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REPORT 

OF 

THE  CHIEF  OF  ENGINEERS, 

UNITED    STATES    ARMY. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  October  22, 1881. 

Sir  :  I  have  the  honor  to  present  for  your  information  the  following 
report  npon  the  dnties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1881. 

officers  of  the  corps  of  engineers. 

The  number  of  oflScers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  106  on  the  active 
list  and  7  on  the  retired  list;  the  latter,  however,  under  the  law  of  Jan- 
uary 21, 1870,  not  being  available  for  duty.  In  the  duties  devolving 
upon  the  Corps  by  law  and  by  its  organizations,  the  employment  of  a 
number  of  scientists  and  assistant  engineers  has  been  necessary. 

Since  the  last  annual  report  the  Corps  has  lost  by  death,  resignation, 
and  retirement,  three  of  its  officers :  Capt.  Charles  B.  Phillips,  who  died 
at  Norfolk,  Va.,  June  14, 1881 ;  Lieut.  Samuel  E.  Tillman,  who  resigned, 
to  date  December  31, 1880  j  and  Col.  John  G.  Barnard^  who  was  retired 
January  2, 1881,  in  conformity  with  provisions  of  section  1244,  Eevised 
Statutes,  being  over  sixty-two  years  of  age,  and  having  served  over  forty- 
five  years  as  a  commissioned  officer. 

There  have  been  added  to  the  Corps,  by  promotion  of  graduates  of  the 
Military  Academy,  two  second  lieutenants  and  three  additional  second 
Ueutenants,  whose  commissions  date  from  June  11, 1881,  but  who  did 
not  become  available  for  duty  till  after  the  close  of  the  year,  and  are, 
therefore,  not  included  in  the  strength  of  the  Corps. 

On  the  30th  June,  1881,  the  officers  were  distributed  as  follows : 

On  duty.  Office  Chief  of  EDgineerSi  inclading  the  Chief. 

On  daty,  fortifications 

On  duty,  fortifications  and  light-house  duty 

Ondaty,  fortifications  and  river  and  harbor  works 13 

On  dat>yy  fortifications,  river  and  harbor  works,  and  lieht-hoase  dut^ 

On  doty,  fortifications,  river  and  harbor  works,  and  *'  The  Mississippi  River  Com- 
mission"  

On  duty,  Board  of  Engineers 

On  duty,  Board  of  Engineers  and  river  and  harbor  works 

On  duty,  Board  of  Engineers,  fortifications,  and  river  and  harbor  works 

On  duty,  Board  of  Engineers,  Battalion  of  Engineers  and  fortifications 

On  duty,  Board  of  Engineers,  and  light-house  duty 

On  duty,  river  and  harbor  works 27 

On  duty,  river  and  harbor  works  and  light-house  duty 

On  duty,  river  and  harbor  works,  light-house  duty  and  '^The  Mississippi  River 
Commission." * '. * 

On  duty,  survey  of  northern  and  northwestern  lakes,  and  "The  Mississippi  River 
Commission." 

Digitized  by  V^jOO^ 


4  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

On  <liity,  jetties  at'mouth  of  Mississippi  River,  fortifications  and  light-house  duty.       1 

On  duty  with  Battalion  of  Engineers 11 

On  special  duty  in  Europe - 1 

On  srart'  of  General  commanding  Department  and  on  river  and  harbor  works 1 

On  duty,  consUruction  of  building  for  State,  War,  and  Navy  Departmenfe ;  Wash- 
ington Aqueduct,  and  construction  of  Washington  National  Monument ^     1 

On  duty,  fortifications,  river  and  harbor  works,  and  in  connection  with  Centennial 

celebration  and  Monument  at  Yorktown,  Va 1 

Detached  on  duty  with  the  General  of  the  Army,  Generals  commanding  divisions 
and  ne]»artmeut8,  Light-House  Establishment,  Military  Academy,  the  Board  of 
CommiKsioners  of  the  District  of  Colimibia,  "  The  Mississippi  River  Commis- 
sion," and  on  special  duty  in  Eurox>e..... 30 

lOti 

The  officers  detached  were  on  duty  as  follows: 

Col.  William  F.  Rayuolds,  engineer  fourth  light-house  district 

Lieut.  Col.  J.  C.  DuanOj  engineer  third  light^house  district 

Maj.  O.  M.  Poe,  on  stan  of  the  General  of  the  Army 

Maj.  O.  E.  Babcock,  engineer  fifth  liglit-house  district 

Maj.  P.  C.  Haines,  engineer  sixth  light-hoase  district 

Maj.  F.  U.  Farquhar,  engineer  secretary  to  Light-house  Board 

Maj.  W.  J.  Twining,  Engineer  Commissioner  District  of  Columbia 

Capt.  D.  P.  Heap,  Delegate  of  United  States  to  Electrical  Exhibition  at  Paris, 
Franc^j 

Capt.  W.  A.  Jones,  on  stall'  of  Major-General  commanding  Di>fi8ion  of  the  Pacific. 

Capt.  W.  R.  Livermore,  on  staff  of  commanding  General  Department  of  Texas 

Cai>t.  W.  S.  Stanton,  on  stalV  of  commanding  General  Department  of  the  Platte.. 

Capt.  J.  F.  Gregory,  on  stall  of  Lieutenaut-General,  Division  of  the  Missouri 

Cai»t.  Geo.  M,  Wheeler,  in  connection  with  International  Exhibition  of  Geography 
at  Venice,  Italy 1 

Capt.  J.  B.  Qoinn  and  Lieut.  W.  L.  Marshall,  in  charge  and  disbursing  officers  of 
works  under  **The  Missis8ipi>i  River  Commission" 2 

Capt.  C.  W.  Raymond  and  Lieut.  11.  S.  Tal>er,  on  duty  with  Company  E,  Battal- 
ion of  Engineers,  and  at  Militurv  Academy 2 

Capt.  Clinton  B.  Sears  and  Lieuts.  J.  G.  D."  Knight,  Eric  Bergland,  Dan  C.  King- 
man, Willard  Young,  S.  W.  Rot.,  ler,  afld  J.  L.  Lusk,  on  duty  at  the  Military 
Academy 7 

Lieuts.  R.  L.  Ho3de  and  F.  V.  Greeui ,  assistants  to  Engineer  Commissioner  of  the 
District  of  Columbia - 2 

Lieut.  C.  F.  Palfrey,  on  staff  of  commanding  General  Department  of  Arizona  ....       1 

Lieut.  T.  N.  Bailey,  oa  staff  of  commanding  General  Department  of  the  Missouri .      1 

Lieut.  T.  W.  Symous,  on  staff  of  commanding  General  Department  of  the  Colom- 
bia   : 1 

Lieut.  S.  8.  Leach,  secretary  and  disbursing  officer  of  **  The  Mississippi  River  Com- 
mission"        1 

30 
SEA-COAST  AND   LAKE-FRONTIER  DEFENSES. 

During  the  i)a8t  fiscal  year  work  upon  our  sea-coast.defenses  has  been 
limited,  in  accordance  with  the  terms  of  the  act  of  March  3,  1881,  to 
their  protection,  preservation,  and  repair. 

It  is  again  my  duty  to  invite  attention  to  the  importance  of  early  and 
reasonable  expenditures  on  our  sea-coast  defenses,  but  I  can  make  no 
better  exposition  of  the  necessity  of  a  commencement^  if  nothing  more, 
in  the  modification  of,  and  additions  to,  our  works  of  fortifications  on 
which  the  safety  of  our  maritime  cities,  our  navy -yards,  and  depots  of 
supply  mustsooner  or  later  depend,  than  by  repeating  the  views  which 
were  presented  in  my  last  annual  report. 

For  many  yea^rs  no  appropriations  whatever  have  been  made  for  the 
construction  of  new  works,  or  for  the  modifications  of  the  old  works  which 
were  built  before  the  introduction  of  modern  ordnance  and  armored  ships, 
and  which  latter,  although  there  were  none  better  in  their  day,  are  now 
most  of  them  utterly  unfit  to  cope  with  modern  ships  of  war.  The 
earthen  batteries  more  recently  built  in  the  positions  which  are  avail- 
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able  for  such  batteries  in  onr  harbors  are  generally  in  effective  condition, 
though  by  reason  of  the  late  increase  in  the  power  of  ordnance  some  of 
them  should  be  strengthened  by  thickening  the  parapets  and  coverings 
of  magazines. 

The  casemated  works  of  which  our  sea-coast  defenses  are  necessarily 
largely  composed  were  built  when  wooden  walls  were  the  only  protec- 
tion of  guns  afloat.  Kow,  ships  of  war  are  clad  in  armor  up  to  two  feet 
in  thickness,  and  the  old  smooth-bores  have  been  replaced  by  rifled 
guns,  the  largest  of  which  throw  shot  of  nearly  a  ton's  weight  and  which 
bum  at  each  discharge  nearly  a  quarter  of  a  ton  of  powder. 

While  other  maritime  nations  are  adding  to  their  already  powerful 
navies  heavily  armored  ships  of  war,  which  are  armed  with  81  and  100- 
ton  guns  and  which  cost,  exclusive  of  armament,  more  than  two  and  a 
half  millions  of  dollars,  they  are  building  armored  defenses  for  the  pro- 
tection of  their  own  coasts.  Great  Britian  has  already  more  than  oOG 
guDS  in  position  behind  armored  defenses. 

We  have  not  one  such  gun,  nor  have  we  any  armored  defenses  what- 
ever. 

I  think  it  is  plainly  demonstrated  in  the  remarks  which  follow,  taken 
firom  my  last  annual  report,  not  only  that  reliance  can  be  placed  on  no 
other  mode  of  defense  of  our  sea-coast,  but  that  fortifications  and  tor- 
X>edoes  furnish  the  most  efficient,  most  enduring,  and  least  expensive 
mode  of  such  defense ;  and  I  earnestly  hope  that  Congress  may  be 
induced  to  grant  for  the  next  fliscal  year  a  reasonable  amount  for  the 
resumption  of  work  on  our  sea-coast  defenses. 

In  this  connection  I  invite  attention  to  the  summary  of  the  report  of 
The  Board  of  Engineers,  pa^e  56,  and  to  the  letter  from  Lieut.  Colonel 
Gillmore,  of  the  Corps  of  Engineers,  who  has  devoted  much  attention 
to  the  subject  of  sea-coa«t  defenses,  which  will  be  found  in  Appendix 
ISo.  2,  page  399. 

The  United  States,  separated  from  the  rest  of  the  world  by  wide  oceans,  porsaiDg 
towards  aU  nations  a  policy  strikingly  characterized  by  its  pacific  tendency,  its  im- 
partiality and  justice;  contracting  no  political  aUiances;  confining  her  intercourse 
with  the  rest  of  the  world  rigidly  to  the  letter  of  such  temporary  arrangements  as  are 
dictated  by  reciprocal  commercial  interests,  mi^ht,  at  first  view,  be  regarded  as  too 
remote  physically,  and  as  politically  too  insulated,  to  be  endangered  by  the  convulsions 
which,  from  time  to  time,  disturb  the  nations  of  the  earth. 

Neither  oar  geographical  positiou,  however,  nor  our  forbearance,  nor  the  equity  of 
our  policy,  can  always  avail  us  under  the  relation  in  which  it  is  our  destiny  to  stand 
to  the  rest  of  the  world. 

Experience  has  shown  that  even  the  intercourse  of  traffic,  much  as  it  conduces  to 
OUT  prosperity,  can  be  indulged  only  at  the  risk  of  oblieiug  th6  nation  occasionally  to 
aavome  a  belligerent  attitude,  and  of  surrendering  to  the  spirit  of  contention — which 
seema  to  govern  nations  as  it  does  the  natural  man — a  })ortion  of  its  fruits.  The  cer- 
tainty of  the  return  of  periods  of  embarrassment  and  strife  with  foreign  nations  simi- 
lar in  their  ori^n  to  those  which  have  visited  this  nation,  affords  a  sufficient  reason  of 
itself  for  securing  ourselves  in  the  best  manner  against  the  more  serious  evils  of  these 
unavoidable  collisions. 

No  one  acquainted  with  our  history  can  hesitate  to  ascribe  much  of  the  wantonness 
and  duration  of  the  wrongs  we  have  endured  to  a  knowledge  on  the  part  of  the  nations 
of  the  scantiness  and  inefficiency  of  our  military  and  naval  forces.  It  is  certain  that 
in  our  present  condition  injuries  to  onr  citizens  abroad  and  insults  to  our  flag  could 
not  be  resented  with  that  vigor  and  promptitude  demanded  by  the  dignity  and  honor* 
of  the  nation,  and  jnstified  by  a  knowledge  that  our  fine  harbors,  important  navy- 
Tarda,  rich  commercial  cities,  and  depots  ror  military  and  naval  stores  were  guarded 
by  impregnable  fortifications  and  obstructions. 

It  ooncema  the  honor  of  the  United  States,  when  involved  in  controversy  with  other 
powers,  to  be  able  to  appeal  to  the  sword,  but  that  appeal  should  be  accompanied  by 
the  eonaeioasnesa  that  the  weapon  appealed  to  would  not  l>e  inferior  to  that  held  by 
the  adrenary.  Thia  ndation  of  inftiriority  may  at  present  exist  though  the  adversary 
he  a  eomparatlTely  weaker  power. 

When  the  great  change  in  ships  and  their  urmamente  was  initiated  after  the  corn- 
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Tueucemeut  of  our  late  civil  war,  Great  Britain  did  not  hesitate  to  appropriate 
$40,000,000  for  the  defense  of  its  most  important  harbors,  and  we  may  well  profit  by 
her  example.  There  is  nothing  so  costly  to  a  nation  as  a  lack  of  preparation  for  war. 
In  fact,  to  be  prepared  for  war  will  often  prevent  it ;  and  though  we  may  not  feel  the 
daily  imminence  of  war  with  great  foreign  powers,  as  England  did,  yet  with  incomplete 
or  inadequately  armed  defenses  for  our  great  sea-port  cities,  even  tne  attitude  of  belligier^ 
ency,  which  we  not  unfre<|nently  have  to  assume,  has  not  the  imposing  effect  it  should 
have,  nor  is  it  accompanied  with  a  justly  founded  self-confidence  on  our  own  part. 
The  neglect  of  suitable  preparation  cost  France  many  millions  of  treasure,  a  portion  of 
her  territory,  and  a  great  humiliation.  The  same  must  inevitably  happen  to  tlUe 
United  States  if  it  does  not  push  forward  its  coast  defenses  and  provide  them  with 
guns  like  those  possessed  not  only  by  the  great  powers,  but  even  by  smaller  nations. 

''It  is  ui>on  our  maritime  frontier  that  we  are  most  exposed.  Our  coast  for  three 
thousand  miles  is  washed  by  the  ocean  which  separates  us  from  those  nations  who 
have  made  the  highest  advances  in  all  the  arts,  and  particularly  in  those  which  min- 
ister to  the  operations  of  war.  and  with  whom,  from  our  intercourse  and  political  rela- 
tions, we  are  most  liable  to  be  drawn  into  collision.  If  this  great  medium  of  com- 
munication, the  element*at  the  same  time  of  separation  and  of  union,  interposes  pecu- 
liar obstacles  to  the  progress  of  hostile  demonstrations,  it  also  offers  advantages  which 
are  not  less  obvious,  and  which,  to  be  successfully  resisted,  require  corresponding 
arrangements  and  exertions.  These  advantages  depend  on  the  economy  and  facility 
of  transportation,  on  the  celerity  of  movement,  and  on  the  power  of  an  enemv  to 
threaten  the  whole  shore  spread  out  before  him,  and  to  select  his  point  of  attack  at 
pleasure.  A  powerftil  hostile  fleet  upou  the  coast  of  the  United  States  presents  some 
of  the  features  of  a  war  where  a  heavy  mass  is  brought  to  act  against  detachments 
which  may  be  cut  up  in  detail,  although  their  combined  force  would  exceed  the  as- 
sailing foe.  Our  points  of  exposure  are  so  numerous  and  distant  that  it  woufd  be  im- 
practicable to  keep,  at  each  of  them,  a  force  competent  to  resist  the  attack  of  an  enemy 
prepared  by  his  naval  ascendency  and  his  other  arrangements  to  make  a  sudden  and 
vigorous  inroad  upon  our  shores.  It  becomes  us,  therefore,  to  inquire  how  the  conse- 
quences of  this  st-ate  of  things  are  to  be  best  met  and  averted.''* 

In  the  event  of  war  with  a  maritime  nation,  if  we  had  no  well-digested  system  of 
fortifications  ready  for  use,  the  cruisers  and  war  vessels  of  the  enemy  could  run  into 
our  harbors,  and,  without  landing,  could  either  destroy  the  property  along  our  shores 
or  else  lay  our  cities  under  contribution.  We  have  a  sea-coast  hue  of  more  than  three 
thousand  miles  in  extent  on  the  Atlantic  and  Gulf  of  Mexico,  and  one  thousand  miles 
on  the  Pacific,  not  including  Alaska,  along  both  of  which  lie  scattered  all  the  great 
cities,  all  the  depots  of  commerce,  all  the  establishments  of  naval  construction,  outfit, 
nnd  repair,  and  towns,  villages,  and  establishments  of  private  enterprise  without 
number.  From  these  Hues  of  sea-coasts,  navigable  bays,  estuaries,  and  rivers,  the 
shores  of  which  are  similarly  occupied,  penetxate  deep  into  the  heart  of  the  country. 
The  accurate  detailed  charts  of  our  harbors  and  channels  published  by  the  United 
States  Coast  Survey  are  accessible  to  all  nations  and  are  doubtless  in  their  possession. 
There  are  foreign  military  and  naval  depots  and  arsenals  in  close  proximity  to  our 
shores,  and  the  arrival  of  armed  vessels  will  follow  in  a  few  days  or  even  hours  the  decla- 
ration of  war.  Thirty-six  hours' steaming  could  bring  them  from  Halifax;  6  hours 
could  bring  them  from  Havana;  and  96  hours  from  Victoria,  Vancouver's  Island,  could 
bring  them  in  front  of  San  Francisco,  the  navy-yard  at  Mare  Island,  and  the  arsenal 
at  Benicia.  There  might  be  very  little  time  for  preparation  to  meet  the  assaults  of 
these  fast-running,  sea-going,  armored  ships,  ships  clad  with  from  6  to  24  inches  of 
iron  armor,  carrying  rifled  guns  from  9  inches  to  17  inches  bore,  which  are  more  pow- 
erful than  any  gun  we  have  in  our  service.  With  a  fleet  or  even  a  single  vessel  of  this 
kind  in  one  of  our  harbors,  it  would  be  of  no  avail  to  collect  troops  in  the  city  or  town 
threatened.  Suppose,  with  our  railroad  facilities,  we  could  concentrate  100,000  men 
in  24  hours  at  the  point  threat^ened,  of  what  use  would  they  be  against  the  armored 
ship  f  Suppose  that  in  a  night  the  men  concentrated  could  throw  up  temporary 
earthworks  and   mount  such  guns  as  might  be  hastily  mounted  on  improvised 

glatforms,  32-pounders,  42-pounder8,  100-pounder  rifles  (even  if  it  were  possible  t^ 
andle  guns  of  this  small  size  with  the  rapidity  assumed) — what  injury  could  all  this 
do  to  the  armored  ship  f  The  projectiles  from  such  batteries  would  fall  harmlessly 
from  the  side  of  the  ememy.  While  lying,  if  need  be,  beyond  the  range  even  of  our 
guns,  with  his  800  to  2,000  pounders  he  would  pierce  such  tempoiury  parapets  through 
and  through,  dismount  the  guns,  and  explode  any  magazines  of  a  temporary  character. 
But  it  may  be  said  that  we  would  mount  guns  as  powerful,  and  even  more  powerful 
than  those  of  the  enemy.  Doubtless  this  would  be  done ;  first,  if  we  had  such  guns  in 
our  Hervice,  and,  second,  if  we  had  the  time. 

The  only  modern  guns  of  which  we  have  any  number  are  8-inch  rifles  carrying  shot 
of  180  pounds,  fired  with  35  pounds  of  powder,  of  which  there  are  on  hand  110.    It  is 

*  Secretary  of  War  Cass. 
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understood  that  the  OrdDance  Department  has  recently  obtained,  appropriations^  and 
has  made  contracts,  for  constructing  four  breech-loading  12-inch  nnes  on  the  Krnpp 
plan,  which  will  carry  shot  of  800  pounds  fired  with  300  pounds  of  powder,  and  that 
that  department  wiU  convert  the  325  15-inch  smooth-bores  on  hand  (which  at  1,200 
^ards  are  less  efficient  than  the  9-inch  rifle)  into  11-inch  breech-loading  rifles,  carry- 
ing shot  of  5C0  pounds  fired  with  90  pounds  of  powder,  as  soon  as  Congress  may  appro- 
pnate  money  therefor. 

Such  is  our  condition  for  arming  our  coasts.  European  governments  are  rapidly  re- 
placing their  old  armaments  by  nfltd  guns  of  immense  canbers,  among  which  are  12- 
iDch  nfles,  which  weigh  :^  lens  and  carry  shot  of  800  pounds,  fired  with  130 pounds  of 
powder ;  and  16-inch  rifles,  which  weigh  tO  tons  and  carry  shot  of  1*700  pounds,  fired 
vith  370  pounds  of  powder;  and  they  are  now  making  17-inch  rifles,  which  weigh 
100  tons  and  carry  shot  of  2,000  pounds,  firtd  with  470  i>ounds  of  powder.  These  are 
the  kinds  of  guns  we  must  mount  in  batteries  against  the  armored  vessela  But  their 
irreat  weight  and  size  require  corresponding  dimensions  in  the  batteries  in  which 
thej  are  placed,  and  in  the  strength  and  solidity  of  the  platforms  upon  which  they  are 
JDoonted.  The  parapets  and  traverses  of  earth  and  sand  to  protect  them  must  be  three 
and  even  four  times  as  thick  and  massiYO  as  they  were  formerly  built  to  resist  the 
armaments  of  20  years  ago.  Where  the  parax>ets  of  earth  were  but  10  feet  in  thickness, 
now  they  must  be  40  feet.  Guns  that  were  formerlv  dragged  with  ease  by  15  or  20  men, 
•and  placed  in  position  over  night,  are  now  supplanted  by  armaments  of  such  huge 
mawes  that  special  mechanical  appliances  are  i^Kjuired  to  move  them  even  slowly,  and 
cannot  be  lifted  upon  their  supports  without  the  aid  of  hydraulic  power.  No  matter 
how  many  men  may  be  at  our  disposal,  the  time  required  to  place  the  modem  arma- 
ments in  position  is  vastly  greater  than  for  the  guns  of  20  years  ago,  and  before  such 
works  could  be  improvised  in  a  harbor,  the  enemy  in  his  armored  ships  will  have  ac- 
complished all  he  desired,  and  have  sailed  or  steamed  for  some  other  harbor  to  repeat 
the  injuries  of  the  first.  But  suppose  the  harbor  in  question  was  on  the  New  England 
eoast,  and  the  season  of  the  year  the  winter— when  the  ground  is  frozen  hard — then 
the  erection  of  efficient  earthen  batteries  would  be  out  of  the  question. 

It  will  require  much  time  and  large  expenditures  to  make  the  necessary  modifica- 
tions of  our  caaemated  works,  and  to  complete  our  barbette  and  mortar  batteries  and 
furnish  them  with  suitable  armaments.  It  would  be  but  an  act  of  prudence  to  make 
the  beginning  without  delay.  The  disasters  of  the  first  three  months  of  a  war  under 
the  present  condition  of  our  defenses  might  cost  the  nation  tenfold  the  expenditure 
that  would  be  needed  to  thoroughly  protect  our  coast  against  attack.  Our  great  cities, 
New  York,  Philadelphia^  Boston,  San  Francisco,  New  Orleans,  Baltimore,  and  Wash- 
ington, should  they  fall  into  the  hands  of  an  enemy,  would  suffer  ten  times  more  than 
the  cost  of  all  the  forts  necessary  to  secure  them  against  such  disaster.  But  such  re- 
verses would  also  be  great  calamities  to  the  nation,  crippling  its  war  power. 

It  was  estimated  that  in  the  great  fire  in  the  city  of  Boston,  in  1872,  the  property  de- 
stroyed within  a  few  hours  was  worth  upward  of  $86,000,000,  although  the  fire  was 
conhned  to  a  small  part  of  the  city,  and  did  not  touch  the  shipping.  &  it  easy,  then, 
to  estimate  the  loss  that  would  accrue  from  the  fires  that  a  victorious  enemy  could 
kindle  by  his  shells  T  Or  is  it  easy  to  overrate  the  tribute  such  a  city  would  pay  for 
exemption  from  that  calamity  f  Can  we  value  too  highly  the  pecuniary  losses  that 
the  destruction  of  one  of  the  great  navy-yards  would  involve  f  and  the  loss  beyond 
all  pecuniary  value  of  stores  and  accommodations  indispensable  in  a  state  of  war,  and 
which  a  state  of  war  could  hardly  replace  f 
In  what  way  may  a  powerful  enemy  wage  war  against  usf    He  may  do  so — 

1.  By  attacking  our  commerce  and  navigation  upon  the  ocean.  As,  however,  no  mill  - 
tary  preparations  on  the  shore  can  avert  this  danger,  and  the  means  of  meeting  it 
must  be  purely  naval,  these  means  do  not  now  fall  under  consideration ;  or, 

2.  By  assailing  one  or  more  of  the  important  points  of  the  coast  with  a  large  military 
and  naval  force,  with  a  view  to  immediate  damage,  or  more  pr  less  protracted  occupa- 
tion ;  or, 

3.  Bv  suddenly  appearing  with  a  large  squadron  of  vessels  before  our  principal  com- 
mercial cities,  laying  them  under  contribution,  and  burning  or  carrying  off  tne  ship- 
ping, and  by  making  powerful  attacks  upon  our  navy-yards  in  order  to  destroy  those 
establish  men ts ;  or, 

4.  By  attacks  on  smaller  towns  and  establishments  of  the  coast  with  small  squad- 
rons or  single  vessels,  or  with  privateers,  capturing  or  destroying  the  shipping  therein, 
aod  levying  contributions,  and  by  like  means  intercepting  the  intenor  commerce 
within  the  bays,  sounds,  and  estuaries  of  the  coast ;  these  lesser  enterprises  being  often 
eonducted  under  the  countenance  and  support  of  considerable  fleets. 

The  danger  may  take  any  of  these  foi-ms,  or  all  of  them.  And  against  any  or  all  of 
these  a  naval  force  of  equal  or  greater  strength,  if  it  could  with  any  certainty  be  found 
st  hand,  might  be  an  adequate  resort,  though  it  would  not  be  the  most  economical. 
But,  in  the  first  place,  we  are  yet,  and  shall  m  for  years,  inferior  in  our  naval  prepara- 
tum  to  nations  with  which  we  are  likely  to  be  in  conflict ;  and,  next,  if  we  wer^  9vei^ 
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far  superior,  it  would  be  impossible  to  bave  at  eacb  of  tbe  points  to  be  guarded  a  naval 
force  sufficient  to  secure  it,  because  a  hostile  squadron  of  powerful,  fast-running  armored 
steamers  would  fall  with  equal  ease  on  either  of  the  important  points,  and  could  with 
no  more  certainty  be  expected  at  one  than  at  another ;  so  that,  to  resist  successfully, 
we  must  be  ready  at  each  and  all  with  a  force  not  less  than  that  of  the  enemy ;  if  less, 
an  unavailing  resistance  would  but  augment  the  calamitous  consequences. 

An  enemy's  squadron,  assembled  at  Halifax  or  Bermuda,  must  be  eqqally  looked  for 
at  every  important  point,  from  the  Penobscot  to  New  Orleans,  inclusive,  for  it  could 
with  eoual  ease  fall  upon  either.  The  same  would  be  true,  moreover,  of  such  a  force 
assembled  in  any  Atlantic  port  of  Europe. 

There  has  been  but  one  practice  among  nations  as  to  the  defense  of  ports  and  har- 
bors, and  that  has  been  a  resort  to  fortifications,  and  obstructions  by  torpedoes  or 
otherwise.  All  the  experience  that  history  exhibits  is  on  one  side  only;  it  is  the  oppo- 
sition of  forts,  or  other  works  comprehended  by  the  term  fortifications,  to  attacK  by 
vessels.  No  nation  omits  covering  the  exposed  points  upon  her  seaboard  with  fortifi- 
cations, nor  hesitates  in  confiding  in  them. 

"All  the  harbors  and  inlets  upon  the  coast  where  there  are  cities  or  towns  whose  sit- 
uation and  importance  create  just  apprehension  of  attack,  and  particularly  where  we 
have  public  naval  establishments,  should  be  defended  by  works  proportioned  to  any 
exigency  that  mav  probably  arise."* 

''After  a  careful  and  anxious  investigation  of  a  subject  involving  in  so  high  a  degree 
the  safety  and  honor  of  the  country,  I  fully  concur  in  the  opinions  expressed  by  the 
Board  of  the  superiority  of  permanent  works  of  defense  over  all  other  expedients  that 
have  yet  been  devised,  and  of  their  absolute  necessity  if  we  would  avoid  the  danger 
of  defeat  and  disgrarce— a  necessity  rather  increased  than  diminished  by  the  introduc- 
tion of  steam  batteries  and  the  use  of  hollow  shot.  It  would,  in  my  opinion,  prove  a 
most  fatal  error  to  dispense  with  them,  and  to  rely  upon  our  Navy  alone,  aided  by  the 
number,  strength,  and  valor  of  the  people,  to  protect  the  country  against  the  attacks 
of  an  enemy  possessing  great  naval  means.  To  defend  a  line  of  coast  of  three  thou- 
sand miles  in  extent,  and  eft'ectually  to  guard  all  the  s^rennes  to  our  great  commercial 
cities  and  important  naval  depots,  the  Navy  of  the  United  States  must  be  veiy  supne- 
rior  to  the  means  of  attack  of  the  most  powerful  naval  power  in  the  world,  which  will 
occasion  an  annual  expense  this  country  is  not  now  able  to  bear;  and  this  large  naval 
armament,  instead  of  performing  its  proper  function  as  the  sword  of  the  State  in  time 
of  war,  and  sweeping  the  enemy's  commerce  from  the  seas,  must  be  chained  to  the 
coast  or  kept  within  the  harbors. 

*'It  has  been  clearly  demonstrated  that  the  expense  of  employing  a  sufficient  body 
of  troops,  either  regulars  or  militia,  for  a  period  of  even  six  months,  for  the  purpose  of 
defending  the  coast  against  attacks  and  feiut«  that  might  be  made  by  an  enemy's  fleet, 
would  exceed  the  cost  of  erecting  all  the  permanent  works  deemed  necessary  for  the 
defense  of  the  coast.  One  hundred  thousand  men  divided  into  four  columns  would 
not  be  more  than  sufficient  to  guard  the  vulnerable  pomts  of  our  maritime  frontier,  if 
not  covered  bv  fortifications.  An  amount  of  force  against  an  expedition  of  20,000 
men,  which^  if  composed  of  regulars,  would  cost  the  nation  $30,000,000  per  annum, 
and  if  militia  about  |40,000,000;  and,  supposing  only  one-half  the  force  to  ue  requirea 
to  defend  the  coast  with  the  aid  of  forts  properly  situated  and  judiciously  constructed, 
the  diflference  of  expense  for  six  months  would  enable  the  government  to  erect  all  the 
most  necessary  woi^s.  This  calculation  is  independent  of  the  loss  to  the  nation  by 
abstracting  so  large  an  amount  of  labor  from  the  productive  industry  of  the  country, 
and  the  fearful  waste  of  life  likely  to  result  frx)m  such  a  costly,  hazardous,  and  harass- 
ing system  of  defense. 

"  It  must  be  recollected,  too,  that  we  are  not  called  upon  to  try  a  new  system,  but  to 
persevere  in  the  execution  of  one  that  has  been  adopted  after  mature  deliberation,  and 
that  is  still  practiced  in  Europe  on  a  much  more  extensive  scale  than  is  deemed  neces- 
sary here;  so  much  more  so  that  there  exist  there  single  fortresses,  each  of  which 
comprises  more  extensive  and  stronger  works  than  is  here  proposed  for  the  whole  line 
of  our  maritime  frontier.  Wo  must  bear  in  mind,  also,  that  the  destruction  of  some  of 
the  important  points  on  that  frontier  would  alone  cost  more  to  the  nation  than  the 
expense  of  fortifying  the  whole  line  would  amount  to,  while  the  temporary  occupation 
of  others  would  drive  us  into  expenses  far  surpassing  those  of  the  projected  works  of 
defense. 

"The  organization  of  permanent  defenses  proposed  by  the  Board  for  our  frontiers  is 
not  upon  military  and  naval  considerations  alone,  but  is  calculated  to  protect  the  in- 
ternal navigation  of  the  country.  The  fortifications  proposed,  at  the  same  time  that 
they  protect  our  coast  from  tjie  danger  of  invasion,  and  defend  the  principal  couuner- 
cial  avenues  and  naval  establishments,  cover  the  whole  line  of  internal  navigation, 
which,  in  time  of  war,  will  contribute  in  so  essential  a  manner  to  the  defense  of  the 
countiy  by  frimishing  prompt  and  economical  means  of  transportation ;  so  that  while 

•  Secretary  of  War  Cass. 
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the  main  arteries  which  conduct  our  produce  to  the  ocean  are  defended  at  their  outlets 
the  interior  navigation,  parallel  to  the  coast,  is  protected,  and  a  free  communication 
kept  np  between  every  part  of  the  Union."* 

It  is  truly  an  axiom  in  military  science,  and  one  fully  illustrated  by  military  history, 
that  the  worst  mode  of  waging  war,  although  strictly  defensive,  is  to  allow  its  field  of 
action  to  be  within  the  borders,  and  that  the  best  is  that  which  most  frequently  assumes 
an  offensive  attitude.  In  our  case,  war  can  only  be  excluded  from  our  territory  by  for- 
tifications, and  we  can  only  assume  the  offensive  through  our  Navy.  The  const  ruction 
of  the  former  secures  the  means  of  creating,  eciuipping,  and  repairing  the  latter,  and 
leaves  it  unincumbered  with  duties  which  it  imperfectly  performs,  to  the  full  exorcist* 
of  its  important  and  appropriate  functions. 

It  may  be  asked  what  use  will  there  be  in  fortifying  but  compratively  a  small  num- 
ber of  our  harbors  when  the  enemy  can  land  at  hundreds  of  other  places  on  our  coasts. 
It  is  true  that,  in  comparison  with  the  length  of  our  seaboards,  the  svstem  of  defense 
b^  permanent  fortifications  has  so  far  contemplated  but  a  few  of  t^ne  harbors  and 
cities,  to  wit.  the  Penobscot  and  Kennebec  Rivers ;  the  harbors  of  Portland,  Ports- 
moutn,  N.  H.,  Boston,  and  New  Bedford;  Narragansett  Bay;  the  harbors  of  New 
London  and  New  York;  Delaware  River:  the  harlK»r  of  Baltimore,  and  approaches  to 
The  Capital  via  the  Potomac  River;  Hampton  Roads;  the  harbor  of  Beaufort,  N. 
C. ;  the  month  of  the  Cape  Fear  River;  the  harbors  of  Charleston  and  Savannah; 
Cumberland  Sound :  the  narbors  of  San  Augustine,  Key  West^  Dry  Tortugas,  and 
Mobile;  Ship  Island,  Mississippi  Sound:  the  month  of  the  Mississippi  and  the  other 
approaches  to  New  Orleans;  the  harbor  of  Galveston;  the  bays  of  San  Diego  and 
San  Francisco;  and  the  mouth  of  the  Columbia,  less  than  thirty  in  all,  but  most  of 
them  have  sufficient  depth  of  water  to  admit  the  entrance  of  armored  vessels,  carry- 
ing powerful  rified  ordnance ;  they  contain  all  of  our  navy-yards,  and  include  the 
main  objeets  of  the  enemy. 

''Althongh  it  would  appear  on  a  superficial  view  to  be  a  gigantic  and  almost  im- 

gracticable  project  to  fortify  such  an  immense  extent  of  coast  as  that  of  the  United 
tates,  and  difficult,  if  not  impossible,  to  provide  a  sufficient  force  to  garrison  and 
defend  the  works  necessary  for  that  purpose,  yet  the  statements  contained  in  the  re- 
ports of  the  Bpard  remove  these  objections  entirely.  The  coast  of  the  United  States 
thronghont  its  vast  extent  has  but  few  points  which  require  to  be  defended  against  a 
regular  and  powerful  attack.  A  considerable  portion  of^it  is  inaccessible  to  large  ves- 
seu,  and  only  exposed  to  the  depredations  of  parties  in  boats  and  small  vessels  of  war ; 
against  which  inferior  works  and  the  combination  of  the  same  means  and  a  well  organ- 
iMd  local  njilitia  will  afford  sufficient  protection.  The  only  portions  which  require  to 
be  defended  by  permanent  works  of  some  strength  are  the  avenues  to  the  g^eat  com- 
mercial cities  and  naval  and  military  ebtablishmenrs,  the  destruction  of  which  would 
Krove  a  serious  loss  to  the  country,  and  would  be  regarded  by  an  enemy  as  an  equiva- 
mt  for  the  expense  of  a  great  armament.  It  is  shown,  also,  that  the  number  of  men 
required,  on  the  largest  scale,  for  the  defense  of  these  forts^  when  compared  with  the 
movable  force  that  would  be  necessary  without  them,  is  inconsiderable.  The  local 
militia,  aided  by  a  few  regulars  and  directed  by  engineer  and  artillery  officers,  may, 
without  previous  training,  be  safely  intrusted  with  their  defense  in  time  of  war."* 

Of  all  the  circumstances  of  danger  to  the  coast  the  chance  of  an  attempt  by  an 
enemv  to  land  and  march  any  distance  into  a  populous  district  is  least  to  be  regarded, 
whether  there  be  or  be  not  speedy  mode  of  receiving  re-enforcements,  and  our  system 
of  fortifications  has  little  to  do  with  any  such  danger.  In  preparing  against  ninritime 
assaults  the  security  of  the  points  to  be  covered  is  considered  to  be  greatly  augmented 
whenever  the  defense  can  be  so  arranged  as  to  oblige  an  enemy  to  land  at  some  distuiice ; 
for  the  reason  that  opportunity  is  thereby  allowed,  in  the  only  possible  way,  for  the 
spirit  and  enteqmse  oi  the  people  to  come  into  play. 

Instead  of  being  designed  to  prevent  a  landing  upon  any  part  of  the  coast,  as  many 
seem  to  suppose,  and  some  to  allege  in  proof  of  extravagant  views  on  the  part  of  the 
sjstem  of  defense,  the  system  often  leaves  this  landing  as  an  open  alternative  to  the 
enemy,  and  aims  so  to  cover  the  really  important  and  dangerous  points  as  to  iit*(*e.sHi- 
tate  a  distant  landing  and  a  march  towards  the  object  through  the  people.  It  is  because 
the  expedition  would  otherwise  easily  accomplish  its  object  without  landing,  and  with- 
out allow^ing  the  population  to  partake  in  the  defense,  that  the  fortifications  are  re- 
sorted to.  For  Instance,  without  forts  low  down  in  Delaware  Bay,  an  enemy  conld 
place  his  fleet  of  steamers  in  front  of  Philadelphia  by  the  time  his  appearance  on  the 
coast  had  been  well  announced  throughout  the  city,  and  in  spite  of  all  New  Jersey, 
Delaware,  and  Lower  Pennsylvania,  ne  could  levy  his  contributions,  and  burn  tlie 
oavy-yard  and  shipping,  and  be  awav  in  a  few  hours.  But  bein^  obliged  by  the  forts 
above  mentioned  to  land  full  40  miles  below  the  city,  the  resistance  to  his  march 

*  Secretary  of  War  Poins  ett . 
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may  be  safely  left  to  the  courage  and  patriotism  that  will  find  ample  time  to  array 
themselves  in  opposition. 

A  distant  landing  is  deemed  to  be  a  great  advantage  to  the  defense  in  all  cases ; 
and  in  populous  districts,  if  the  forts  be  sufficient  fortius  particular  duty,  it  makes  the 
security  complete. 

It  is  no  part  of  the  task  assumed  by  the  system  of  fortifications,  as  has  lust  been 
stated,  to  guard  against  the  invasion  and  protracted  occupation  of  a  well-peopled 
district,  or  of  a  point  around  which  the  forces  of  the  country  could  soon  be  rallied. 
But  there  are  places  important  in  themselves^  or  necessary  to  the  general  welfare, 
that  have  not  the  advantage  of  a  large  population  at  hand  or  within  call,  and  which 
may  nevertheless  be  venr  tempting  objects  to  an  enterprising  enemy.  The  harbors  of 
the  Dry  Tortugas  and  Key  West,  and  the  navy-yard  at  Pensacola  will,  for  instance, 
iu  time  of  war,  be  of  infinite  value  in  reference  to  the  commerce  of  the  Gulf  of  Mexico. 
Their  destruction  would  therefore  be  a  great  object  with  a  maritime  enemy,  and  must 
depend  wholly  on  the  strength  and  state  of  readiness  of  their  defenses.  The  saine 
may  be  said  of  Forts  Jackson  and  Saint  Philip,  on  the  Mississippi,  73  miles  below 
New  Orleans.  They  are  surrounded  by  vast  morasses  and  swamps,  and  are  almost 
entirely  inaccessible  by  land  from  any  direction. 

**  There  are,  no  doubt,  certain  points  less  equal  to  self-defense  than  others,  ^d  where 
the  preparation  must  be  greater.  Of  this  class  is  the  delta  of  the  Mississippi,  not  only 
in  consequence  of  its  many  avenues  of  approach,  but  because  its  great  natural  high- 
way does  not  at  present  aUow  those  lateral  supplies  of  the  per$atinel  which,  from  geo- 
graphical formation,  and  from  the  state  of  the  settlemento,  can  be  speedily  thrown 
upon  most  other  points  of  the  country.'^* 

**  Although  this  department  is  fully  aware  of  the  importance  of  affording  permanent 
and  as  perfect  protection  as  mav  be  possible  to  the  whole  coast,  it  regards  that  section 
embraced  by  the  shores  of  the  Gulf  of  Mexico  as  the  most  exposed  and  the  most  impor- 
tant. It  is  true  that  the  coast  to  the  eastward  of  Cape  Hatteras  possesses  points  that 
may  attract  the  attention  of  an  enemy,  and  that,  in  the  present  state  of  things,  the 
chances  of  success  would  justify  a  hostile  enterprise,  and  are  much  greater  than  a  wise 
provision  would  allow  to  exist.  It  is  e({ually  so  that,  however  difficult  of  access  the 
coast  may  be  from  Cape  Hatteras  to  Florida,  the  nature  of  a  part  of  its  population,  and 
the  facility  aflbrded  to  an  enemy,  by  its  present  neglected  condition,  to  blockade  and 
annoy  the  principal  outlets  of  the  valuable  exports  of  that  important  portion  of  our 
country,  re<|uire  our  early  attention ;  still,  the  means  of  defense  from  Maine  to  Florida 
may  bo  united  together,  and  the  parts  may  afibrd  mutual  succor  to  each  other.  But 
the  coast  of  the  Gulf  of  Mexico,  on  the  contrary,  is  insulated  and  apart,  and  must 
depend  alto^ther  upon  its  own  resources.  It  constitutes  the  maritime  frontier  not 
only  of  Louisiana,  Missi^ippi,  Alabama,  and  of  West  Florida,  but  of  Arkansas,  Ten- 
nesee.  Kentucky,  Ohio,  Missouri,  Indiana,  and  ^linois,  and  the  Territories  of  Wisconsin 
and  Iowa,  embracing  nearly  three- fourths  of  the  territory  of  the  United  States;  and 
it  muet  be  borne  in  mind  that  the  evils  which  would  result  from  the  temporary  occu- 
pation of  the  delta  of  the  Mississippi,  or  from  a  successful  blockade  of  the  coast  of  the 
Gulf  of  Mexico,  would  not  only  injure  the  prosperity  of  these  States,  but  would  deeply 
afiect  the  interests  of  the  whole  Union ;  and  no  reasonable  expense,  therefore,  ought 
to  be  spared  to  guard  against  such  a  casualty,  f* 

Our  rortitications  and  torpedoes,  then,  must  close  all  of  our  important  harbors  against 
an  enemy,  and  secure  them  to  our  military  alid  commercial  marine ;  second,  must 
deprive  an  enemy  of  all  strong  positions  where,  protected  by  naval  superiority,  he 
might  fix  permanent  ciuarters  in  our  territory,  maintain  himself  during  the  war,  and 
keep  the  whole  frontier  in  perpetual  alarm ;  third,  must  cover  the  great  cities  from 
attack;  fourth,  must  prevent,  as  far  as  practicable,  the  great  avenues  of  interior  navi- 
gation from  being  blockaded  at  their  entrances  into  the  ocean ;  fifth,  must  cover  the 
coastwise  and  interior  navigation ;  and  sixth,  must  prptect  the  great  naval  establish- 
ments. In  these  places  are  to  be  found  objects  that  are  in  every  sense  of  the  highest 
value.  On  the  one  hand  we  see  accumlations  of  military  and  naval  material,  and 
structure  for  naval  accommodation  that  could  not  be  replaced  during  a  war,  which  are 
of  indispensable  necessity  and  of  great  cost;  and  on  the  other  hand  the  untold  wealth 
of  great  cities.  As  these  objects  must  be  great  in  the  eyes  of  the  enemy — great  for 
him  to  gain  and  for  us  to  lose—corresponding  eflforts  oit  his  part  must  bo  looked  for 
and  guarded  against. 

There  should  now  be  stated,  in  a  few  words,  our  system  of  sea-coast  defense,  a  system 
steadily  pursued  from  the  first  by  this  department,  but  modified  from  time  to  time  as 
new  improvements  in  attack  an<l  defense  of  coasts  have  been  introduced. 

Fortifications  must  command  from  the  shores  exterior  to  our  harbors  all  the  waters 
from  which  the  enemy  can  reach  our  cities  and  navy-yards  with  his  shot  and  shell ; 
the  harbor  mouths,  and  all  the  narrow  passes  within  them,  must  also  be  occupied, 
and  if  nature  has  not  afforded  all  the  positions  deemed  requisite,  others  must,  if  prac- 

•  Secretary  of  War  Cass.  t  Secretary  of  War  Poinsett, 
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ticAble,  be  formed  artificially.  Fortifications  should  succeed  each  other  along  the 
channels  of  approach  and  in  our  harbors,  so  that  the  enemy  may  nowhere  find  shelter 
from  our  fire  while  lying  within  our  harbors,  should  he  succeed  in  passing  the  outer 
lines  of  wOTks.  TJie  harbor  mouths  and  channels  must  be  obstructed  by  lines  of  elec- 
trical torpedoes  for  holding  the  enemy's  vessels  under  fireof  the  fortifications,  previously 
eonstmcted  and  stored  in  the  latter,  and  laid,  on  the  advent  of  war,  in  systems,  the  plans 
of  which  have  been  carefully  elaborated  in  time  of  peace,  by  studies  of  the  local  charts 
and  tidal  currents,  each  harbor  having  its  own  system  recorded  in  this  department. 
The  wires,  for  conducting  the  current  from  the  electric  apparatus  on  shore,  must  at 
the  same  time  be  laid  securely  in  subterranean  galleries  carried  out  to  deep  water, 
and  the  electric  machines  themselves — the  hearts  of  the  torpedo  system — must  be 
placed  in  chambers  within  the  fortifications,  hidden  from  the  enemy,  and  secured 
beyond  all  peradventure  from  his  direct  and  curved  fire.  These  galleries  and  chambers 
must  be  covered  with  heavy  masonry  arches  and  great  masses  of  earth,  and  the  for- 
mer, to  be  efficient,  must  be  indurated,  and  the  latter  compacted  by  time.  The  tor- 
pedo lines  must  be  served  by  officers  selected  from  the  Engineers  and  the  Artillery, 
assisted  by  detachments  from  a  Torpedo  Corps  of  intelligent  and  skilled  engineer 
soldiers,  and  both  officers  and  men  must  be  thoroughly  instructed  in  the  theoiy  and 
practice  of  electricity  and  torpedo  obstructions;  for  they  must  know  how  to  render 
the  torpedoes  instantly  harmless  for  our  own  vessels,  or  active  against  an  enemy's. 

Heavy  mortars  must  be  placed  in  large  numbers  to  command  all  those  positions 
where  an  enemy  ia  likely  to  anchor  within  their  range,  either  for  the  purpose  of  tam- 
pering with,  or  destroving  our  torpedo  lines,  or  shelling  our  cities  and  public  depots 
of  militarv  and  naval  supplies.  The  efficiency  of  mortar  batteries  against  snip- 
pinE  is  acknowledged  by  ail  military  engineers ;  it  is  fully  appreciated  by  the  navies 
of  all  nations,  and  they  are  comparatively  inexpensive. 

Oar  guns  and  mortars  must  be  capable  of  piercing  the  sides  of  his  iron-clads  and  of 
breaking  in  his  decks,  and  they  must  be  mounted  in  numbers  sufficient  to  make  it 
impossible  for  any  of  his  fast-running  war  steamers  to  get  past  our  works. 

The  method  of  defense  by  fortifications  and  torpedoes — torpedoes  for  holding  the 
enemy's  vessels  exposed  in  front  of  the  fortifications,  and  fortifications  for  (among 
their  other  duties)  protecting  their  torpedo  lines,  is  the  most  efficient  and  the  least 
expensive  one  that  can  be  devised.  The  cost  of  such  vessels  as  the  British  ship 
Infexible--4  guns — as  we  learn  from  a  recent  government  publication,  is  not  less  than 
$900,000  per  gun,*  while  the  cost  of  permanent  fortifications  need  not  average  one- 
tenth  of  that  amount. 

The  cost  of  repair  of  the  British  iron-clads  in  1873-74  ranged  from  $20,000  to  $50,000 
per  annum  each,t  while  the  cost  of  repair  of  permanent  fortifications  is  comparatively 
trifling. 

Only  a  small  number  of  our  existing  fortifications  are  what  may  be  called  new,  that 
is,  planned  in  accordance  with  the  requirements  for  resisting  modem  heavy  ordnance, 
ana  these  works  are  in  all  cases  earthen  barbette  batteries.  Nearly  all  of  the  other 
works  have  been  handed  down  to  us  from  former  periods,  when  small  guns  and  wooden 
ships  were  to  be  contended  with,  some  of  them  even  dating  back  into  the  lost  century. 
But  the  great  powers  of  Europe  do  not  place  their  reliance  for  maritime  defense  on 
barbette  batteries.  They  believe  in,  and  are  constructing,  casemated  forts,  some  of 
which  are  provided  with  wrought-iron  scraps  and  others  with  iron  casemate  shields, 
to  protect  the  guns  and  the  gunners  serving  them  frt>m  direct  and  curved  fire.  This 
department,  while  recommending  and  ur^ng  the  construction  of  barbette  batteries  for 
the  partial  defense  of  some  of  our  most  important  harbors,  and  the  entire  defense  of 
others  of  less  importance  which  are  in  some  degree  protected  by  the  shallow  water 
of  the  channels  leading  to  them,  has  always  insisted  that  the  efficient  service  of  heavy 
guns  mounted  in  these  batteries  requires  very  high  pampets  and  depressing  or  counter- 
poise carriages — carriages  which  can  be  lowered  under  cover  of  the  parapets  while 

*  The  InJUxibley  the  Dreadnought,  and  the  Alexandra  are  among  the  latest  examples 
of  British  armored  ships.  The  Inflexible  and  the  Dreadnought  are  double-turret  ships, 
the  former  carrying  an  armament  of  four  (4)  81 -ton  guns,  and  the  latter  an  armament 
of  four  (4)  38-ton  guns.  The  Aleocandra  is  a  broadside  armored  shjp,  carrying  an  arma- 
ment of  twelve  guns  of  smaller  calibers,  viz,  two  (2)  25-ton  guns  and  ten  (10)  18-ton 
gnna. 

•*  The  Inflexible  is  estimated  to  cost  £521,750,  the  Dreadnovght  £508,395,  and  the  Alex- 
anira  £521,500."— iTiny's  European  Ships  of  War,  1877. 

t "  Here  it  will  be  seen  that  in  1873-'74  the  largest  expense  was  incurred  for  the  repair 
of  iron-clads.  It  is  also  worthy  of  remark  that  a  small  number  of  vessels  only  was 
dealt  ^Hth,  as  a  reference  to  the  accounts  would  prove.  Thus,  in  that  year  alone  the 
Atkilk*  coBt  £24,907;  the  Bellerophon,  which  had  cost  nearly  £30,000  in  1870,  was 
a^ain,  in  1873,  charged  with  an  expense  of  £40,395 ;  the  Minotaur  cost,  in  this  year, 
£16,681;  the  Northumberland,  £10,255;  the  Hesisiance,  £31,637,  and  the  WarriorthQ 
iarge  sum  of  £50,000." — King^s  European  Ships  of  War,  1877. 
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being  loaded.  It  has  also  foreseen  from  the  time  of  the  introduction  of  modem  arnioi 
and  ordnance,  -which  commenced  dumg  our  late  civil  war,  that  the  iron  plating  of 
ships  must  lead  to  the  iron  plating  of  forts;  and  that,  as  there  is  a  limit  to  the  weight 
of  armor  a  ship  can  carry,  while  there  is  practically  no  limit  to  the  weight  a  fort  may 
bear,  forts  must  retain  the  supremacy  they  have  always  had.  The  department  has 
therefore  looked  forward  to  the  converfeion  of  those  of  our  casemated  works  which 
would  admit  the  change,  for  the  reception  of  guns  of  the  heaviest  caliljers  and  for 
armor  plating,*  and,  in  some  instances,  to  the  construction  of  new  works. 

From  1869  to  1875,  while  appropriations  for  coast  defense  were  granted  by  Congress, 
mnch  progress  was  accomplished  in  our  earthen  batteries,  and  various  modifications  . 
were  made  in  the  plans  of  these  batteries  by  which  their  strength  was  i^atly  increased, 
by  adding  to  the  thickness  of  parapets;  by  frequently  interposing  high  and  bonneted 
traverses  uetween  the  guns  to  guard  from  enfilade  fii-e  and  from  splinters;  by  adding 
to  the  combined  masonry  and  earth  coverings  of  magazines;  by  increasing  the 
heights  of  the  parapets,  and  by  introdacing  monolithic  masses  of  hydraulic  cement 
concrete  for  the  platforms  of  the  guns  in  lieu  of  the  granite  blocks  previously  used  for 
this  purpose.  No  appropriations  have  been  made  for  the  construction  of  fortifications 
since  the  latter  of  the  above  mentioned  years,  and  the  sudden  failure  of  appropriations 
left  these  earthen  batteries  in  all  stages  of  incompletion,  some  just  commenced,  some 
nearly  finished ;  and  by  reason  of  their  incompletion,  the  storms  and  the  waves  have 
been  undoing  much  of  what  had  been  accomplished.  The  same  may  be  said  of  the 
earthen  mortar  batteries,  which  were  commenced  during  the  same  period. 

In  conclusion  :  with  old  casemated  works  (than  which  there  were  non«  better  in 
the  world  in  their  day)  designed  long  before  the  introduction  of  the  800  to  ^,000 
ponnder  rifled  guns  into  modem  warfare  ;  their  walls  pierced  for  guns  long  since  out 
of  date ;  without  iron  armor  or  shields,  and  but  partially  armed,  even  with  the  old 
ordnance ;  with  old  earthworks,  some  of  them  built  in  the  last  century  ;  with  new 
ones  for  modem  guns  and  mortars  but  partially  built  and  rapidly  being  destroyed  by 
the  elements  by  reason  of  their  incompletion ;  with  gun  batteries  without  guns,  an!l 
mortar  batteries  without  mortars;  with  no  carriages  whatever  for  barbette  guns  of 
large'* size,  except  such  as  require  the  cannoniers  to  load  from  the  tops  of  parapets, 
from  which  they  can  be  picked  off  in  detail  by  the  enemy's  sharpshooters ;  with  an 
excellent  defensive  torpedo  system  developed  at  our  torpedo  school  at  Willets  Puint^ 
but  only  partially  carried  into  effect ;  with  but  a  very  small  number  of  our  works 
prepared  with  the  torpedo  casemates  and  galleries  necessary  for  securing  the  electri- 
cal apparatus  from  the  enemy's  fire,  and  for  conducting  the  electric  wires  to  the  tor- 
pedo Lines  which  must  be  laid  when  the  day  of  trial  comes,  and  with  less  than  200 
engineer  soldiers  educated  for  torpedo  and  other  engineer  service  instead  of  the  752 
men  now  authorized  by  law,  and  of  whom  not  less  than  520  ought  to  be  ready  to  supply 
the  detachments  re<^uired  for  torpedo  duty  in  our  fortified  harbors,  we  can  make  but 
a  feeble  defense  against  the  powerful  fleets  now  prepared  and  rapidly  increasing,  which 
will  sooner  or  later  be  brought  against  us  by  some  of  the  most  powerful  maritime 
nations  on  the  earth,  or  by  others  nearer  at  hand  whose  ofi;enBive  naval  mean's  exceed 
our  own,  and  whose  powers  are  not  to  be  despised. 

The  estimates  submitted,  based  on  the  several  estimates  of  the  officers 
in  charge,  exhibit  the  amounts  which  are  deemed  necessary  by  this  de- 
partment for  the  commencement,  the  continuance,  or  the  completion,  as 
the  case  may  be,  of  the  several  works  of  defense  during  the  next  fiscal 
year. 

Special  attention  is  invited  to  the  estimate  of  $100,000  for  providing 
torpedoes  to  be  stored  in  our  fortifications,  and  planted,  on  the  advent 
of  war,  in  the  channels  and  fairways  of  our  harbors,  and  for  providing 
the  electric  apparatus  by  which  the  torpedo  lines  are  to  be  fired. 

The  Board  of  Engineers  for  Fortifications,  referring  to  this  subject,  in 
its  annual  report  for  the  last  fiscal  j^ear,  says : 

The  annual  appropriation  made  for  the  fiscal  year  1880-'81  for  providing  materials 
to  defend  our  coasts  with  submarine  mines,  &c.  (^0,000),  has  been  expended,  upon 
the  recommendation  of  this  Board,  chiefly  in  the  purchase  of  torpedo  cases  and  junc- 
tion boxes  to  be  stored  for  use  in  the  channels  leading  to  the  harbor  of  Boston.  A 
mnch  larger  sum  could  have  been  judiciously  expended  in  providing  for  other  impor- 
tant harbors,  now  quite  neglected ;  and  an  increase  in  this  appropriation  for  the  com- 
ing year  is  urgently  to  be  recommended.  The  material  is  not  liable  to  deteriorate  in 
store,  and  in  the  present  condition  of  our  sea-coast  defenses  and  of  their  armaments  an 

*  We  have  the  assurance  that  iron  plates  can  be  manufactured  in  this  country  equal 
in  magnitude,  and  not  inferior  in  quality,  to  those  which  twenty  years  of  experience 
have  enabled  the  English  roUing-mills  to  turn  out. 
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ample  supply  of  torpedoes  in  a  necessity  which  cannot  he  ignored  withont  risk  of 
dlHiiKier.  >?ot  less  than  $100,000  should  be  annually  applied  to  this  purpose  for  sev- 
eral years  to  come. 

It  is  for  procuring  and  stonng  torpedoes  and  such  portions  of  the  ap- 
paratus as  cannot  readily  be  obtained  in  the  event  of  sudden  hostilities 
that  the  appropriation  is  asked. 

Sjiecial  attention  is  also  invited  to  the  item  of  $200,000  for  preparing 
our  most  important  fortifications  for  operating  torpedo  lines,  by  provid- 
ing bomb-proof  chambers  for  the  electrical  apparatus,  and  the  bomb- 
l>roof  subterranean  galleries  through  which  the  electric  wires  are  to  be 
carried  to  deep  water;  both  of  these  being  essential  to  the  operation  of 
the  torpedo  system  of  defense  in  connection  with  the  fortifications  them- 
selves. The  Board  of  Engineers  for  Fortifications  remarks  on  this  sub- 
ject as  follows: 

.  Another  matter  in  this  connection  demands  immediate  action.  In  its  last  annual 
report  this  hoard  poiuted  out  in  some  detail  the  necessity  for  a  special  appropriation 
to  prepare  our  forts  to  serve  as  operating  stations  for  snhmarine  mines.  Without  such 
preparation  only  a  very  imperfect  use  could  be  made  of  the  materials  in  store.  Unless 
the  electric  cables  connecting  the  mines  -with  the  casemate  containing  the  batteries, 
&c..are  so  introduced  as  to  be  secure  against  bombardment,  a  single  fortunate  shot 
may  open  the  whole  channel  to  the  enemy.  This  would  be  the  condition  of  Boston 
to  day ,  and  indeed  of  most  of  our  great  seaports.  It  is  useless  to  provide  mines  without 
al*o  constructing  the  shafts,  galleries,  and  bomb-proofs  necessary  for  their  efficient  serv- 
ice. An  appropriation  of  $200,000  would  go  far  towards  supplying  all  our  chief  forts 
with  these  most  necessary  atiditions,  and  the  appropriation  of  that  sum  is  again  recom- 
mended. The  works  require  time  for  their  construction,  and  at  the  outbreak  o^  hos- 
tilitieii  this  would  certainly  be  lacking. 

I  beg  leave  to  quote  the  following  extract  from  the  report  of  the  Board 
of  Engineers  for  Fortifications  for  the  fiscal  year  1870-'80,  respecting  the 
necessity  for  increasing  the  number  of  enlisted  men  in  the  Battalion  of 
Engineers : 

For  several  years  the  board  has  urged  in  its  annual  reports  the  importance  of  in- 
creaaing  the  numl)er  of  enlisted  men  of  engineers  under  training  to  fit  them  for  sub- 
mari ne  mining.  The  legal  organi  zation  of  the  battal ion  provides  for  752  enlisted  men ; 
but,  in  consequence  of  the  reduction  of  the  Army,  and  the  necessity  for  troops  on  the 
plains,  the  force  authorized  to  be  enlisted  is  only  200  men,  and  of  these  50  are  stationed 
at  West  Point  on  special  duty,  which  prevents  their  receiving  drill  or  instruction  in 
this  new  and  important  duty  assigned  by  Congress  to  the  engineer  troops.  We  have, 
therefore,  only  150  men,  even  on  paper,  who  possess  any  knowledge  of  tne  planting  or 
serving  of  the  submarine  defenses  designed  to  cover  our  whole  extensive  sea-coast. 
The  work  is  technical,  requiring  special  qualifications  and  special  training  not  to  be 
found  in  the  soldiers  of  the  other  arms  of  service,  nor  among  the  volunteers. 

This  statement  is  a  sufficient  reason  for  increasing  our  present  force;  but  if  addi- 
tional argument  be  needed,  it  is  found  in  the  fact  that  now,  in  time  of  peace,  Great 
Britain  maintains  at  Bermuda  or  Halifax,  almost  in  our  own  waters,  six  companies,  or 
probably  from  three  to  four  times  as  many  engineer  soldiers,  instructed  in  torpedo 
warfare,  as  we  have  to  depend  upon  to  cover  our  whole  coast  from  Maine  to  Alaska. 

In  this  connection  the  board  would  invite  attention  to  the  last  annual  report  of  the 
General  of  the  Army,  which  suggests  providing  troops  for  special  needs  not  connected 
writh  service  against  the  Indians,  by  a  law  autnorizing  their  recruiting,  in  addition  to 
the  25,000  men  that  now  constitute  the  entire  Army  (except  the  Signal  Service,  which 
is  already  provide-d  for  upon  a  plan  similar  to  that  now  suggested).  If  the  importance 
of  this  increase  were  thoroughly  understood,  it  might  result  in  authorizing  the  mini- 
mum number  of  engineer  soldiers  (520)  needed  to  be  kept  under  training  in  submarine 
milling.  Ko  incrt^ase  in  officers,  nor  change  in  the  legal  orgaiuzation  of  the  battalion 
would  be  required,  and  being  regular  soldiers,  thoroughly  instructed  in  infantry  tac- 
tics, the  men  would  be  as  available  in  any  sudden  emergency  as  any  other  troops  in 
the  service. 

Upon  this  subject  Lieutenant-Colonel  Abbot,  commanding  the  Engi- 
neer Battalion  and  Torpedo  School,  remarks: 

The  torpedo  service  is  not  like  that  of  troops  in  line  of  battle,  where  any  blunder 
by  a  private  is  quickly  seen  and  corrected  by  his  officers.  There  are  many  small  de- 
tails which  must  be  intrusted  to  the  individual  soldiers;  errors  might  be  covered  up 
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in  the  progress  of  the  work,  and  it  is  only  when  the  mine  is  planted  that  they  can  be 
detected ;  and  then  honrs  of  precious  time  must  be  lost  in  taking  the  grroiip  from  the 
water  to  correct  some  little  mistakes  which,  with  trained  men,  would  never  occur. 
Experience  with  newly-enlisted  men  at  the  torpedo  school  constantly  confirms  these 
views.  Thoroughly  impressed,  therefore,  with  the  absolute  necessity  for  trained  soldiers 
in  torpedo  operations,  I  feel  it  incumbent  upon  me  to  invite  attention  to  the  need  of 
provision  for  a  proper  organization. 

The  following  considerations  have  a  bearing  upon  the  subject :  Torpedoes  are  planted 
by  grand  groups  of  21  mines.  To  do  this  properly,  requires  3  non-commissioned  offi- 
cers and  !^  instructed  privates  of  engineers,  and  about  40  boatmen,  laborers,  &o., 
which  it  is  assumed  could  be  hired  in  any  of  our  seaports  to  do  the  parts  of  the  work 
requiring  no  particular  knowledge  or  skill.  In  important  harbors  and  in  times  of 
haste,  several  grand  groups  could  and  should  be  planted  simultaneouslv ;  but  to  arrive 
at  the  lowest  Judicious  organization,  26  enlisted  men  of  engineers  will  be  assumed  for 
each  seperate  channel  to  be  defended.  There  are  30  sucn  channels  in  the  United 
States  which  would  call  for  immediate  defense.  The  minimum  force  then  would  bo 
26x30=780  effective  soldiers.  The  legal  war'organization  of  the  Engineer  Battalion 
consists  of  five  companies  of  150  men  each,  or  752  men.  including  2  staff  sergeants. 
Evidently,  therefore,  for  reasonable  efficiency,  the  full  strength  should  be  maintained. 
Allowing,  however,  one-third  as  the  maximum  safe  reduction  below  this  estimate  for 
a  peace  organization,  and  we  have  520  men  who  must  be  kept  thoroughlv  instructed 
and  always  available.  Considering  that  in  war  time  these  men  would  be  scattered 
along  the  whole  sea-coast,  these  engineer  troops,  besides  their  duties  with  torpedoes, 
must  be  ready  at  any  time  to  act  as  sappers  and  miners  and  pontoniers,  and  to  make 
reconnaissances,  and  photograph  maps  with  troops  in  the  field ;  and,  finally,  that  they 
are  equally  as  available  as  other  soldiers  in  any  sudden  emergency  occurring  in  a  tlmo 
of  pelkce  calling  for  a  military  force,  and  it  would  appear  that  a  minimum  peace  organi- 
zation of  520  men  should  be  maintained.  This  number  is  but  little  more  than  one- 
quarter  of  the  police  force  of  New  York  City,  and  is  certainly  very  small  compared  with 
the  enormous  interest  intrusted  to  it — the  torpedo  defense  of  the  harbors  along  the 
whole  coast  of  the  United  States. 

The  Board  df  Engineers  for  Fortifications  in  its  annaal  report  for  the 
last  fiscal  year,  which  will  be  found  farther  on  in  this  report,  again  urges 
the  importance  of  the  torpedo  service,  and  the  increase  of  the  Battalion 
of  Engineers  desired,  and  I  heartily  concur  in  its  recommendatiouSy 
which  are  thus  stated : 

It  is  the  duty  of  the  board  to  i^ain  urge  the  importance  of  increasing  the  number 
of  enlisted  men  of  engineers  sufficiently  to  properly  prepare  for  the  service  of  our  sub- 
marine mines  in  war.  At  present,  owing  to  the  reduction  of  the  Army  and  to  the  need 
of  troops  on  the  plains,  only  about  100  men  would  be  available  in  an  emergency, 
hardly  enough  to  defend  the  port  of  New  York  City.  The  service  is  technical,  requir- 
ing qualifications  and  training  not  to  be  found  in  details  from  other  anus  of  the  service, 
or  among  the  volunteers.  No  change  in  the  organic  law  creating  the  BattaUou  of 
Engineers  is  required,  but  simply  a  provision  authorizing  it  to  be  recruited  to  its  full 
strength  (752  enlisted  men),  in  addition  to  the  25,000  men  to  which  the  Armv  is  udw 
limited.  The  Signal  Service  is  already  provided  for  upon  this  plan,  which  haa  also 
received  the  favorable  indorsement  of  the  General  of  the  Army  in  his  annual  report  lor 
1879.  No  increase  of  commissioned  officers  nor  change  in  legal  organization  would  be 
needful,  and  the  men  being  thoroughly  disciplined  and  well  drilled  as  infantry,  would 
be  as  serviceable  in  ordinary  emergencies  as  those  of  any  other  arm  of  service. 

FORTIFICATIONS. 

DEFENSES  OF  THE  NORTHERN  FRONTIER. 

Fort  Wayne.  Michigan,  in  charge  of  Maj.  Walter  McFarland,  Corps  of 
Engineers. — ^Tnis  work  is  situated  on  the  west  bank  of  the  Detroit  River, 
witiiin  the  limits  of  the  city  of  Detroit,  and  commands  the  passage  of 
the  Detroit  River.  It  is  a  squai-e  bastioned  work,  commenced  in  1S41, 
with  a  brick  and  concrete  scarp  replacing  the  original  timbered  scarp, 
detached  parapet  on  the  curtains  and  faces,  an  unfinished  demilune  on 
the  water  front,  and  unfinished  water  batteries  on  the  up  and  down 
stream  sides. 

Except  for  slight  repairs,  no  money  has  been  expended  upon  this  work 
since  18C9-'70. 
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The  masonry  of  the  work  is  very  much  in  need  of  repointing,  and  in 
some  places-  the  brick  facing  is  damaged  by  the  frost  to  such  a  degree 
that  it  should  be  relaid. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30^  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Porter  J  Black  Rock^  near  Buffalo^  N.  F.,  in  charge  o/Maj.  Waller 
McFarlandj  Corps  of  Engineers. — This  work,  commenced  in  1842,  is  sit- 
uated on  the  Niagara  Biver,  within  the  limits  of  the  city  of  Buflalo,  and 
consists  of  a  square  stone  tower  or  keep,  in  ruins,  surrounded  by  a  square 
barbette  battery. 

The  keep  was  nearly  destroyed  by  fire  many  years  ago,  and  the  en- 
tire work  is,  in  its  preswt  condition,  useless  for  offense  or  defense. 

By  joint  resolution  of  Congress,  approved  July  11, 1870,  published 
in  General  Orders  93,  July  22, 1870,  permission  was  granted  to  the  city 
of  Buffalo,  through  its  park  commissioners,  "  to  improve  and  beautify 
the  grounds  known  as  Fort  Porter^  situated  in  said  city,  and  belonging 
to  the  United  States,  in  connection  with  a  public  park  to  be  laid  out  on 
land  adjoining  the  said  grounds,  the  plans  for  the  same  to  be  approved  by 
the  Secretary  of  War :  Provided^  That  this  resolution  shall  not  be  con- 
strued to  pass  any  title  in  the  said  grounds,  but  that  the  ownership  and 
control  of  said  grounds  shall  remain  entirely  in  the  United  States,  and 
shall  be  subject  to  such  changes  and  uses  for  military  purposes  as  the 
Secretary  of  War  may  direct.'^ 

Under  this  authority  the  larger  part  of  the  United  States  grounds  at 
Fort  Porter  have  been  handsomely  laid  out  and  improved  by  the  author- 
ities of  the  city  of  Buffalo. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

jFbrf  Ni4igaraj  mouth  of  Niagara  Eiver^  New  Tork^  in  charge  ofMaj,  Wal- 
ter McFarland^  Corps  of  Engineers, — This  work,  commenced  in  1839,  is 
sitnated  at  the  mouth. of  the  Niagara  Biver  on  the  south  shore  of  Lake 
Ontario,  about  forty  miles  from,  and  east  of  its  western  extremity. 

It  is  an  irregular  work,  having  one  strong  land  front  running  nearly 
north  and  south,  extending  from  Lake  Ontario  at  its  northern  extrem- 
ity, nearly  to  the  IN^ia^ara  Eiver  at  its  southern  extremity. 

This  front  is  half  ba^tioned,  with  detached  parapet,  demilune,  and 
four  casemates  for  howitzers  in  each  flank. 

The  rest  of  the  trad  is  irregular,  following  the  general  course  of  the 
river  and  of  the  lake  shore. 

The  work  contains  two  masonry  block-houses,  built  by  the  French 
about  1757,  and  other  buildings  begun  by  the  French  and  finished  by  the 
English  after  its  capture  by  them  during  the  French  and  Indian  war. 

No  money  has  been  expended  on  this  work  since  1871,  except  for 
slight  repairs. 

The  masonry  of  the  salient  of  the  scaip  wall  of  the  south  bastion, 
taken  down  in  1870,  has  been  rebuilt,  the  work  extending  from  the  angle 
35  feet  on  the  left  face  and  55  feet  on  the  right  face. 
Thirty  linear  feet  of  the  coping  has  been  relaid. 
The  brick  coping  of  the  scarp  has  been  a  good  deal  damaged  by  the 
action  of  the  elements,  and  should  be  relaid  in  many  places.    Funds  for 
this  purpose  will  be  furnished  from  the  appropriation  for  protection, 
preservation,  and  repair  of  fortifications  for  the  current  fiscal  year. 
Xo  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
5o  appropriation  asked  for  next  fiscal  year. 
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DEFENSES  OP  THE  NORTHERN  FRONTIER — Continued. 

Fort  Ontarw^  mouth  of  Oswego  River,  New  TorlCj  in  charge  ofMaj.  Walter 
MeFarlandj  Corps  of  Engineers. — ^Tbis  work,  commenced  in  1839,  is  situ- 
ated at  the  mouth  of  the  Oswego  Ei ver  on  its  east  bank,  and  on  the  south 
shore  of  Lake  Ontario,  and  lies  within  the  limits  of  the  city  of  Oswego. 

It  is  a  bastioned  work,  pentagonal  in  shape,  with  one  front  facing  the 
lake,  one  facing  the  river,  and  three  land  fronts,  the  middle  one  of  which 
has  a  demilune. 

The  scarp,  which  is  unfinished,  is  of  masonry ;  the  counter-scarp  is 
revetted  with  timber. 

The  sallyport  passes  through  the  curtain  of  front  4,  which  is  that  one 
of  the  three  land  fronts  which  lies  nearest  the  river,  with  bastion  D  on 
its  left  and  bastion  E  on  its  right.  The  flanks  which  cover  this  entrance 
are  furnished  with  three  casemates  each  for  howitzers. 

The  faces  adjacent  to  these  flanks  ^re  partly  furnished  with  scarp 
galleries  loop-holed  for  musketry. 

All  the  other  flanks  are  to  be  i)rovided  with  scarp  galleries  loop-holed 
for  musketry ;  but  five  of  them  are  not  yet  built. 

No  money,  except  for  slight  repairs,  has  been  expended  upon  this  work 
since  1872,  and  its  condition  is  now  the  same  a«  it  was  shown  to  be  in 
the  annual  report  for  that  year,  except  that  a  part  of  the  timber  roofing 
of  the  coal  cellars  in  the  rear  of  the  oflicers'  quarters  has  decayed  and 
fallen  in,  and  the  rest  is  in  danger  of  doing  so. 

The  work  is  in  an  entirely  indefensible  condition  against  a  determined 
assault,  owing  to  the  fact  that  the  masonry  of  both  flanks  of  bastions  0 
and  B,  and  of  the  right  flank  of  bastion  A,  has  been  carried  up  but  4  or 
5  feet  above  the  bottom  of  the  ditch,  while  the  masonry  of  the  faces  and 
curtains  lying  between  these  flanks  has  been  raised  but  12  or  14  feet. 

As  this  masonry  when  finished  would  be  covered  from  artillery  fire 
by  the  earth-works  in  front  of  it,  the  objections  usuaUy  made  to  the 
use  of  masonry  in  fortifications  do  not  hold  here,  and  there  is  no  good 
military  reason  why  this  work  should  not  be  completed  as  designed.  If 
it  is  not  completed  there  will  always  be  danger,  when  the  garrison  is 
ordered  off  on  duty,  that  the  small  guard  left  behind  for  the  protection 
of  the  ordnance  and  other  stores  may  be  overcome  by  a  rabble,  the 
work  taken,  and  the  stores  seized,  as  was  threatened  four  years  ago 
during  the  labor  riots. 

Fifty  thousand  dollars  could  be  well  expended  in  the  completion  of 
this  work  during  the  next  fiscal  year. 

With  the  exception  of  the  construction  of  the  flank  casemates  on  front 
4,  no  preparations  whatever  have  been  made  for  the  armament  of  this 
work. 

N*©  appropriation  having  been  made,  no  work  was  done  at  tliie  fortifica-. 
tion  (luring  the  last  fiscal  year  bevond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  eurrent 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50, 000  00 

Fort  Montgomery,  outlet  to  Lalce  CJmmplain,  New  Yorlc,  in  charge  of  Col. 
Henry  W,  Benham,  Corps  of  Engineers. — This  casemated  work,  com- 
menced in  1841,  occupies  a  strategic  pointof  great  importance,  and  com- 
mands the  entrance  to  Lake  Chami)lain  from  the  Richelieu  or  Saint  John 
River. 

The  work  during  the  past  fiscal  year  has  been  confined  to  such  repairs 
as  w  ei  e  deemed  most  immediately  needed  to  preVent  great  dilapida- 
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tioDS,  and  such  as  could  be  made  witbin  the  amount  allotted  for  this 
fort  from  the  general  appropriation  for  the  preservation  and  repair  of 
fortifications. 

The  work  done  consisted  mainly  in  the  repairing  of  the  asphalt  cover- 
ing of  curtains  I.,  II.,  IV.,  and  V.,  along  the  back  of  the  parade  wall,  and 
that  of  the  bastions  B,  O,  D,  and  B,  around  the  staircases.  * 

The  wooden,  much-decayed  stair  roofings  of  these  bastions  have  been 
rebuilt  and  painted.  The  casemate  doors  and  all  the  casings  of  cur- 
tains L,  II.,  IV.,  and  V.,  have  also  been  painted,  two  coats  on  the  outside 
and  one  on  the  inside,  after  the  doors  as  far  as  necessary  had  been 
repaired. 

In  addition  some  of  the  depressions  in  the  terreplein  have  been  graded 
up  to  the  proper  level. 

Projects  for  the  modification  of  this  work  to  suit  its  armament  of 
heavy  guns  have  been  prepared  by  the  Board  of  Engineers  for  Fortifi- 
cations, and  should  be  carried  out. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinfi^  the  last  fiscal  year  beyond  it^  protection,  preservation,  and 
repair,  as  lar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplateid  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |33, 000  00 

DEFENSES  OF  THE  PENOBSCOT. 

Fart  Knox  J  Buckgpart^  PenobscotjRiver^  Maine,  in  charge  of  Lieut  Col. 
C.  E.  Bluntj  Corps  of  Engineers. — ^This  work,  situated  at  the  narrows  of 
the  Penobscot  Eiver,  furnishes  a  defense  for  the  city  of  Bangor,  18  miles 
above,  and  other  towns  bordering  the  river,  and  renders  it  available  as 
a  secure  harbor  of  refuge  for  the  shipping  of  the  extensive  eastern  coast. 

The  work,  which  was  commenced  in  1843,  consists  of  a  casemated 
main  work  and  exterior  earthen  batteries,  both  requiring  extensive 
modifications.  It  remains  in  an  unchanged  condition,  no  operations 
having  been  carried  on  during  the  fiscal  year  except  for  the  necessary 
care  and  preservation  of  the  property. 

Xo  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
Xo  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  KENNEBEC. 

Fort  Papham,  Kennebec  River ,  Maine,  in  charge  of  Lieut  Col.  C.  E. 
Blunty  Corps  of  Engineers. — ^This  casemated  work^  commenced  in  1857, 
defends  the  entrance,  through  the  mouth  of  the  Kennebec  Eiver^o  the 
rich  valley  of  this  river,  the  cities  of  Bath  and  Augusta,  and  the  United 
States  arsenal  at  the  latter  place. 

The  work,  which  requires  extensive  modifications,  remains  in  an  un- 
finished condition,  no  operations  having  been  carried  on  during  the  fiscal 
year,  except  for  the  necessary  care  and  preservation  of  the  property. 

.Vo  appropriation  was  roade  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF    PORTLAND. 

Fort  Gorges,  Portland  Harbor,  Maine,  in  charge  of  Lieut  CoL  C.  E. 
Blunt,  Corps  of  Engineers. — ^Tbis  casemated  work,  commenced  in  1857, 
Uone  of  the  series  of  forts  designed  to  defend  the  harbor,  and  channels 
2  E 
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leading  into  the  harbor,  of  the  important  strategic  position  occupied  by 
the  city  of  Portland.  Its  construction  was  suspended  for  want  of  funds 
in  1876,  and  the  work  is  in  an  incomplete  condition. 

The  long  suspension  of  operations  causing  deterioration,  the  working 
plant  must  be  renewed  when  work  is  resumed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
rej^air,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $12,000  00 

Fort  Preble,  Portland  Harbor j  Maine^  in  charge  of  Lieut,  Col.  0.  E. 
Blunt,  Corps  of  Engineers. — This  work  occupies  such  a  position  that 
three-fourths  of  its  guns  command  the  two  principal  channels  entering 
the  harbor  of  Portland. 

The  original  work  on  this  site  was  built  in  1808.  The  new  earthen 
batteries  with  parados  and  traverse  magazines,  which  have  be^n  par- 
tially executed,  are  in  an  incomplete  condition  and  suffering  from 
exposure. 

The  condition  of  the  work  is  unchanged  from  the  close  of  the  last  fiscal 
year. 

The  derricks  and  other  working  machinery  have  so  deteriorated  dur- 
ing the  long  suspension  that  considerable  expense  must  be  incurred  in 
their  renewal. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplat'Ca  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |35,000  00 

Fort  Scammel,  Portland  Harbor,  Maine,  in  charge  of  Lieut.  Col.  C.  E. 
Blunt,  Corps  of  Engineers. — ^This  work,  commenced  in  1841,  occupies  a 
very  important  position  in  the  harbor,  and  commands  four  of  the  chan- 
nels leading  into  it.  It  is  an  inclosed  work  with  detached  masonry  bas- 
tions and  heavy  earthen  batteries. 

Plans  for  its  modification  and  for  additional  earthen  batteries  have 
been  prepared  by  the  Board  of  Engineers  for  Fortifications  and  ap- 
proved by  the  Secretary  of  War.  They  are  only  partially  executed,  and 
the  work  is  in  an  incomplete  condition. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was'  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

Battery  on  Portland  Head,  Portland  Harbor,  Maine,  in  charge  of  Lieut. 
Col.  C.  E.  Blunt,  Corps  of  Engineers. — ^This  modern  earthwork,  commenced 
in  1873,  will,  when  completed,  cover  by  its  guns  all  the  approaches  to 
the  main  channel  leading  into  the  harbor,  and  will  prevent  by  its  fire  an 
enemy's  fleet  from  taking  up,  unopposed,  a  position  behind  Bang's  Island 
from  which  to  bombard  Portland  or  shell  the  shipping  in  the  harbor. 

This  work  remains  in  the  incomplete  condition  reported  at  the  close 
of  the  last  fiscal  year. 

For  the  construction  of  the  operii ting-room  and  gallery  for  torpedo- 
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cables  and  for  continuing  work  on  the  battery  itself,  an  appropriation 
of  150.000  is  asked. 

No  ippropriation  havinff  been  made,  no  work  was  done  at  this  fortifica- 
tion durine  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  rar  as  was  possible  with  the  general  apnropriation  made  for 
Has  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Batteries  an  Vow  Island^  approaches  to  the  harbor  of  PortUmd,  Maine. — 
The  object  of  these  earthworks  is,  with  batteries  designed  to  be  placed 
on  Great  Hog  Island,  to  prevent  an  enemy's  occupation  of  Gasco  Bay 
and  to  guard  the  passage  from  it  to  Portland  Harbor. 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  funds  are 
available. 

So  appropriation  for  their  construction  has  yet  been  made. 

Appropnation  asked  for  next  fiscal  year |50,000  OO 

Batteries  on  Oreat  Hog  Island^  approaches  to  the  harbor  of  Portlandy 
Maine. — The  object  of  these  earthworks  is,  with  batteries  designed  to  be 
placed  on  Cow  Island,  to  prevent  an  enemy's  occupation  of  Gasco  Bay 
and  to  guard  the  passages  from  it  to  Portland  Harbor; 

Plans  for  the  construction  of  batteries  for  the  heaviest  guns  on  this 
island  have  been  prepared  by  the  Board  of  Engineers  for  Fortifications, 
and  it  is  proposed  to  commence  work  upon  them  as  soon  as  funds  are 
available. 

5o  appropriation  for  their  construction  has  yet  been  made, 
ippropriation  asked  for  next  fiscal  year...*. |50,000  00 

DEFENSES  OF  PORTSMOUTH  AND  THE  NAVY- YARD  AT  KITTBBY. 

Fart  McClaryj  Portsmouth  Harbor ^  New  Hampshire^  in  charge  of  Lieut. 
Col  C.  E.  Blunt,  Corps  of  Engineers. — This  work,  together  with  Fort  Gon- 
stitution,  opposite,  forms  the  inner  line  of  defense  to  the  mouth  of  the 
Piscataqua  River  and  to  the  navy-yard  at  Kittery,  Me. 

The  original  fort  was  commenced  early  in  the  present  century.  An 
melosed  barbette  work  was  commenced  in  1863,  but  has  not  been  com- 
pleted. 

The  work  remains  the  same  as  at  the  date  of  last  report,  no  operations 
having  been  carried  on  except  for  the  necessary  care  and  preservation 
of  the  property. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Constitution,  Portsmouth  Harbor,  New  Hampshire,  in  charge  of 
LieuL  Col.  C.  E.  Blunt,  Corps  of  Engineers. — ^This  work,  together  with 
Fort  McClary,  opposite,  forms  the  inner  line  of  defense  to  the  mouth  of 
the  Piscataqua  River  and  to  the  navy-yard  at  Kittery,  Me. 

Extensive  modifications  are  required  for  the  oasemated  work  at  this 
place  before  proceeding  with  its  construction.  Plans  for  an  exterior 
earUien  battery  for  heavy  rifled  guns  have  been  approved  by  the  Sec- 
retary of  War,  but  it  has  not  yet  been  commenced. 
(The  condition  of  this  work  has  remained  unchanged  since  the  date  of 
the  last  Annual  Report,  no  operations  having  been  carried  on  except 
for  the  necessary  care  and  preservation  of  the  property. 

^0  appropriation  was  made  for  the  fiscal  year  ending  Jnne  30,  1882. 
No  tppropriatiun  a^ikei  fui  next  fiscal  year. 
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Battery  on  OerrisWs  Island^  Portsmouth  Harbor^  New  Hampshire^  in 
chwrge  of  Lieut.  Col.  C.  E.  Blunty  Corps  of  Engineers. — ^This  earthwork^ 
with  the  one  opposite  on  Jerry's  Point,  rorms  the  outer  line  of  defense 
to  Portsmouth  Harbor  and  to  the  navy-yard  at  Kittery,  Me.  It  was  com- 
menced in  1873. 

The  work  remains  in  the  same  incomplete  condition  rex>orted  at  the 
close  of  the  last  fiscal  year. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the  Board 
of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of  War^ 
but  are  only  partially  executed. 

An  appropriation  is  asked  for  constructing  the  operating  room  and 
gallery  for  tori)edo  cables  and  continuing  work  on  the  battery  proper. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion diirinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $36, 000  00 

Battery  on  Jerrjfs  Poiwtf  Portsmouth  Harbor^  -ATew?  Hampshire^  in  charge 
of  Lieut.  Col.  C.  E.  Blunt^  Corps  of  Engineers. — This  eartiiwork  is  on  the 
western  side  of  the  entrance  to  the  harbor  of  Portsmouth,  New  Hamp- 
shire, and  with  the  battery  at  Gterrish's  Island  on  the  opposite  side  of 
the  entrance,  forms  the  outer  line  of  defense  to  that  harbor  and  to  the 
navy-yard  at  Kittery,  Me.    It  was  commenced  in  1873. 

Plans  for  the  completion  of  this  work  have  been  prepared  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War,  but  are  only  partially  executed* 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  maae  for 

'  this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |50,000  OO 

DEFENSES  OF  BOSTON  AND   THE  NAVY- YARD  AT  OHABLESTOWN. 

Fort  WarreUy  Boston  Harbor.  Massachusetts,  in  charge  of  CoL  Henry  W. 
Benhaniy  Corps  of  Engineers. — ^This  important  casemated  work  on  Georgia 
Island,  commenced  m  1833,  is  for  the  defense  of  the  main  channel  of  en- 
trance to  Boston  Harbor,  and  commands  the  anchorage  of  Nantasket 
Beads. 

From  want  of  funds  operations  have  been  confined  to  a  general  care  and 
oversight  of  the  property  stored  at  this  post,  with  such  minor  repairs  a& 
the  allotment  from  the  general  appropriation  for  the  preservation  and 
repair  of  fortifications  would  permit.  These  repairs  consisted  of  a  re- 
plastering  of  the  concrete  roof  of  the  new  magazine  in  the  parade  of 
bastion  B,  and  the  relaying  Of  part  of  the  brick  wall  closing  its  inner 
end.  Bepairs  were  also  made  to  the  earth  8lox)es  of  the  ravelin,  and  to 
aU  of  the  main  surface  drains.  The  new  exposed  iron-work,  such  as'pin- 
tles,  traverse  circles,&c.,  has  been  scraped  and  painted,  and  some  needed 
temporary  repairs  have  been  made  to  the  engineer  buildings. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  is  essentially 
the  same  as  at  the  date  of  my  last  report.    The  defects  in  the  scarp  of 
front  II.,  and  the  injuries  to  the  unfinished  concrete  masonrj^  of  bastion 
E,  still  continue,  and  will  probably  increase  j  but  an  attempt  at  tempor- 
ary repairs  is  judged  to  be  injudicious  at  this  time. 
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An  appropriation  is  asked  for  the  modification  and  completion  of  the 
▼ork  according  to  plans  prepared  by  the  Board  of  Engineers  for  Forti- 
fleations. 

Ko  appropriation  haviug  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  &t  as  was  possible  with  the  general  a{»propriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

Battery  at  Long  Island  Headj  Boston  Harbor y  Ma^sachmettSj  in  charge 
4ifCol  Henry  W.  Benham^  Corps  of  Bngineers,— This  earthwork  occupies 
an  important  position  in  the  oater  line  of  defense  for  Boston  Harbor, 
and  its  gans  bear  on  all  the  channels  of  entrance. 

It  was  commenced  in  1871,  and  was  designed  for  the  reception  of  the 
heaviest  modern  ordnance.  Nothing  has  been  done  in  construction 
since  the  fiscal  year  1875~'6  for  want  of  appropriations^  and  the  work, 
the  plans  of  which  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications  and  approved  by  the  Secretary  of  War,  is  in  an  unfinished 
condition. 

Owing  to  the  want  of  an  appropriation,  no  active  operations  have  been 
under  way;  but  some  small  repairs  have  been  made  to  the  engineer 
buildings,  and  the  new  iron  15-inch  gun  carriages  and  chassis  have  been 
scraped  and  painted,  as  have  also  the  pintles  and  traverse  cirdes  of  the 
gun  platforms. 

The  condition  of  the  work  at  the  close  of  the  year  is  essentially  the  same 
as  at  the  date  of  my  last  report.  Certain  minor  repairs  to  the  masonry, 
&C.,  are  needed,  which  could  be  made  advantageously  during  the  present 
fiscal  year. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplateld  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  Winthropy  Boston  Harbor j  Massachusetts^  in  charge  of  Col.  Henry 
W.  BenhuMj  Corps  of  Engineers. — ^This  work,  on  Govemoi^s  Island,  is 
one  of  the  works  forming  .the  inner  line  of  defense  for  Boston  Harbor. 

The  present  work  was  commenced  in  1844,  and  consists  of  a  central 
casemated  keep  and  exterior  earthen  batteries. 

With  the  exception  of  slight  repairs  to  the  earth  slopes,  drains,  and 
boildings,  and  the  repainting  of  all  the  exposed  iron  work  of  the  new 
gan  platforms,  no  operations  have  been  undertaken  during  the  year, 
owing  to  the  want  of  funds. 

The  work  remains  in  essentially  the  same  condition  as  at  the  date  of 
my  last  report,  and  will  be  in  as  good  order  as  when  active  operations 
▼ere  suspended  in  1876,  if  certain  small  repairs,  intended  to  be  made 
during  the  present  fiscal  year,  have  been  completed.  The  mortar  bat- 
tery is  intended  for  six  or  twelve  mortars.  All  of  the  gun  platforms  of 
this  fort,  with  the  exception  of  the  eleven  in  the  exterior  tower  battery, 
are  now  ready  for  their  armament. 

The  necessities  for  the  sea-walls,  heretofore  recommended  for  the  pro- 
tection of  the  east  bluff  of  this  island  and  on  the  south  of  the  main  work, 
are  more  and  more  apparent  every  year.  They  are  estimated  to  cost 
I30,(H)0  and  $25,000,  respectively. 
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The  plans  of  this  fort  have  been  modified  by  the  Board  of  Engineers 
for  Fortifications  for  the  reception  of  modem  ordnance,  and  they  have 
been  partially  executed,  but  no  work  has  been  done  since  the  fiscal  year 
1875-76  for  want  of  appropriations. 

No  appropriation  haying  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  Independence.  Boston  Harbor,  MasaachusettSj  in  charge  of  Col. 
Henry  W.  Benham^  dorps  of  Engineers. — ^This  casemated  work,  situated 
on  Castle  Island,  is  one  of  the  inner  line  of  defenses  for  the  harbor  of 
Boston. 

The  present  work  was  commenced  in  1833. 

Active  operations  have  again  been  suspended  during  the  entire  year 
from  want  of  a  specific  appropriation.  Small  repairs  to  the  slopes, 
drains,  and  buildings  were  made  from  time  to  time  when  necessary,  and 
the  iron-work  of  the  new  15-inch  gun  platforms  was  scraped  and  painted. 

The  work  remains  in  about  the  same  condition  as  at  the  date  of  the 
last  report,  and  with  some  contemplated  repairs  to  the  slopes  and  ex- 
XKNsed  masonry  would  be  fully  in  as  good  order  as  at  the  close  of  active 
operations  in  1876,  with  the  exception  of  one  gun  platform  in  the  east 
exterior  battery,  on  a  made  embankment,  which  has  settled  so  as  to 
require  resetting.    ' 

The  plans  of  tiiis  work  have  been  modified  by  the  Board  of  Engineers 
for  Fortifications  for  the  reception  of  modem  heavjy  ordnance,  and  tiiey 
have  been  partially  executed,  but  no  work  has  been  done  since  the  fiscal 
year  1875'-76,  on  account  of  want  of  appropriations. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinc  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

DEFENSES  OP  NEW  BEDFORD. 

Fort  at  Claries  Pointy  New  Bedford  Harbor j  Massachusetts,  in  charge  of 
Lieut.  Col.  O.  K.  Warren,  Corps  of  Engineers. — ^This  casemated  work, 
commenced  in  1857,  commands  the  entrance  of  the  harbor  of  New  Bed- 
ford. 

Plans  for  new  earthen  batteries  for  modem  heavy  guns  have  been  com- 
pleted by  the  Board  of  Engineers  for  Fortifications,  and  work  can  be 
begun  as  soon  as  money  is  appropriated. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  bevond  it>s  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $30,000  00 

DEFENSES  OF  NAEBAGANSETT  BAY. 

Fort  Adams,  Ketcport  Harbor,  Rhode  Island,  in  charge  of  Lieut.  Col. 
O.  K.  Warren,  Corps  of  Engineers. — ^This  large  and  important  work, 
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commenced  in  1824,  defends  the  harbor  and  city  of  Newi)ort,  and  com- 
mands the  principal  passage  to  Narragausett  Bay,  one  of  the  best  road- 
steads on  the  coast 

The  preparatory  work  for  the  construction  of  the  new  exterior  earthen 
battery  for  modem  ordnance  (such  a^  opening  roads,  draining  the 
grounds,  &c.)  having  been  all  completed,  rapid  progress  can  be  made  in 
construction  when  the  necessary  funds  are  appropriated.  This  impor- 
tant battery  at  the  end  of  the  fiscal  year  1876-'76  had  but  recently  been 
commenced,  in  accordance  with  plans  approved  by  the  Secretary  of 
War,  and  no  work  has  been  done  since  that  year  for  want  of  appropria- 
tions. Many  repairs  are  needed  to  the  main  work  and  to  the  perma- 
nent wharf. 

Ko  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrins  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $30,000^00 

Defenses  of  Dutch  Island^  western  entrance  to  Narragansett  Bay^  Rhode 
Inland^  in  charge  of  Lieut  Col.  G.  K.  Warren^  Corps  of  Engineers. — ^These 
earthworks,  commenced  in  1863,  command  the  western  passages  to 
Narragansett  Bay. 

The  appropriation  asked  is  for  continuing  the  construction  of  barbette 
earthen  batteries  for  modern  ordnance,  in  accordance  with  plans  ap- 
proved by  the  Secretary  of  War. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  lar  as  was  i>os8ible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  carrent 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40,000  00 

DEFENSES  OF  NEW  LONDON  HAEBOR  AND  NAVY- YARD. 

Fort  Trumbull^  New  Londan  Harbor,  Connecticut,  in  charge  of  Maj.  J. 
W.  Barlow,  Corps  of  Engineers. — ^This  fort,  commenced  in  1838,  is  situ- 
ated upon  the  west  bank  of  the  Thames  Eiver,  about  two  miles  above 
its  monthf  and  commands  the  channel  entrance  and  crosses  its  fire  with 
that  of  battery  Griswold,  upon  the  opposite  bank. 

It  is  a  casemated  work,  built  of  granite,  with  brick  arches,  and  there 
are  two  exterior  batteries,  one  at  the  southwest  of  the  fort  and  one  at 
the  northeast — a  new  battery. 

The  fort  was  probably  originally  sufficient  for  the  objects  in  view,  but 
is  now  inadequate  to  protect  the  city  of  New  London  from  capture,  and 
the  occupancy  of  the  harbor  by  a  hostile  fleet.  It  is  situated  upon  an 
interior  line,  which,  though  important,  should  not  be  solely  relied  upon. 
This  line  should  be  auxiliary  to  an  exterior  one  established  at  the  mouth 
of  the  river,  two  miles  below,  where  excellent  sites  for  works  suitable  for 
a  thorough  protection  of  the  harbor  ought  to  be  secured  without  delay. 

The  importance  of  this  harbor  in  case  of  a  foreign  war  cannot  be  over- 
egtimated.  It  is  readily  accessible  to  all  classes  of  vessels,  and  its  pos- 
session by  an  enemy  would  secure  to  him  the  control  of  Long  Island 
Sound  and  the  cities  upon  its  borders.  In  the  present  state  of  its  de- 
fenses the  capture  of  the  harbor  would  be  an  easy  matter,  and  its  recov- 
ery attended  with  enormous  cost. 
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With  a  small  sum  allotted  from  the  general  appropriation  for  preser- 
vation and  repair  of  fortifications,  the  twelve  recess  and  embrasure 
arches,  which  were  of  brick  and  much  deteriorated,  have  been  taken 
out  and  replaced  by  hSton  dgglomeri.  The  parapet  of  the  main  work 
and  place  of  arms  has  been  repaired  by  adding  to  the  breast-high  wall 
a  course  of  6  by  6  inches  granite,  the  interior  slope  of  earth  being  con- 
nected at  the  back  of  this  course,  so  as  to  give  sufficient  soil  for  the 
support  of  the  grass.  The  roads  have  been  improved  by  the  addition 
of  oyster-shells,  and  the  gutters  relaid  where  necessary.  The  portcullis 
has  been  put  in  working  order  without  the  necessity  of  removing  the 
shafts.  The  machinery  can  now  be  kept  in  good  condition  by  ordinary 
attention  on  the  part  of  the  garrison. 

The  recommendation  of  last  year  is  renewed,  that  an  appropriation  of 
$40,000  be  made  for  the  next  fiscal  year,  to  be  applied  to  building  the 
south  exterior  battery  in  accordance  with  approved  plans. 

No  appropriation  haviug  been  made,  no  work  was^done  at  this  fortifica- 
tion doriiiK  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possii>le  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40, 000  00 

Fort  Gristcoldj  Kevo  London  Harbor^  Connecticut^  in  charge  o/Maj.  J,  W* 
BarloWy  Corps  of  Ungineers. — ^This  barbette  earthen  work,  commenced  in 
1840,  is  auxiliary  to  Fort  Trumbull  in  the  defense  of  New  London  Har- 
bor. It  occupies  an  important  site  upon  the  east  bank  of  the  Thames 
Eiver,  nearly  opposite  the  city  of  New  London.  Its  guns  command  the 
channel  from  Delow  the  mouth  of  the  river  to  Winthrop's  Point,  above 
New  London,  and,  with  the  batteries  of  Fort  Trumbull,  give  a  cross-fire 
upon  the  entire  harbor.  Plans  for  the  modification  of  this  earthwork, 
to  enable  it  to  mount  the  heaviest  modem  guns,  were  prepared  by  the 
Board  of  Engineers  for  Fortifications  and  approved  by  the  Secretary  of 
War  in  1874,  but  for  want  of  appropriations  the  work  of  construction 
has  not  commenced. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica^ 
tion  dnriuff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 

•  repair,  &»  far  as  was  possible  witn  the  general  appropriation  made  for 
this  puq>08e,  and  no  other  work  is  contemplated  during  the  current 
fiscal  jear  for  the  same  reason. 

Appropnation  asked  for  next  fiscal  year $25,000  00 

DEFENSES  OP  NEW  HAVEN. 

• 

Fort  Hale,  New  Haven  Harbor,  Connecticut,  in  charge  of  Maj  J.  W,  Bar 
low,  Corps  of  Engineers. — This  work,  on  the  east  side  of  the  harbor,  com- 
mands the  channel  of  entrance  ana  is  the  only  defense  of  the  city  of 
New  Haven  against  a  naval  attack. 

The  fort  is  a  temporary  structure,  built  about  the  close  of  tlie  late  war, 
and  is  much  deteriorated.  The  site  is  an  important  one,  and  should  be 
occui)ied  by  a  permanent  fort.  Fortifications  exterior  to  this  should 
also  be  built  near  the  old  lighthouse,  to  prevent  the  anchoring  of  an 
enemy's  fleet  at  the  mouth  of  the  harbor,  whence  he  would  be  able  to 
bombard  the  city.  The  wealth  and  commercial  importance  of  New 
Haven  would  seem  to  warrant  a  marked  improvement  in  the  character 
of  its  defenses,  involving  a  system  of  permanent  works  adequate  to  its 
thorough  i)rotection  in  case  of  a  foreign  war. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 
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Fori  Schuyler  J  Edst  River,  New  York,  m  charge  of  Lieut  Col.  S.  L. 
Ahbotj  Corps  of  Engineers. — ^This  is  an  important  work  for  the  defense 
of  the  entrance  to  the  harbor  of  New  York  City  throngh  the  East  Eiver. 
It  was  commenced  in  1833. 

Owing  to  the  want  of  funds,  nothing  more  than  the  ordinary  care  of 
the  property  has  been  possible  during  the  past  year. 

The  condition  of  the  several  batteries,  &c.,  remains  the  same  as  stated 
in  the  annnal  report  of  last  year,  since  which  time  no  change  has  occurred, 
except  the  gradual  deterioration  consequent  upon  exposing  nnfinished 
work  to  the  action  of  the  weather.  The  completion  of  the  barbette  tier 
of  the  main  work  is  greatly  to  be  desired  to  check  this  progress  and  to 
pnt  the  fort  into  a  condition  to  receive  its  new  armament  promptly  in 
case  of  war.  The  completion  of  the  parados  of  the  10-gun  earthen  bat- 
teiy — ^a  work  requiring  time — ^for  a  like  reason  should  not  be  delayed. 

The  necessity  of  immediately  resuming  ti  ork  at  this  place  is  suffi- 
ciently set  forth  in  the  remarks  upon  the  fort  on  Willets  Point,  which 
co-operates  with  Fort  Schuyler  in  the  defense  of  the  Bast  Eiver  entrance 
of  Xew  York  Harbor. 

The  sum  asked  ($150,000)  is  urgently  needed  to  complete  the  exten- 
sion of  the  barbette  tier  of  the  main  work  and  other  modifications  de- 
signed to  give  room  for  a  modern  armament ;  to  repair  the  sea-wall,  and 
to  continue  the  parados  of  the  10-gun  earthen  battery  as  far  as  the  funds 
will  permit. 

Time  is  essential  to  this  work,  and  if  left  until  the  breaking  out  of  war 
the  position  could  not  be  properly  defended. 

Xo  appropriatioD  faaving  been  made,  no  work  was  done  at  this  fortifica- 
liou  during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  Jar  as  was  possible  with  the  general  appropriation  made  for 
this  nurpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $150,000  00 

Fort  at  Willets  Point,  eastern  entrance  to  Nets  York  Harbor,  in  charge 
of  Lieut,  Col.  H.  L.  Abbot,  Corps  of  Engineers. — ^This  fort,  which  was 
commenced  in  1863,  is  designed,  together  with  Fort  Schuyler,  to  close 
the  harbor  of  New  York  City  against  approach  from  Long  Island  Sound. 
In  former  years  the  natural  obstructions  at  Hell  Gate,  the  location  of  the 
navy.yanl  and  of  the  great  commercial  interests  near  the  southern  end 
of  Manhattan  Inland,  and  the  limited  range  of  artillery,  all  combined  to 
make  this  channel  of  much  less  im])ortance  to  the  defense  than  that 
through  the  Narrows ;  and  the  armament  and  emplacements  were  ac- 
cordingly planned  on  a  smaller  scale.  The  modern  increase  in  range 
and  power  of  artillery,  the  growth  of  the  city  toward  the  north,  and  the 
improvements  at  the  Hell  Gate  channel,  have  thus  done  relatively  more 
to  ancover  New  York  City  on  this  side  than  on  the  other ;  and  prompt 
attention  is  now  demanded  to  prepare  for  even  a  respectable  defense 
against  any  fleet  likely  to  be  used  in  attacking  the  city. 

In  the  present  state  of  the  defenses  the  torpedo  lines  could  not  be 
properly  protected,  nor  could  the  works  needful  for  the  purpose  be  con- 
structed in  haste.  The  site  is  contracted,  and  the  concrete  needful  for 
gun  platforms  cannot  be  subjected  to  heavy  shocks  when  newly  laid.  It 
requires  time  to  harden,  and  it  cannot  be  laid  in  freezing  weather.  Time 
is  absolutely  essential  to  proper  preparation.  It  will  be  a  fatal  mistake 
to  suppose  either  that  the  work  can  be  done  promptly  at  the  beginning 
of  a  war  or  that  the  channel  can  be  effectively  closed  by  torpedoes  in 
the  present  state  of  the  forts. 
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Fortunately,  much  work  has  already  been  done  upon  the  new  earth- 
works planned  since  the  war,  and  a  moderate  sum  would  add  greatly  to 
their  present  value.  The  principal  part  of  the  grading  and  ^Hiding  is 
done,  and  all  but  three  of  the  traverse  magazines  are  serviceable. 

The  stone  fort,  being  in  an  unfinished  condition,  is  gradually  deteriora- 
ting from  the  exposure  to  the  weather ;  and  it  is  very  desirable  that  the 
second  tier  arches  should  be  turned  and  asphalted  to  protect  the  case- 
mates, which,  in  an  emergency,  would  be  of  much  value  to  the  defense. 
This  is  doubly  important  since  the  armament  has  been  placed  in  posi- 
tion and  requires  to  be  kept  covered  with  paulius,  on  account  of  the 
leakage  upon  them. 

Nothing  but  the  simple  care  of  the  works  has  been  possible  during 
the  past  year.  The  funds  have  been  onlv  sufficient  for  absolutely  nec- 
essary repairs,  which  have  included  the  extensive  earthen  slopes,  the 
sea-wall,  the  engineer  wharf,  temporary  buildings,  tools  and  implements, 
and  the  steam  engine  and  boilers. 

An  appropriation  is  desired  to  complete  the  parapet  of  the  middle 
(earthen)  battery,  to  construct  three  service  magazines,  and  to  prepare 
platforms  for  twenty  guns. 

No  appropriation  having  been  macle,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and   • 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  dnring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $80,000  00 

Defenses  of  Oovernor^s  Island^  New  York  Harbor^  in  charge  of  Vol. 
Henry  W.  Benham^  Corps  of  Engineers. — These  works  are  Fort  Columbus, 
Castle  Williams,  South  Battery,  and  JS'ew  Barbette  Battery.  They, 
with  Fort  Wood,  on  the  opposite  side  of  the  channel,  defend  the  en- 
trances to  the  East  Eiver  and  the  Hudson  Kiver.  The  fortifications  on 
Governor's  Island  werexjommenced  in  1831. 

The  exterior  heavy  earthen  batteries  are  as  yet  unfinished,  and  a  new 
sea-wall  on  the  shore,  in  rear  of  the  oflftcers'  quarters,  is  very  greatly 
needed. 

During  the  last  fiscal  year  the  scarp-wall  of  Castle  Williams  has  been 
color- washed  by  the  garrison  with  the  material  furnished  by  the  Engi- 
neer Department  in  December,  1879 ;  and  the  asphalted  felting  with 
which  the  terreplein  of  this  castle  was  covered  in  the  latter  part  of  the 
same  year  has,  no  doubt,  answered  the  purpose  intended,  as  no  com- 
plaints about  leakages  there  have  reached  me  thus  far. 

In  the  annual  report  for  the  year  1877,  estimates  were  made  for  an  ex- 
tension of  the  sea-wall  on  the  west  side  of  the  island,  and  for  surfatoe- 
drains  in  the  moat  of  Fort  Columbus.  The  recommendations  then  made 
are  repeated.  The  shore-line  along  the  southeast  part  of  the  island, 
back  of  the  range  of  officers'  quarters,  between  the  South  Battery  ana 
the  main  wharves,  is  without  protection,  and  is  irregularly  broken  down 
by  the  wash  of  the  waves  in  storms,  while  in  front,  or  outward  from  the 
shore,  a  shoal  extends,  bare  at  low-water,  to  the  distance  of  100  feet  to 
200  feet,  which,  from  its  position  in  the  eddy  between  the  Buttennilk 
Channel  and  the  Hudson  Kiver,  receives  the  drift  and  carrion  offal  of 
the  river,  making  it  very  offensive  and  injurious  to  the  health  of  the 
garrison  on  the  island. 

The.  best  remedy  for  this,  and  a  necessity,  is  considered  to  be  a  sea- 
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wall  of  rounded  or  convex  line  of  short  faces,  running  out  upon  this 
shoal,  which,  without  indentations,  would  give  a  regular  current  and 
direction  to  the  water,  thus  tending  to  carry  off  all  such  offensive  and 
ddeterious  matter,  while  the  space  in  rear,  filled  up,  as  it  might  be 
without  great  cost,  in  part  perhaps  by  the  garrison,  would  add  some 
acres  to  the  area  of  the  island,  where  every  yard  of  land  is  so  valuable. 
The  construction  of  this  wall  is  strongly  urged  by  Gen.  W.  S.  Hancock, 
commanding  Military  Division  of  the  Atlantic;  the  Engineer  oflftcer  in 
charge  of  the  construction  and  repairs  of  the  defenses,  and  by  the  med- 
ical authorities  of  the  island. 

The  length  of  wall  required  would  be  about  1,800  running  feet,  and, 
if  of  8  feet  height,  with  stone  facing  and  concrete  backing  and  founda- 
tion, would  cost,  as  near  as  can  be  estimated,  about  $20  per  running 
foot,  or  $36,000.  Adding  for  the  wall  on  the  west  shore,  the  cost  will  be 
about  $40,000. 

The  appropriation  asked  is  for  the  foreging  objects,  and  for  contin- 
uing the  construction  of  the  exterior  earthen  battery  for  heavy  ord- 
nance designed  by  the  Board  of  Engineers  for  Fortifications  for  this 
important  site,  and  approved  by  the  Secretary  of  War. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possiole  Avith  the  general  appropriation  made  for 
this  purpose,  and  no  olJ^er  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year t75, 000  00 

(See  Appendix  No.  1.) 

Fort  Wood^  Bedlams  Inland^  New  Yorh  Harbor j  in  charge  of  Col.  Henry 
W.  Benhamj  Carps  of  Engineers. — ^This  work,  commenced  in  1841,  forms 
one  of  the  inner  line  of  defenses  for  New  York  Harbor,  and  with  those 
on  Governor's  Island  is  designed  to  close  the  entrances  to  the  East 
Eiver  and  the  Hudson  Eiver,  and  to  protect  New  York,  part  of  Brook- 
lyn, and  Jersey  City  from  bombardment. 

No  operations  have  been  under  way  during  the  year.  A  heavy  mod- 
em earthem  battery  designed  .by  the  Board  of  Engineers  for  Fortifica- 
tions is  partially  buUt,  and  its  completion  would  finish  all  that  is  planned 
for  this  island. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witli  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $40,000  00* 

Fort  Hamilton  and  additional  latteries^  New  York  Harbor,  in  charge  of 
Col.  Henry  W.  Benham,  Corps  of  Engineers. — ^These  works,  commenced 
in  1824,  are  situated  at  the  I^arrows  of  New  York  Harbor,  upon  the  Long 
Island  side. 

No  regular  appropriation  having  been  made,  the  operations  have  been 
confined  to  such  repairs  as  the  limited  allotment  for  this  fort  fix)m  the 
general  appropriation  for  the  preservation  and  repair  of  fortifications 
would  allow.  The  larger  part  of  the  work  performed  was  done  with  the 
view  of  stopping  the  leakages  to  the  casemates  of  the  fort  proper,  to 
insure  drier  and  more  healthy  quarters  for  the  garrison. 

The  terreplein  of  the  channel  or  west  front,  which  leaked  to  a  great 
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extent,  caused  by  the  separation  of  the  parade  wall  from  the  arches,  and 
the,  in  many  places,  broken  brick  pavement,  has  been  supplied,  after 
the  mending  of  the  latter,  with  a  water-proof  cover  of  asphalted  lelting 
and  gravel,  a  method  of  repair  which,  considering  its  cheapness^  seems 
to  work  very  well,  and  which  may  answer  the  purpose  for  years  if  prop- 
erly taken  care  of. 

On  the  north  front  efforts  have  been  made  to  stop  the  leakages  in  the 
arches  over  casemates  2,  3,  and  4,  as  also  around  the  bases  of  all  those 
scarp- wall' chimneys  of  the  fort  which  had  not  already  been  repaired 
during  the  preceding  fiscal  year.  Eight  of  these  chimneys  were  entirely 
rebuilt. 

On  the  exterior  slope  of  the  15inch  gun  battery  a  slide  of  about  120 
feet  in  extent,  and  the  fence  on  the  foot  of  the  same,  have  been  repaired, 
ss  also  part  of  the  slope  of  entrance- way  leading  to  the  northern  maga- 
zine in  the  rear  of  this  battery. 

For  some  necessary  repairs  and  the  completion  of  earthen  batteries 
now  in  part  constructed,  in  accordance  with  plans  designed  by  the  Board 
of  Engineers  for  Fortifications,  and  approved  by  the  Secretary  of  War, 
an  appropriation  for  the  next  fiscal  year  is  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplatea  daring  the  carrent 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Mortar  Battery  at  Fort  Hamiltonj  New  York  Harbor j  in  charge  of  Ool. 
Henry  W.  Beiiham^  Corps  of  Engineers. — ^No  operations  were  carried  on 
during  the  past  fiscal  year. 

Some  little  work  yet  remains  to  be  done  on  this  battery  (which  was 
commenced  in  1871)  to  place  it  in  a  condition  to  receive  its  full  armament, 
as  projected  by  the  Board  of  Engineers  for  Fortifications.  The  cost  to 
finish  this  battery,  amounting  to  about  $1,100,  is  included  in  the  estimate 
for  Fort  Hamilton  and  additional  batteries. 

No  separate  appropriation  is  asked  for  this  work. 

Fort  Lafayette^  New  YorJc  Harbor. — ^This  old  work,  commenced  in  1812, 
and  situated  on  a  shoal  at  the  Narrows  entrance,  occupies  the  best  of  all 
the  positions  for  the  defense  of  New  York  Harl>or.  It  was  injured  by 
fire  in  December,  1868,  to  such  a  degree  as  to  make  it  practically  worth- 
less, unless  repaired  at  a  very  considerable  outlay ;  and  as  it  was  adapted 
to  guns  of  small  caliber  only,  it  was  not  thought  worth  while  to  restore 
it,  but  to  replace  it  by  a  construction  which  should  meet  the  demands  of 
modern  armaments. 

The  defense  of  New  York  Harbor  requires  a  new  work  on  this  shoal 
which  will  admit  of  the  mounting  of  80  to  100  ton  guns.    It  will  require 
several  years  in  building,  and  should  be  undertaken  without  delay. 
No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fecal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 
Appropriation  asked  for  next  fiscal  year |200, 000  00 

Fort  WaiJstcorthy  Staten  Island^  New  York  Harbor ^  in  charge  of  Lieut. 
Col.  Q.  A.  OillmorCy  Corps  of  Engineers. — This  fort,  commenced  in  1847, 
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is  situated  on  the  west  side  of  the  Narrows,  and  constitutes  a  part  of 
the  second  line  of  defense  of  the  southern  water  approach  to  N^w  York. 

It  is  an  inclosed  work,  built  of  granite,  containing  three  tiers  of  guns 
in  casemates,  and  one  en  barbette^  the  lower  tier  being  only  a  few  feet 
above  the  water-level. 

The  work,  in  connection  with  those  adjacent  to  it  on  either  side.  Fort 
Tompkins  and  the  two  Glacis  Batteries  on  the  hill  in  rear,  is  designed 
to  throw  a  heavy  concentrated  fire  on  vessels  approaching  or  attempt- 
ing to  pass  through  the  Narrows,  crossing  its  fire  with  that  from  Fort 
Hamilton  and  batteries  on  the  opposite  side  of  the  channel.  - 

During  the  past  year  the  10-inch  smooth-bore  guns  in  the  first  tier 
were  replaced  by  8-inch  rifles.  • 

An  appropriation  of  $9,000  is  a^ked  for  next  fiscal  year,  to  be  ex- 
pended in  clearing  the  ditch  of  the  sand  washed  in  from  the  slope  of  the 
hill  in  rear,  in  painting  the  iron-work  in  the  embrasures,  in  pointing  the 
masonry  oi  the  whole  work,  in  replacing  25  old  pintles  in  the  barbette 
gun-platform  with  new  4-inch  pintles,  and  in  covering  with  a  brick  arch 
the  reservoir  which  supplies  the  fort  with  water. 

No  appropriatioD  having  been  made,  no  work  was  done  at  thia  fortifica- 
tion dnrin^  the  last  fiscal  year  beyotid  its  protection,  preservation,  and 
repair,  as  fat  as  was  possible  with  the  general  appropriation  made  for 
this  porpoee,  and  no  other  work  is  contemplate  during  the  cnrrent 
fiscal  year  the  same  reason. 

Appropriation  asked  for  next  fiscal  year ^ $9,000  00 

Fort  on  site  of  Fort  TomfikinSj  New  York  Rarhor^  in  charge  of  Lieut. 
CoL  Q.  A.  Oillmorey  Corps  of  Engineers^ — ^This  work,  commenced  in  1858, 
with  the  earthen  Glacis  Gun  Battery  on  its  left,  and  the  Glacis  Mortar 
Battery  on  its  right,  crowns  the  hill  in  rear  of  Fort  Wadsworth  and  the 
earthen  batteries  known  as  North  Cliflf  Battery,  South  Cliff  Battery, 
Battery  Hudson,  and  the  South  Mortar  Battery. 

It  is  an  inclosed  pentagonal  work,  having  on  its  four  land  faces  two 
tiers  of  casemate  quarters,  a  deep,  dry  ditch,  and  a  heavy  battery  to 
resist  a  land  attack,  aiid  on  its  channel  front  seventeen  large  casemates 
for  storage  and  other  x>urposes.  It  mounts  its  channel-bearing  guns  en 
barbette.  It  is  intended  to  supply  quarters  for  the  garrison  and  act  as  a 
keep  for  all  the  defensive  works  occupying  this  position.  Properly 
arm^,  this  work  will  be  able  to  throw  a  heavy  fire  from  a  commanding 
position  upon  vessels  attempting  to  pass  through  the  Narrows. 

The  four  land  faces  were,  for  all  defensive  purposes,  finished  in  1865. 
In  December,  1869,  a  plan  giving  such  increased  dipth  to  the  casemates 
that  heavy  rifled  guns  could  be  mounted  over  them  en  barbette  was 
adopted  and  carried  into  execution. 

Since  1876  the  work  has  been  in  readiness  to  receive,  on  temporary 
platforms,  all  the  heavy  guns  intended  for  channel  defense.  With  funds 
supplied  in  part  from  other  sources,  the  floors  of  three  large  casemates 
on  tiie  channel  front  were  raised  to  the  proper  height,  and  the  casemates 
in  other  respects  were  prepared  for  the  storage  of  torpedo  cases. 

The  estimates  for  the  completion  of  Fort  Tompkins  comprise  10  per- 
manent gun-platforms  in  place  of  the  present  wooden  ones,  4  bonnets  on 
the  traverses  for  the  better  protection  of  guns  and  gunners,  and  flnishiug 
off  26  casemates  for  quarters,  and  11  large  casemates  on  the  channel 
front  for  storage  purposes.    The  appropriations  for  the  Glacis  Battery 
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and  the  North  Cliflf  and  South  Cliff  Batteries  are  included  in  that  for 
Fort  Tompkins. 

No  appropriation  liaviug  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |75,000  00 

Glacis  Oun  Battery  {north  of  fort  on  site  of  Fort  Tomplcins)^  Staten  Island^ 
New  Fork  ffarbor^  in  charge  of  Lieut.  Col.  Q.  A.  Gillmore^  Corps  of  Engi- 
neers.— This  earthen  barbette  battery,  built  in  1872,  is  designed  to  sup- 
plement ^e  barbette  fire  of  Fort  Tompkins.  It  has  been  in  readiness 
to  receive  its  armament  on  temporary  platforms  for  the  last  six  years, 
and  may  be  reported  as  finished,  although  some  little  work  remains  to 
be  done  to  the  magazine  doors  and  lamp  closets.  It  is  provided  with  tim- 
ber gun-platforms  and  ample  magazine  room. 

The  cost  of  substituting  stone  for  the  timber  gun  platforms^  and  rais- 
ing them  breast  high,  in  all  amounting  to  $8,250,  is  included  m  the  esti- 
mate for  fort  on  site  of  Fort  Tompluns.  No  separate  appropriation 
asked  for  this  work. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fisical  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

OhuAs  Mortar  Battery  {south  of  fort  on  site  of  Fort  Tompkins)^  Staten 
Island^  New  York  Harbor^  in  charge  of  Lieut.  Col.  Q.  A.  Oillmorej  Corps 
of  Engineers. — ^This  battery,  built  in  1872  and  1873,  is  intended  to  throw 
a  powerful  vertical  fire  upon  vessels  approaching  or  attempting  to  pass 
through  the  Narrows.  It  is  provided  with  ample  storage  and  service 
magazine  room,  and  is  ready  for  service,  although  a  little  work  yet  re- 
mains to  be  done  to  the  magazine  lamp  closets,  and  the  principal  maga- 
zine requires  to  be  lined  with  wood. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplate  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gene- 
ral head  of  sea-coast  mortar  batteries. 

Battery  Hudson^  Sttten  Island.  New  York  Harbor j  in  charge  of  Lieut. 
Col.  Q.  A.  Oillmorej\)orm  of  Engineers. — This  work,  built  in  1841  to 
1843,  and  the  North  Cliff  and  South  Cliff  Batteries  occupy  the  slope 
of  the  hill  between  the  fort  on  site  of  Fort  Tompkins  and  the  water,  and 
are  able  to  bring  a  powerfid  direct  fire  upon  the  channel  leading  up  to 
and  through  the  Narrows. 

For  want  of  funds  no  work  except  that  of  preservation  and  repair 
has  been  done  since  the  close  of  the  fiscal  year  ending  June  30, 1876. 
One  of  the  new  platforms  was  constructed  for  King's  depressing  car- 
riage and  a  15-inch  smooth-bore  gun  mounted  thereon. 

The  work  necessary  for  the  completion  of  this  battery  comprises  12 
new  permanent  gun-platforms  in  place  of  old  ones,  the  construction  of 
a  new  breast-height  wall  in  front  of  some  of  the  platforms,  and  raising 
the  wall  to  a  higher  level  in  front  of  others,  the  construction  of  bon- 
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nets  on  the  traverses,  and  the  placing  of  a  wooden  lining  in  one  of  the 
principal  magazines. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  hist  fiBcal  year  bevond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  cnrrent 
tiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $20,000  00 

South  Mortar  Battery  {in  rear  of  Battery  Hudson  Eo^tensUm)^  Staten 
hlandy  New  York  Harbor^  in  charge  of  Lieut  CoL  Q,  A.  Oillmorey  Corps 
of  Engineers. — ^This  battery,  commenced  in  1872,  is  situated  south  of 
Fort  Tompkins  and  directly  in  rear  of  Battery  Hudson  Extehsion.  It 
is  designed  to  throw  a  heavy  vertical  fire  upon  vessels  approaching  the 
Narrows  firom  the  lower  bay.  Since  1873  no  appropriation  has  been 
made  for  it.  The  work  necessary  for  its  completion  consists  in  construct- 
ing and  laying  eight  timber  mortar  platforms,  and  in  fitting  up  the  inner 
magazines  with  doors  and  lamp  closets.  Estimated  cost  of  completing 
the  work,  $9,000. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fi^al  year  bevond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witn  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  dnring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gen- 
eral head  of  sea-coast  mortar  batteries. 

North  Cliff  Battery  J  Staten  Island^  New  York  Harbor^  in  charge  of  Lieut, 
Col.  Q.  A.  Oillmorey  Corps  of  Engineers. — ^This  earthen  gun  battery,  which 
was  commenced  in  1862,  is  located  north  of  Fort  Wadsworth,  on  the 
slope  of  the  hill  between  Fort  Tompkins  and  the  water.  It  is  designed 
to  throw  a  direct  fire  upon  vessels  attempting  to  pass  through  the 
Narrows.  It  was  intended  for  an  armament  of  15-inch  smooth-bore 
guns  or  corresponding  rifles,  and  was  provided  with  two  storage  maga- 
zines, one  large  bombproor  shelter,  and  five  traverses  between  guns, 
two  of  them  containing  service  magazines.  Under  a  modification  ap- 
proved December  8, 1869,  the  bomb-proof  shelter  was  suppressed  and 
some  traverses  and  service  magazines  between  the  guns  were  added, 
the  number  of  guns  being  necessarily  reduced  thereby. 

The  15inch  gun  which  occupied  platform  No.  1  was  dismounted  and 
sent  away. 

The  cost  of  finishing  this  battery^  by  substituting  six  stone  gun-plat- 
forms for  those  of  timber,  constructing  six  breast-height  walls,  two  bon- 
nets on  the  traverses,  lining  the  two  principal  magazines  with  wood, 
thickening  the  parapet,  and  constructing  a  rough  sea-wall  at  the  foot  of 
the  exterior  slope,  amounting  in  the  aggregate  to  $35,000,  is  included 
in  the  estimate  for  fort  on  site  of  Fort  Tompkins. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  vear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

South  Cliff  Battery.  Staten  Island^  New  York  Harhor^  in  charge  of  Lieut. 
Col.  Q.  A  Gillmorey  Corps  of  Engineers. — ^This  earthen  gun  battery,  occu- 
pying the  slope  of  the  hill  between  Fort  Tompkins  and  the  water  directly 
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south  of  Fort  Wadsworth,  was  built  in  1858  to  1861  for  15-inch  guns  or 
corresponding  rifles,  and  was  provided  with  two  storage  and  two  service 
magazines.  In  December,  1869,  modifications  were  oniered,  adding  four 
new  traverses,  including  two  traverse  magazines,  by  which  the  number 
of  guns  was  necessarily  reduced. 

All  the  gun-platforms  required  by  the  new  plan  are  in  serviceable  con- 
dition, although  only  two  of  them  are  supplied  with  a  6-inch  pintle.  All 
the  other  pintles  are  5  inches  in  diameter.  Much  work  remains  to  be 
done  on  the  magazines  and  traverses. 

The  cost  of  finishing  the  battery,  comprising  the  completion  of  four 
traverses,  the  construction  of  one  new  traverse  magazine,  adding  to  the 
thickness  of  the  parapet,  building  a  rough  sea-wall  at  the  foot  of  the 
exterior  slope,  lining  the  two  principal  magazines,  and  putting  in  new 
6-inch  pintles,  amounting  in  the  aggregate  to  $37,000,  is  included  in  the 
estimate  for  fort  on  site  of  Fort  Tompkins. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Fort  at  Sandy  Hookj  New  Jersey^  in  charge  of  Col,  Henry  W.  Benhaniy 
Corps  of  Engineers. — This  casemated  work,  commenced  in  1857,  com- 
mands the  southern  approaches  by  sea  to  the  harbor  and  city  of  New 
York,  and  is  also  designed  to  prevent  the  occupation  of  the  Lower  New 
York  Bay  as  an  anchorage  by  an  enemy's  fleet. 

No  operations  have  been  carried  on  for  several  years  past,  and  the 
work  remains  in  essentially  the  same  condition  as  at  the  date  of  last 
annual  report. 

Owing  to  the  want  of  a  regular  appropriation  for  this  work,  there  have 
been  no  active  operations  during  die  past  fiscal  year.  The  sums  al- 
lotted from  the  amount  appropriated  for  the  general  preservation  and 
repair  of  fortifications  have  been  expended  in  the  care  and  oversight  of 
the  military  reservation  and  the  public  property  stored  here,  with  such 
repairs  to  storehouses  and  other  engineer  buildings  as  were  found  to  be 
necessary  for  their  safety,  and  preservation;  a  small  amount  being  also 
used  in  tiie  repairing  of  the  broken  ends,  and  the  refilling  of  that  part 
of  the  sand-box  bulkhead  still  remaining  in  position. 

The  condition  of  the  fort  itself  is  essentially  the  same  as  for  several 
years  past;  and  as  to  the  works  of  protection  to  the  shore  east  of  the 
fort,  I  would  state  that  about  500  feet  of  the  sand-box  bulkhead,  con- 
structed in  the  earlier  part  of  the  year  1878,  still  remains  standing  in 
a  comparatively  good  condition,  commenciug  opposite  the  southeast 
bastion  at  a  point  150  feet  south  of  the  shoulder  angle,  and  ninning 
thence  southeast  to  within  100  feet  of  the  canj^lboat  jetty  No.  1 ;  the 
land  end  of  which  latter  being  about  650  feet  east  from  the  salient  of 
the  southeast  bastion.  The  concrete  jetties  bmlt  on  this  shore  in  former 
years  are,  with  the  exception  of  the  canal -boat  jettj^  mentioned,  so  much 
reduced  by  the  incessant  wash  of  the  sea  as  to  render  them  i)racti(;ally 
useless ;  and  nothing  now  remains  of  the  two  brush  jetties  Nos.  t^  and 
8,  to  the  north  of  the  concrete  jetties. 

But  stiU  the  changes  on  this  beach  do  not  indicate  any  great  varia- 
tions from  a  ceitain  approximately  stable  bank,  or  high- water  line,  as 
the  surveys  for  many  years  past  seem  to  show,  the  sand  washe<l  awiiy 
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at  one  time  being  generally  replaced  at  another  in  early  succeeding 
stomis.  ' 

This  work  is  the  most  advanced  of  all  the  defenses  of  the  southern 
approaches  by  sea  to  the  harbor  and  city  of  New  York.  The  channel 
of  entrance  opposite  the  Hook  is  more  than  a  mile  wide,  and  of  depth 
sufficient  for  the  largest  and  most  powerful  armored  vessels  yet  built 
or  design^.  The  occupation  by  an  enemy's  fleet  of  the  capacious  bay 
just  within  the  Hook  would  prevent  all  egress  from  the  harbor  south- 
ward to  the  sea,  and  effectually  seal  up  the  main  outlet  from  the  city. 
The  modification  and  completion  of  this  important  work  for  the  recep- 
tion of  the  heaviest  modem  rifled  guns,  protected  by  impenetrable  iron 
armor,  and  the  protection  of  the  site  against  encroachments  by  the  sea, 
are  of  vefy  great  importance,  and  an  appropriation  therefor  is  urgently 
recommend^. 

No  ^>propriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dorinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  ^ear  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $150,000  00 

DEFENSES  OF  PHILADELPHIA,  AND  LEAGUE  ISLAND  NAVY- YARD. 

Fort  Mifflifij  Delaware  River ^  Pennsylvania^  in  charge  of  CoL  J.  N.  Ma- 
eomhj  Corps' of  Engineers. — ^This  fort,  built  in  1779,  is  situated  on  the 
right  bank  of  the  Delaware  Kiver,  below  its  confluence  with  the  Schuyl- 
kfil.  It  guards  the  approaches  to  the  port  of  Philadelphia  and  the 
League  Island  navy-yard,  and  is  the  only  work  of  the  projected  line  of 
interior  works  for  the  deiense  of  the  Delaware  yet  built  or  commenced. 

The  site  of  the  fort  is  diked  to  protect  it  from  overflow  at  high-water 
The  Back  Channel  was  formerly  navigable  for  vessels  drawing  16  feet, 
and  was  occupied  by  British  war- vessels  in  the  capture  of  Fort  Mifflin 
in  1777,  but  is  now  a  drain  only.  The  main  ship-channel,  with  a  prac- 
ticable low- water  depth  of  29  feet,  passes  within  700  yards  of  the  fort, 
jmd  the  improvement  of  the  Delaware  navigation  now  in  progress  per- 
mits the  passage  of  ships  drawing  27  feet. 

In  its  present  condition  it  is  incapable  of  effective  operations  against 
modem  ordnance  and  ships  of  war.  It  will  be  necessary  to  make  exten- 
sive alterations  in  the  main  work,  and  to  supplement  these  with  heavy 
earthen  batteries  above  and  below. 

Under  the  approved  plans  of  the  Board  of  Engineers  for  Fortifica- 
tions, the  preparation  of  exterior  earthen  works  to  receive  heavy  guns 
was  commenced,  but  since  1875  no  appropriations  have  l^een  made,  and 
the  work  is  in  the  incomplete  condition  which  was  reported  last  year. 

Operations  during  the  last  fiscal  year  have  been  conflGned  to  the  gen- 
eral care  and  preservation  of  the  work,  viz,  cleaning  the  moat ;  making 
needed  repairs  at  interior  end  of  main  sluice ;  to  breast-height  wall  in 
main  works  and  demilune,  and  constructing  temporary  covering  of  lum- 
ber to  12  gun-platforms. 

Should  appropriations  be  made  for  1882-'83,  the  plans  already  prepared 
woald  be  pursued  in  the  following  work: 

Constructing  torpedo  casemate-gallery  j  completing  exterior  ear  hen 
battery;  constructing  earthen  battery  on  north  face  of  demilune;  con- 
3  B 
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structing  an  earthen  battery  on  south  face,  with  two  traverses ;  com- 
mencing storage  magazine  for  exterior  earthen  battery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reaiton. 

Appropriation  asked  for  next  fiscal  year $90, 000  00 

Mortar  Battery  at  Fort  Mifflin,  Pennsylvania,  in  charge  of  Col.  J.  JT. 
Macombj  Corps  of  Engineers. — The  site  of  this  battery  is  on  the  reclaimed 
land  west  of  the  main  work  and  north  of  the  unfinished  gun-battery. 
Operations  for  its  construction  commenced  in  1871  and  continued  till 
near  the  close  of  the  fiscal  year  ending  June  30, 1874,  since  ^^ich  time 
work  has  remained  suspended  for  want  of  funds.  ' 

This  battery,  the  plans  of  which  were  prepared  by  the  Board  of  En- 
gineers for  Fortifications,  remains  in  an  unfinished  condition,  and  is 
suffering  from  exposure. 

No  appropriation  having  heeu  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  under  the  gen- 
eral head  of  sea-coast  mortar-batteries. 

Site  for  cMmses  at  Red  Bank,  New  Jersey,  in  charge  of  Col.  J.  N.  Macomb  j 
Corps  of  Engineers. — This  site,  covering  about  100  acres  on  the  New 
Jersey  bank  of  the  Delaware,  nearly  opposite  Fort  Mifflin,  was  pur- 
chased in  1872  with  the  intention  of  constructing  thereon  an  eardieu 
barbette  work,  which,  in  conjunction  with  the  works  at  Fort  Mifflin, 
should  constitute  the  inner  line  of  defense  for  Delaware  River.  Ee<l 
Bank  was  the  site  of  a  Revolutionary  work  named  Fort  Mercer,  which 
successfully  resisted  an  attack  by  1,200  Hessians  under  Count  Donop 
on  the  21st  of  October,  1777. 

No  appropriation  has  been  made  for  this  work.  The  site  is  an  impor- 
tant one,  on  a  bluff  commanding  the  channel  at  short  range.  Its  occu- 
pation by  a  suitable  armament  is  indispensable  to  any  attempt  to  defend 
the  port  of  Philadelphia. 

The  property  remains  in  charge  of  a  keeper,  and  some  necessary 
repairs  to  the  dike  protecting  the  lower  portion  bordering  Woodbury 
Creek  were  made  duiing  the  last  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1662. 
No  appropriation  asked  for  next  fiscal  year. 

Fort  Delaware,  Delaware  River,  Delatcare,  in  charge  of  Col.  J.  N. 
Macomb,  Corps  of  Fngineers.—^ort  Delaware,  on  Pea  Patch  Island, 
about  42  miles  below  Philadelphia,  constitutes,  with  the  batteries  on  the 
New  Jersey  and  Delaware  shores,  the  outer  line  of  defenses  for  the  Del- 
aware Kiver.  The  main  ship-channel  passes  to  the  eastward,  its  fur- 
ther 24-foot  curve  being  within  1,000  yards  of  the  fort. 

The  work  of  modifying  this  casern  a  ted  fort  (the  masonry  of  which 
was  commenced  in  1852)  to  adapt  it  to  the  greater  size  and  power  of 
modern  ordnance  has  remained  suspended  since  1876  for  want  of  appro- 
priations, and  the  fort  and  island  are  substantially  as  reported  last  year. 

Pea  Patch  Island  is  only  protected  against  the^river  by  dikes  which 


Digitized  by 


Google 


EEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY.           35 
DEFENSES    OF    PHILADELPHIA,    AND   LEAGUE    ISLAND    NAVY- YARD 

Continued. 

the  8tonn  of  October,  1878,  proved  to  be  inadequate.  They  should  be 
raised  at  least  2  feet  and  proportionably  strengthened. 

During  the  past  year  the  wooden  wharf  on  the  eastern  side  of  the 
island  has  been  thoroughly  repaired;  the  deposit  of  mud  in  the  moat 
has  been  nearly  cleaned  out,  and  some  repairs  have  been  made  to  the 
temporary'  buildings  and  to  the  boats. 

The  breast>height  wall  of  the  barbette,  the  retaining  walls  of  the 
magazine  traverses,  the  parade  walls,  the  barracks  and  officers^  quarters, 
the  southern  wharf,  and  the  temporary  buildings  outside  the  fort,  all 
Deed  extensive  repairs.  The  stone  wharf  on  the  eastern  side  remains 
unfinished.  To  restore  the  healthfulness  of  the  island,  the  cleaning  of 
the  moat  and  ditches  should  be  completed,  and  the  decaying  material, 
scattered  over  its  surface  by  the  inundation  of  1878,  should  be  thor- 
oughly cleared  up.  The  dikes  are  in  good  condition,  but  their  height 
is,  as  before  stated,  insufficient  for  full  protection. 

Fort  Delaware  was  designed  to  be,  and  is,  the  main  defense  of  the 
Delaware  River,  but  it  is  not  in  a  condition  to  cope  with  modern  ships 
of  war.  Extensive  modifications  are  imperatively  necessary,  and  an 
^propriation  therefor  is  urgently  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and . 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  Ascal  year $75,000  00 

Battery  at  Finn's  Point.  Delaware  River j  New  Jersey^  in  charge  of  GoL 
J.  y.  Macomb^  Corps  of  Engineers, — This  is  designed  to  be  a  powerful 
earthen  barbette  battery,  and  forms  the  left  of  the  outer  line  of  defenses 
across  the  mouth  of  the  Delaware  Eiver. 

Its  construction,  in  accordance  with  plans  prepared  by  the  Board  of 
Engineers  for  Fortifications,  and  approved  by  the  Secretary  of  War,  was 
begun  in  1872.  It  is  only  partially  completed,  no  appropriation  having 
been  made  for  it  since  the  appropriation  for  the  fiscal  year  1875-'76. 
From  its  unfinished  condition,  and  the  insufficient  protection  against 
the  river  furnished  by  the  dike^  and  sea-wall,  the  work  suflfers  yearly 
from  deterioration.  The  storm  of  October  23, 1878,  did  great  damage, 
as  it  raised  the  river  level  to  11  feet  5  inches  above  mean  low- water. 

The  battery  remains  substantially  as  reported  last  year,  with  the  ex- 
ception that  for  want  of  a  river  wall,  which  cannot  now  be  built  for  lack 
of  fiands,  the  washing  away  of  the  exposed  exterior  slope  has  continued. 

During  the  past  year  the  wharf  has  been  repaired ;  slight  repairs  have 
been  made  to  the  dike;  and  a  new  road  leading  to  the  national  cemetery 
has  been  fenced  where  it  passes  through  a  cultivated  field. 

The  appropriation  asked  for  the  year  1882-'83  would  be  applied  to 
repairing  and  raising  the  dikes  and  sea-wall,  to  constructing  4  gun- 
platforms  with  breast-height  wall,  2  magazines,  3  traverses,  and  the 
passage  through  the  battery  from  the  wharf,  and  to  continuing  the  em- 
bankment of  the  battery. 

Ko  appropriation  harini;  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
re]^air,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 
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Mortar  Battery  at  Finn's  Point,  Delaware  River^  Netc  Jersey^  in  charge 
of  Col  J.  X.  Macomb,  Corps  of  Engineers. — ^Tbis  work  forms  a  part  of 
the  earthen  barbette  battery  at  Finn's  Point.  It  was  commenced  in 
1872,  according  to  plans  prepared  by  the  Board  of  Enf:ineers  for  For- 
tifications, and  in  the  two  following  years  two  magazines  were  built;  a 
sea-wall  at  the  foot  of  the  exterior  slope  was  constructed  to  a  height  of 
9  feet  above  mean  low-water;  the  terreplein  was  embanked  and  the 
traverses  and  parapet  commenced.  Since  then  no  work  has  been  done 
for  want  of  fiinds.  The  sea-wall  has  been  badly  damaged  by  storms, 
and  the  unfinished  embankments  have  been  considerably  washed  away. 

No  appropriation  baviug  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  Tar  as  was  possible  with  the  general  appropriation  made  for  . 
this  purpose,  and  no  other  work  is  contemplated  during  the  current' 
fiscal  year  for  the  same  reason.  ^ 

Appropriation  asked  for  next  fiscal  year  m  the  estimates  under  the  general 
Bead  of  sea-coast  mortar-batteries. 

Fort  opposite  Fort  Delaicare,  Delaware  shorcy  in  charge  of  Col.  J.  If. 
Maeomby  Corps  of  Engineers.' — ^This  is  designed  to  be  a  strong  earthen 
battery,  forming  the  right  of  the  lower  line  of  defense  for  the  I)elaware 
Eiver.  The  site  was  purchased  in  1871,  and  the  work  was  commenced 
in  1S73. 

No  appropriation  has  been  made  since  the  appropriation  for  the  fiscal 
year  1875-'76,  and  the  work  is  in  an  incomplete  condition. 

For  continuing  its  construction,  in  accordance  with  plans  prepared  by 
the  Board  of  Engineers  for  Fortifications^  and  the  protection  of  the  site, 
an  appropriation  for  the  next  fiscal  year  is  recommended. 

The  only  work  done  at  this  battery  during  the  past  year  has  been  the 
repairing  of  the  wharf.  The  head  was  raided  10  inches  by  putting  on 
an  additional  cap,  and  the  sides  were  brought  to  the  same  level;  some 
decayed  timbers  were  replaced  by  new;  the  stone  retaining  walls  of  the 
inner  portion,  or  roadway,  were  relaid  and  built  higher,  and  the  whole 
wharf  was  filled  in  with  mud  from  the  flats  alongside,  as  far  as  practi- 
cable, and  the  rest  with  earth.  The  derrick  at  the  head  of  the  wharf 
has  been  taken  down  and  stored. 

The  appropriation  asked  for  1882-'83  would  be  expended  in  rebuild- 
ing dikes,  repairing  wharf,  completing  the  torpedo  cable  gallery,  con- 
structing 7  additional  gun-platforms  with  the  necessary  breast-height 
wall.  3  magazines  and  3  traverses,  and  continuing  the  embankment  of 
the  oattery. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  ^ear  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |7o,  000  00 

Mortar  Battery  opposite  Fort  Delaware.near  Delaware  City^  Delaware^ 
in  charge  of  Col.  J.  N.  Macomb^  Corps  of  Engineers. — ^The  construction  of 
this  battery  was  commenced  in  1872^  according  to  plans  prepared  by 
the  Board  of  Engineers  for  Fortifications,  and  in  the  next  year  2  mag- 
azines were  nearly  completed,  the  terreplein  was  formed,  and  the  para- 
pet embanked  about  7  feet  above  that  level.  Kothing  more  was  done 
until  1876,  when  a  small  balance  of  an  old  appropriation  was  applied  to 
completing  the  two  magazines  and  embanking  the  two  traverses,  with 
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the  parapet  in  front  of  them,  to  nearly  their  fnll  height.    The  work  is 
in  an  unfinished  condition. 

No  ftppropriation  having  been  mode,  no  work  was  done  at  this  fortifica- 
tion dnrin^  the  last  fiscal  year  bevond  its  protection,  preservHtion.  and 
repair,  as  far  as  was  possible  witn  the  general  appropriation  made  for 
tbs  pnrpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year  in  the  estimates  nnder  the  general 
head  of  sea-coast  mortar-batteries. 

DEFENSES  OF  BALTIMORE. 

Fort  Mcffennfj  Baltimore  Harbor^  Maryland^  in  charge  of  Lieut  Coh 
William  P.  (Jraighill^  Corps  of  Engineers. — This  fort  forms  part  of  the 
inner  line  of  defense  for  Baltimore  and  its  dependent  interests,  and  com- 
mands with  its  fire  the  interior  waters  of  the  harbor  and  the  channel  of 
approach  thereto,  in  which  latter  a  depth  of  24  feet  exists  at  mean  low- 
water. 

The  fortifications  at  this  place  were  commenced  in  1775,  and  in  1794 
tJie  present  work  was  bnilt. 

Although  the  original  fort  has  become  almost  useless  as  a  defensive 
work,  the  site  is  still  an  important  one^  and  the  water-front  should  be 
occupied  by  a  battery  of  modem  guns,  mounted  behind  an  earthen  para- 
pet of  the  most  approved  dimensions,  and  provided  with  bomb-proof 
cover  for  ammunition  and  gunners.  Such  a  battery,  the  plans  of  which 
irere  prepared  by  the  Board  of  Engineers  for  Fortifications,  was  com- 
menced in  1872,  and  is  partly  constructed,  although  all  work  upon  it 
has  been  suspended  for  want  of  ftinds  since  July,  1876. 

A  bulkhead  of  ballast  having  been  made  by  the  United  States,  with- 
out expense,  along  a  line  in  front  of  the  site,  and  at  a  distance  from  the 
authorized  pier  line  of  375  feet,  and  a  line  having  also  been  established 
in  the  rear  of  the  site  at  the  same  distance  from  the  pier  line,  it  is  pro- 
posed to  fill  in  the  whole  area  thus  defined  with  ballast  from  ships  com- 
ing to  the  port.  The  available  limits  of  the  site  will  thus  be  largely 
increased,  without  expense  to  the  United  States. 

Considerable  progress  has  been  made  in  this  filling  with  ballast  in 
fix)nt  of  the  site,  and  the  contractor  for  dredging  in  the  channel  near 
the  fort  has  dumped  about  65,000  cubic  yards  of  material  on  the  flats 
behind  the  site  during  the  year. 

Some  repairs  have  been  made  to  the  sea-wall,  to  the  slope  of  the  unfin- 
ished battery,  and  to  drains.  They  are  the  following:  150  feet  of  brick 
gatter  in  the  fort  at  the  foot  of  the  parade-wall  taken  up  and  relaid ; 
46  feet  of  new  brick  and  stone  gutter  on  the  right  flank  of  the  new  bat- 
tery ;  200  linear  yards  of  coping  of  sea-wall  removed  and  relaid,  and 
noderpinned  to  a  greater  or  less  extent ;  22  linear  yards  of  coping  of 
sea-wall  removed,  relaid,  and  from  1  foot  in  height,  to  1  foot  6  inches 
of  wall  rebuilt  under  it;  132  linear  yards  of  coping  on  sea-wall  under- 
pinned; 59  linear  feet  of  the  sea-wall  taken  down  and  rebuilt  (57 
cubic  yards);  144  cubic  yards  of  embankment  placed,  to  reduce  the 
declivity  of  the  interior  slope  of  a  portion  of  the  new  battery ;  and  207 
square  yards  of  sod  revetment  laid;  70.5  feet  of  coping  were  removed 
fhMn  the  front,  where  the  area  is  being  filled  in  and  used  to  replace 
ooping  broken  or  washed  away  of  that  portion  repaired. 

A  sea-wall  should  be  built  along  the  line  of  the  temporary  bulkheads 
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referred  to  above,  and  the  present  wharf  should  be  removed  and  a  new 
one  built  near  the  new  dr>^-dock. 

To  continue  work  on  the  new  earthen  battery  the  sum  of  $50,000  is 
asked  for  the  next  fiscal  year,  which  would  nearly  complete  the  parapet 
and  terre-plein  of' the  unfinished  battery,  including  magazines,  but  not 
the  gun-i>latforms. 

No  appropriation  haviug  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fart  Carroll^  Baltimore  Harbor^  Maryland^  in  charge  of  Lieut.  Coh 
William  P.  Craighillj  Corps  of  Engineers. — ^This  fortification,  commenced 
in  1847,  is  situated  upon  an  exterior  line  of  defense  for  the  harbor  of 
Baltimore.  ' 

It  is  proi>osed  to  modify  this  important  casemated  work  so  as  to  enable 
it  to  receive  the  heaviest  modern  rifled  guns,  protected  by  iron  armor  of 
such  form  and  thickness  as  to  be  impenetrable  by  any  guns  which  may 
be  brought  to  our  coasts.  Its  completion  is  indispensable  to  the  safety 
of  the  rich  city  of  Baltimore  in  time  of  foreign  war,  and  the  work  to  be 
done  cannot  safely  be  left  until  the  approach  of  hostilities.  It  will 
require  several  years  and  liberal  appropriations  to  accomplish  it,  and  it 
should  be  commenced  without  delay. 

Operations  during  the  past  year  have  been  confined  to  the  general 
care  and  preservation  of  the  work  and  the  public  property  stored  thereat. 
They  have  been  of  small  extent,  consisting  mainly  in  repairs  of  roofs  of 
sheds,  houses,  casemates,  and  magazi&es. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possil>le  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

DEFENSES  OF  WASHINGTON. 

Fort  Foot€j  Potomac  River ^  Maryland^  in  charge  of  Lieut.  Col.  William 
P.  Craighillj  Corps  of  Engineers. — This  earthwork,  commenced  in  1862  , 
is  on  the  inner  line  of  defense  of  the  channel  of  approach  by  water  to 
Alexandria  and  the  capital  of  the  United  States.    The  site  is  command- 
ing and  very  favorable. 

Projects  for  the  modification  of  this  fort  and  for  an  additional  batteiy 
for  the  use  of  the  heaviest  modern  guns  have  been  prepared  by  the  Board 
of  Engineers  for  Fortfications.  They  were  partially  executed  When 
work  was  suspended  by  reason  of  failure  of  appropriations,  the  last  of 
which  was  for  the  fiscal  year  ending  June  30,  LS74.  Attention  is  again 
urged  to  the  tact  that  the  fort  in  its  present  unfinished  condition  is  daily 
becoming  much  deteriorated.  The  modification  of  the  work  should  be 
resumed  and  completed  as  soon  ji*i  possible. 

During  the  past  fiscal  year  but  little  could  be  done  for  want  of  funds. 

For  the  more  economical  and  satisfactory  supervision  of  the  property 
one  small  detached  shed  was  taken  down  and  another  put  up  in  a  more 
convenient  place,  the  new  shed  being  built  chiefly  from  the  materials  of 
the  old,  and  the  property  in  the  old  shed  being  removed  to  the  new. 
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Several  new  box  drains  have  been  pat  in  on  the  sides  and  under  the 
roadway  leading  from  the  wharf  to  the  plateau  on  which  the  fort  stands. 
The  drainage  of  the  ditch  of  the  fort  has  also  been  improved  by  putting 
in  a  box-drain  down  to  the  adjacent  ravine,  and  thus  preventing  the 
washing  and  caving  of  the  slope* 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50, 000  00 

Fart  WashingtaUj  Potomac  River^  Maryland^  in  charge  of  Lieut  Col. 
William  P.  Craighillj  Corps  of  Engineers. — This  fort  occupies  a  very  im- 
portant position  on  the  outer  line  of  defense  of  the  cities  of  Alexandria, 
Washington,  and  Greorgetown,  and  the  interests  connected  with  them. 

The  imi>ortaiice  of  thjs  site  has  l)eeu  fully  set  forth  in  previous  annual 
reports.  The  casemated  fort,  commenced  in  1816,  is  of  very  little  value, 
and  the  new  earthen  batteries,  which  have  been  devised  in  accordance 
with  the  latest  ideas  of  defensive  arrangement,  have  been  barely  begun. 
There  Ijas  been  no  specific  appropriation  for  this  place  since  that  for  the 
fiscal  year  1873-74.  The  unfinished  work  is  constantly  suffering  dete- 
rioration. 

Attention  is  again  earnestly  asked  to  the  need  of  continuing  and  fin- 
ishing the  new  batteries. 

No  appropriation  having  heen  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Obstructions  of  the  Potomac^  in  charge  of  Lieut.  Col.  William  P.  Craig- 
hill^  Corps  of  Engineers. — The  material  pertaining  to  these  obstructions 
has  continued  in  store  at  Fort  Foote,  in  charge  of  a  watchman.  The 
timber  portion  is  very  much  decayed  and  is  rapidly  becoming  worthless. 
The  irons  are  in  good  condition. 

DEFENSES  OF  HAMPTON  ROADS  AND  GOSPORT  NAVY-YARD. 

Fort  MonroCy  Old  Point  Comfort.  Virginiay  in  charge  of  Lieut.  Col.  Q. 
A.  Gillmorej  Corps  of  Engineers. — This  extensive  work,  commenced  in 
1817,  occupies  an  important  position,  covering,  in  co-operation  with 
Fort  Wool,  on  the  opposite  side  of  the  channel,  the  only  approach  from 
the  sea  to  Hampton  Eoads,  the  cities  of  Norfolk  and  Portsmouth,  the 
Gosjwrt  navy-yard,  and  the  James  River. 

These  works,  also,  in  offering  a  safe  rendezvous  for  our  own  vessels 
of  war,  afford  indirect  protection  to  Baltimore,  Annapolis,  and  Wash- 
ington, and  all  the  harbors  and  towns  on  the  Chesapeake  Bay  and  Po- 
tomac River.  The  work  covers  an  area  of  86  acres,  and  the  distance 
around  it  is  If  miles. 

The  modifications  that  have  been  planned  and  approved  for  adapting 
Fort  Monroe  to  the  requirements  of  efficient  defense  against  war  vessels 
of  recent  type,  contemplate  arming  the  channel  front  of  the  advanced 
redoubt  with  heavy  barbette  guns,  provided  with  suitable  traverses  and 
traverse  magazines ;  mounting  a  similar  armament  in  the  re-entering 
place  of  arms,  located  on  the  right  of  the  redoubt  in  advance  of  Front 
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No.  5 ;  constructing  a  new  open  battery  for  barbette  guns  to  the  right 
of  the  old  canemated  water- battery ;  and  placing  a  few  heavy  guns  in 
the  salients  of  the  main  work  and  covered  way.  There  is  plenty  of  room 
for  mortar-batteries  both  within  and  without  the  work. 

The  work  of  making  the  requisite  modifications  has  been  suspended 
for  several  years  past  for  want  of  appropriations. 

In  the  advanced  earthen  redoubt  the  two  traverse  magazines  are 
finished,  except  the  earth  covering  to  one  of  them,  and  six  gun-platforms 
are  nearly  completed.  Most  of  the  earthwork  of  the  rcSloubt  is  also 
finished.  In  the  place  of  arms  the  concrete  service  magazine  is  finished, 
but  not  covered  with  earth,  and  the  concrete  foundations  for  the  gun- 
platforms  have  been  laid.  The  new  10-gun  earthen  battery  has  not  been 
commenced. 

The  operations  during  the  last  fiscal  year  were  confined  to  the  repairs 
necessary  for  the  protection  and  preservation  of  the  work.  Repairs  were 
made  to  the  exterior  slope  of  the  advance  redoubt  where  the  tide  had 
overflowed  the  retaining  wall,  and  cut  into  the  earthwork  of  the  para- 
pet. A  temporary  3inch  plank  revetment  was  built  in  upward  continu- 
ation of  the  retaining  wall,  and  carried  2  feet  above  high-water  mark 
for  a  length  of  520  feet  along  the  foot  of  the  earth  slope.  The  embank- 
ment was  then  filled  in  to  its  original  height  with  sand,  clay,  and  soil, 
and  properly  sodded.  Some  slight  repairs  were  made  to  the  panipet  of 
covered  way  near  the  east  end  of  the  water-battery,  and  also  to  the 
ramps  inside  the  main  work.  The  bridge  and  railing  over  the  sluice  in 
advance  of  Front  5  were  entirely  rebuilt  and  painted.  The  dry  ditch,  360 
feet  long,  3  feet  wide,  and  4  feet  deep,  which  drains  the  road  skirting 
the  parade,  was  thoroughly  cleaned,  the  rough  stone  and  rubble  re- 
placed, and  the  ditch  covered  with  a  layer  of  gravel  4  inches  t^hick. 

New  fencing  for  a  total  length  of  1,825  feet  was  built  to  replace  the 
old  fences  inclosing  engineer  shops,  store-yanl,  quarters,  stables,  &c., 
The  engineer  headquarters,  building  and  the  office  were  painted  outside 
and  the  engineer  shops,  stabler,  fences,  quarters,  &c.,  were  white  and 
yellow  washed. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |75,000  00 

Artesian  Well  at  Fort  Monroe,  Virginia,  in  charge  of  Lieut  Col.  Q.  A,  OiU- 
more^  Corps  of  Engineers,— ^o  work  was  done  during  the  last  fiscal  year 
and  none  is  contemplated  during  the  present  fiscal  year  for  want  of  funds. 
The  inade(iuate  and  uncertain  supply  of  water  at  Fort  Monroe  is  an  evil 
which,  it  is  conceded  on  all  sides,  may  at  any  time  arise  to  serious  mag- 
nitude. The  present  depth  of  the  well  is  about  900  feet.  It  is  recom- 
mended that  provision  be  made  to  increase  this  depth  to  1,200  or  even 
1,500  feet  before  abandoning  the  project  of  obtaining  a  water  supply 
by  this  method. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1862. 

Appropriation  asked  for  next  fiscal  year $10,000  00 

Fort  Wool,  Hampton  Roads,  Virginia,  in  charge  of  Lieut.  Col.  Q.  A.  Oill- 
morcj  Corps  of  Engineers. — This  work  unites  with  Fort  Monroe  in  closing 


Digitized  by 


Google 


REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.     41 
DEFENSES  OF  HAMPTON  ROADS  AND  GOSPORT  NAVY- YARD— Cont'd* 

the  sea  approach  to  Hampton  Boads^  being  located  on  the  opposite  side 
of  the  channel  from  that  work,  and  therefore  crossing  its  fire  with  it. 

Fort  Wool  is  an  inclosed  casemated  fort.  It  was  t^gun  in  1818  by 
forming  an  artificial  foandation  with  stone  of  random  sizes,  unloaded 
apon  a  10-foot  shoal  selected  as  the  site  of  the  work.  When  the  scarp 
wall  and  piers  had  reached  a  height  to  indade  the  lintels  of  the  lower 
tier  of  embrasures,  settlement  began,  and  work  was  stopped  after  piling 
a  quantity  of  stone  upon  the  walls,  sufficient  to  bring  upon  the  foun- 
isiiou.  a  pressure  somewhat  exceeding  that  of  the  finished  work. 

The  work  of  construction  was  resumed  in  1858,  and  when  it  was  sus- 
pended, 52  casemates  of  the  lower  tier,  with  iron-throaied  embrasures, 
we^  finished  and  ready  for  the  guns.  On  the  second  tier,  the  scarp 
wall  and  piers  of  those  portions  of  the  work  bearing  on  t^e  cnannel  had 
reached  nearly  to  the  height  of  the  embrasure  lintels,  the  embrasure 
irons  had  been  set,  and  the  floors  of  most  of  the  casemates  paved..  On 
the  gorge  faces  very  little  work  had  been  done. 

It  is  designed  to  modify  this  important  work  so  that  it  may  receive 
the  heaviest  modern  rifled  guns,  protected  by  impenetrable  iron  armor. 
The  work  to  be  done,  which  will  require  several  years  for  its  execution, 
cannot  be  left  until  the  near  approach  of  war,  and  a  liberal  appropria- 
tion for  it  is  urgently  recommended. 

No  appropriation  having;  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preserv-ation,  and 
K»|>air,  a«  tar  as  was  possible  with  the  general  appropriation  maae  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $150,000  00- 

DEFENSES  OF  BEAUFORT  HAEBOR,  NORTH  CAROLINA. 

Fort  AfacoUj  Beaufort  Harbor^  North  Carolina^  in  charge  of  Lieut.  CoL 
Q.A.  Gillmore,  Corps  of  Engineers. — This  barbette  work,  commenced  in 
1826,  is  situated  at  the  mouth  of  the  harbor  on  the  south  side,  and  de- 
fends the  principal  approach  thereto  from  the  sea. 

More  than  twenty  years  ago  five  short  spur  jetties,  formed  of  stone  of 
random  sizes,  and  extending  a  little  beyond  the  low- water  mark,  were 
built  to  the  east  and  south  of  the  fort,  for  the  security  of  the  site.  Until 
quite  recently  they  thoroughly  subserved  their  purpose.  The  two  on  the 
left  or  inner  end  of  the  line  have  settled  so  that  their  shore  ends  are  at 
the  low- water  level.  The  next  two  have  apparently  remained  intact, 
while  the  outer  one  (No.  5)  has  altogether  disappeared  from  sight. 

A  storm  which  occurred  in  August,  1879,  produced  such  extensive 
ebanges  in  the  vicinity  of  the  fort  that  recourse  was  had  to  a  board  sand- 
catch,  with  a  view,  if  possible,  of  restoring  the  beach  to  its  former  area 
and  height.  The  results  have  been  satisfactory  and  the  sand  is  gradu- 
ally accumulating  in  several  localities  where  most  needed. 

Under  the  apprehension  that  the  security  of  this  site  will  require  the 
restoration  or  renewal  of  two,  and  perhaps  three,  of  the  spur  jetties  at 
an  early  day,  an  appropriation  of  $6,000  is  askea  for  that  purpose. 

A  project  for  adapting  this  work  to  the  requirements  of  modern  de* 
fense  is  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 

Appropriation  asked  for  next  fisoal  year  for  protection  of  the  site |6, 000  OO 
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Fort  CoHoellj  mouth  of  Cape  Fear  River ^  North  Carolina^  in  charge  of 
Lieut  Col.  Q.  A.  Oillmore,  Corps  of  Engineers. — This  barbette  work, 
commenced  in  1826,  covers  the  entrance  into  Cape  Fear  Eiver^  and 
hence  the  water  approach  to  the  city  of  Wilmington,  and  constitutes 
the  only  defense  of  that  locality. 

Upon  it«  evacuation  by  the  Confederate  forces  in  January.  1865,  im- 
mediately after  the  fall  of  Fort  Fisher,  an  attempt  was  made  to  blow 
it  up.  All  the  scarp  wall  of  the  southeast  face  was  overturned  by  a 
mine  exploded  in  the  scarp  gallery  of  that  face;  a  portion  of  the  scarp 
wall  of  the  north  and  west  fronts  wba  so  badly  shattered  by  the  ex- 
plosion of  a  magazine  on  the  covered  way  near  northwest  salient  that 
it  will  have  to  be  rebuilt,  and  the  citadel  on  the  parade  of  the  work  was 
burned.  There  is  now  neither  armament  nor  quarters  for  a  garrison  at 
the  place. 

The  subject  of  its  modification  is  now  under  consideration. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  CHARLESTON. 

Fort  Moultrie^  Charleston  Harbor^  South  Carolina^  in  charge  of  Lieut. 
Col.  Q.  A.  Oillmore^  Corps  of  Engineers. — ^This  work  is  located  on  Sul- 
livan's Island,  and  co-operates  with  Fort  Sumter  in  defending  the  water 
approach  from  the  sea  to  the  city  and  harbor  of  Charleston.  It  is  an 
earthen  barbette  work,  and  was  commenced  in  1841. 

The  completion  of  the  work  comprises  the  construction  of  eleven  per- 
manent gun-platforms  and  breast-height  walls,  bonnets  on  the  traverses, 
a  portion  of  the  masonry  and  all  tlie  earth  covering  of  the  bomb-proof 
shelter,  the  postern  gallery,  a  part  of  the  earth  covering  of  the  maga* 
zines,  and  an  earthen  cover  face  on  the  channel  front. 

The  work  done  during  the  la«t  fiscal  year  consisted  in  covering  the 
exposed  concrete  over  the  sally-port  and  guard-rooms  to  protect  it  from 
the  weather,  in  repairing  the  fort-keepe?s  house,  and  the  fences  sur- 
rounding the  outside  grounds,  and  clearing  the  latter  from  rubbish. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year .' $50, 000  00 

Fort  Sumter^  Charleston  Harbor,  South  Carolina,  in  charge  of  Lieut. 
Col.  Q.  A.  Qillmore,  Corps  of  Engineers. — ^This  casemated  work  is  located 
on  a  shoal  on  the  south  side  of  the  entrance  into  the  harbor,  and  its 
guns,  crossing  their  fire  with  those  of  Fort  Moultrie  on  Sullivan's 
Island,  command  the  only  channel  of  approach  thereto  practicable  for 
vessels  of  war. 

Its  construction  was  begun  in  1829,  and  was  nearly  finished,  although 
still  wanting  most  of  its  armament,  when,  in  April,  1861,  it  was  captured 
by  the  Confederate  forces.    It  was  held  by  them  until  February  18, 1865. 

The  reconstruction  of  the  work  with  the  view  of  adapting  it  to  the 
conditions  of  modem  defense  was  begun  in  1870,  and  m  now  well  ad- 
vanced. Of  the  barbette  gun-platforms  required  eight  have  been  laid. 
Three  of  these  eight  are  permanent  and  five  are  of  timber,  four  of  the 
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latter  being  occupied  by  two  15-inch  guns  and  two  200-pounder  Parrott 
rifle& 

By  replacing  two  platforms  on  the  southeast  face  now  occupied  by 
light  guns  with  heavy  platforms,  timber  for  which  has  already  been 
provided,  the  work  would  be  ready  for  its  barbette  armament.  Eight 
casemates  on  the  northwest  face  are  ready  for  the  guns  except  the 
traverse  circles,  and  the  nine  casemat^«  on  the  northeast  face,  one  in  the 
pan  coupd  between  the  northeast  and  north  faces,  and  one  adjacent 
thereto  on  the  north  face  (11  in  all)  are  armed. 

The  completion  of  this  work  comprises  the  construction  of  seven  per- 
manent gun-platforms  and  their  breast-height  walln,  placing  bonnets  on 
the  traverses,  most  of  the  earthwork  on  the  gorge  face  and  the  parades 
and  magazines  adjacent  thereto,  the  arrangement  of  a  room  for  toq>edo 
defense,  and  the  repair  and  extension  of  the  wharf  and  other  matters  of 
detail. 

The  work  done  during  the  last  fiscal  year  consisted  in  replacing  with 
a  timber  revetment  the  old  marsh-sod  revetment  in  front  of  guns  G  and 
7  on  the  northeast  face,  and  guns  9  and  10  on  the  southeast  face,  and  in 
beginning  the  extension,  of  the  wharf.  This  extension  was  to  ue  com- 
pleted in  July  or  August  of  the  present  fiscal  year. 

Ko  appropriation  having  been  made,  do  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  ae  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50, 000  00 

Fort  Johiisotij  Cliarleston  Harbor^  South  Carolina^  in  charge  of  Lieut, 
Col  Q.  A.  OiUmorej  Corps  of  Engineers. — This  old  work,  situated  on 
James  Island,  a  little  more  than  1|  mileft  west  of  Fort  Sumter,  should 
constitute  one  of  the  inner  works  in  the  system  of  defense  for  this  lo- 
cality. 

It  is  a  fort  only  in  name,  having  neither  armament  nor  magazines,  but 
ODly  some  irregular  mounds  of  earth  representing  what  remains  or  the 
battery  found  there  at  the  close  of  the  civil  war. 

The  project  for  reconstructing  this  old  work  contemplates  making  it 
a  battery  for  heavy  guns  and  sea-coast  mortars.  Timber  platforms  for 
the  mortars  have  been  procured. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemx)latea  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $20,000  00 

Castle  Pinckneyj  Charleston  Harbor^  South  CaroUna^  in  charge  of  Lieut. 
Col.  Q.'A.  Gillmorej  Corps  of  Engineers. — This  work,  situated  on  Shute's 
Folly  Island,  about  one  mile  east  of  the  city  of  Charleston,  is  one  of  the 
interior  works  in  the  system  of  defense  of  the  harbor.  The  work  was 
commenced  in  1829.  In  its  i)reseut  condition  it  is  useless  for  defensive 
pttri)08es,  and  is  now  in  charge  of  the  Light  House  Boaixl  for  light- 
bouse  purposes. 

An  expenditure  of  about  $10,000  will  be  required  to  adapt  this  work 
to  the  reception  of  an  armament. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1882. 
No  appropriation  asked  for  next  fiscal  year. 
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Fort  Jackson^  Savannah  River ^  Georgia^  in  charge  of  Lieut  Col.  Q,  A. 
Oillmore^  Corps  of  Engineers. — This  work,  eommenced  in  1842,  is  situated 
about  four  miles  from  the  city  of  Savannah,  and  forms  the  inner  line  of 
defense  for  that  city. 

Modifications  of  this  work,  approved  January  11,  1870,  so  as  to  fit  it 
for  the  reception  of  heavy  guns,  were  commenced  in  the  fiscal  year  end- 
ing June  30, 1873,  but  they  were  suspendeil  some  years  since  for  want  of 
appropriations. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion durinc  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  mirpose,  and  no  other  work  is  contemplated  daring  the  current 
fiscal  ^ear  for  the  same  reason. 

Appropnation  asked  for  next  fiscal  year flO,000  00 

Fort  Pulaski,  mouth  of  Savannah  River j  Georgia,  in  charge  of  Lieut  CoL 
Q.  A.  Qillmore,  Corps  of  Engineers. — This  casemated  work,  commenced 
in  1829,  is  located  on  Cockspur  Island,  covers  the  ship  channel  leading 
from  Tybee  Roads  into  the  Savannah  River, and  constitutes  the  principal 
defense  of  the  city  of  Savannah  against  naval  attack. 

From  1872  to  1875  the  work  of  remodeling  the  demilune  was  carried 
on  at  intervals  and  |nearly  completed.  Its  gun-platforms  were  built  of 
timber,  and  two  15-inch  guns  were  mounted  on  the  north  face.  All  these 
platforms  are  more  or  less  decayed. 

Nothing  has  been  done  as  yet  toward  making  the  required  modifica- 
tions of  the  main  work  except  to  lay  the  foundations  of  nearly  all  the  piers 
for  extending  the  casemates  on  the  north  face. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  bfeyond  its  protection,  preseryarion,  and 
rejpair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

New  fort  on  Tybee  Island,  mouth  of  Savannah  River,  Georgia,  in  charge 
of  Lieut  CoL  Q,  A.  Gillmore,  Corps  of  Engineers. — Plans  have  been  pre- 
pared for  defensive  earthen  works  to  be  constructed  on  the  north  point 
of  Tybee  Island,  for  the  double  purpose  of  preventing  the  occupation  of 
Tybee  Roads  by  hostile  vessels  and  defending  the  channel  of  approach 
to  the  Savannah  River. 

The  land  necessary  for  the  work  was  acquired  by  the  United  States  in 
1875. 

No  appropriation  for  their  construction  has  yet  been  made. 

Appropriation  asked  for  next  fiscal  year. $50,000  00 

DEFENSES  OF   CUMBERLAND  SOUND. 

Fort  Clinch,  Amelia  Island,  Florida,  in  charge  of  Lieut  Col.  Q.  A.  Gill- 
more,  Corps  of  Engineers. — This  casemated  work,  commenced  in  1847, 
defends  the  entrance  into  Cumberland  Sound,  and  is  in  an  unfinished 
condition.  A  plan  for  modifying  the  work  has  been  prepared  by  the 
Board  of  Engineers  for  Fortifications,  which  contemplates  an  armament 
of  rified  guns  and  the  construction  of  an  exterior  earthen  battery  for 
12-inch  rifled  guns. 

A  recent  survey  of  the  entrance  into  Cumberland  Sound  for  purposes 
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of  channel  improvement  having  shown  that  the  site  of  Fort  Clinch  and 
the  secmrity  of  the  work  is  threatened  by  the  encroachments  of  the  sea, 
arraDgements  were  made,  and  contracts  entered  into,  for  the  construc- 
tion of  4  or  5  spur  jetties  of  riprap  stone,  supported  by  platforms  of 
heavy  logs,  in  order  to  restore  the  shoreline  and  afford  protection  to  the 
site.  These  jetties  were  not  quite  finished  at  the  close  of  the  last' fiscal 
jear.    The  results  have  been  satisfactory. 

The  work  of  roofing  over  the  five  tower  bastions,  fixing  new  leaders 
to  quarters,  boarding  up  windows,  doors,  and  embrasures,  repairing 
roof  on  barracks,  &c.,  for  protection  against  the  weather,  was  in  prog- 
ress, but  not  completed  at  the  close  of  the  fiscal  year. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  parpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year :    |50,000  00 

DEFENSES  OF  SAINT  AUGUSTINE, 

F&rt  Marian,  Saint  Augustine,  Florida,  in  charge  of  Lieut  Col.  Q.  A.  Oill- 
mare,  Corps  of  Engineers. — ^This  work  is  intended  to  defend  the  harbor 
^d  city  of  San  Augustine.  It  was  built  by  the  Spaniards,  and  was 
called  hy  them  San  Marco.  It  was  essentially  completed  in  the  year 
1756,  its  construction  having  extended  through  a  period  of  more  than 
one  hundred  years.  It  is  built  of  coquina,  a  natural  shell  concrete 
found  in  the  vicinity.  No  money  has  been  expended  by  the  United 
States  for  the  maintenance  of  the  work,  or  in  arresting  the  progress  of 
opdinary  deterioration  and  decay,  for  the  reason,  doubtless,  that  the 
water  battery  constructed  in  front  of  it  in  1842-'43  will,  if  suitably 
armed^  fiimish  a  sufficient  defense  for  this  locality.  The  main  work  is 
not  suitable  for  an  efficient  defense. 

Should  it  be  desired  to  restore  old  Port  San  Marco^  both  main  work 
and  demilune,  to  the  condition  substantially  in  which  it  was  left  by  the 
Spaniards,  it  can  be  done,  so  fiEtr  as  it  is  possible  to  attain  this  object,  and 
omitting  all  preparations  for  an  armament,  for  from  $10,000  to  $12,000^ 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
Xo  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  KEY  WEST. 

Fort  Taylor  and  batteries,  Key  West,  Florida,  in  charge  of  Capt.  W.  S. 
Heuer,  Corps  of  Engineers. — These  works,  comprising  the  main  case- 
mated  work  on  a  submarine  foundation  and  earthen  batteries  on  the 
island,  are  for  the  defense  of  the  important  harbor  of  Key  West.  The 
main  work  was  commenced  in  1844. 

The  exterior  earthen  batteries  for  heavy  guns^  projected  by  the  Board 
of  En^rineers  for  Fortifications,  and  commenced  m  1872,  were  left  incom- 
plete at  the  close  of  the  last  fiscal  year,  for  which  an  appropriation  for 
this  work  was  made  (1875-'76). 

Daring  the  year,  on  account  of  the  small  amount  of  money  available 
no  work  was  done  to  the  fort  proper  or  batteries.  A  fine  bridge  720 
feet  long  by  22  feet  wide,  resting  on  70  piers  built  of  concrete  and  brick, 
Wifcs  finished,  which  connects  the  island  of  Key  West  with  the  fort.    A 
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■ew  wooden  bridge  80  feet  long  by  11  feet  wide  was  also  built  over  the 
ditch.  The  warehouses,  stables,  carpenter  shop,  and  other  engineer 
buildings  outside  the  fort  were  repaired  sufficiently  to  properly  protect 
the  government  property  which  they  contain. 

The^ barracks  and  quarters  within  the  fort  are  in  bad  order.  To  put 
them  in  good  order  will  cost  about  $15,000.  The  masonry  of  the  fort  is 
in  good  order. 

The  two  Martello  Towers  are  in  fair  condition.  They  were  constructed 
in  the  early  part  of  the  war  on  private  land,  the  title  to  which  has  never 
been  acquired  by  the  United  States. 

For  certain  necessary  repairs  to  the  main  work  and  buildings,  for  re- 
building bridge,  and  for  continuing  the  construction  of  the  exterior 
batteries  for  modem  guns  of  large  caliber,  an  appropriation  is  recom- 
mended. 

No  appropriation  haxing  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 
Appropriation  asked  for  next  fiscal  year : 

For  repairs  of  buildings,  and  continuing  the  construction  of  the  exterior 

batteries $67,000  00 

For  acquisition  of  sites  of  the  two  Martello  Towers,  by  purchase  or  con- 
demnation       2,500  00 

69,500  00 

DEFENSES  OF  THE  HABBOB  OF  DRY  TOETUGAS. 

Fort  Jefferson^  (harden  Key^  TortugaSy  Florida^  in  charge  of  Capt  W. 
H.  Heuer.  Corps  of  Engitieers. — ^This  casemated  work,  commenced  in 
1846,  perfectly  commands  the  admirable  harbor  lying  in  the  heart  of 
this  group  of  keys. 

During  the  past  fiscal  year  operations  were  restricted  to  caring  for 
the  public  property  and  buildings. 

The  modifications  of  this  work,  designed  by  the  Board  of  Engineers 
for  Fortifications,  are  in  an  incomplete  condition,  and  for  continuing 
the  same,  including  the  erection  of  stone  platforms  for  heavy  rifled 
guns  and  for  necessary  repairs  to  the  work,  an  appropriation  is  recom- 
mended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnrins  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $28,000  00 

DEFENSES  OF  PENSACOLA  HARBOR  AND  NAVY- YARD. 

Fort  Pickens.  Pensacola  Harbor j  Florida,  in  charge  of  Capt  A,  y.  Dam- 
rellj  Corps  of  Engineers, — ^This  casemated  work,  commenced  in  1828.  with 
Fort  Barrancas  and  the  proposed  new  batteries  near  the  site  of  Fort 
McEee,  constitute  the  defenses  of  the  town  and  harbor  of  Pensacola, 
and  the  navy-yard  at  Warrington.  It  is  situated  near  the  west  end  of 
Santa  Eosa  Island,  and  is.  at  present,  the  only  work  of  defense  to  the 
entrance  and  main  channel  to  Pensacola  Harbor. 

From  1869,  when  a  new  platform  for  a  15-inch  gun  in  west  bastion 

Digitized  by  VjOOQIC 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.     47 
DEFENSES  OF  PBNSACOLA  HARBOR  AND  NAVY- YARD — Continued. 

was  completed,  until  1873,  operations  were  confined  to  general  repairs. 
Id  December,  1873,  operations  were  commenced  to  change  the  center 
pintle  platforms  into  front  pintle  platforms  for  mounting  new  arma- 
ment ;  after  the  completion  of  ^eight  of  these,  work  was  suspended  (in 
February,  1874)  for  want  of  funds,  and  Operations  were  again  confined 
to  general  repairs  until  January,  1876,  when  a  kitchen  and  mess-hall 
were  built^  preparatory  to  commencing  work  on  the  modification  of  the 
fort,  according  to  an  approved  plan  of  the  Board  of  Engineers  for  Forti- 
fications. Work  on  the  bastions  0  and  D  was  carried  on  until  August, 
1876,  when,  funds  being  again  exhausted,  operations  had  to  be  sus- 
pended. With  the  exception  of  the  gun-platform  on  bastion  C,  both 
bastions  were  completed. 

The  importance  of  this  work,  on  account  of  its  location,  makes  it  de- 
sirable that  the  modifications  to  the  fort  and  the  construction  of  sand 
batteries,  as  recommended  by  the  Board  of  Engineers  for  Fortifications, 
should  be  carried  out  at  an  early  day ;  and  an  appropriation  of  seventy- 
five  thousand  dollars  could  be  profitably  expended  on  these  works  dur- 
ing the  fiscal  year  ending  June  30, 1883. 

No  appropriation  baviug  been  maile^  no  work  was  done  at  this  fortifica- 
tion dnrinff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  otber  work  is  contemplated  during  the  current 
fiaeal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

Fort  Barrancm  and  redoubtj  Pensaeola  Harbor,  Florida,  in  charge  of 
Capt.  A.  N,  Bamrelly  Corps  of  Engineers. — These  works,  commenced  in 
1839,  are  situated  on  the  north  bank  of  the  entrance  of  Pensacola  Har- 
bor, opposite  to  Fort  Pickens,  and  are  intended  for  defense  of  this  en- 
trance and  protection  from  land  attacks. 

Fcfr  many  years  operations  at  this  work  were  confined  to  necessary 
repairs  to  masonry,  slopes,  and  woodwork,  until  1874,  when  the  construc- 
tion of  four  front  pintle  platforms  for  mounting  new  ordnance  was  com- 
menced ;  but  work  was  suspended  before  much  progress  was  made,  none 
of  the  platforms  having  been  completed.  Since  that  time  operations 
have  again  been  confined  to  ordinary  repairs.  Portions  of  the  fencing 
around  the  fort  and  redoubt  have  been  rebuilt  during  the  past  fiscal  year. 

Plans  and  estimates  for  the  construction  of  an  exterior  battery  on  the 
bluff  west  of  the  fort  have  been  prepared  by  the  Board  of  Engineers  for 
Fortifications,  but  so  far  no  appropriations  have  been  made  and  no  work 
has  been  done. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion duriDff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  maue  for 
this  pnrpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Fort  McRee,  Pensacola  Harbor,  Florida,  in  charge  of  Capt.  A.  N.  Dam- 
telly  Corps  of  Engineers. — ^This  fort,  situated  on  the  west  side  of  the  main 
ship  channel  to  Pensacola  Harbor,  commenced  in  1836,  has  been  a  ruin 
since  the  late  war;  and  the  greater  portion  has  been  washed  away  by  the 
encroachment  of  the  sea  upon  its  site. 

Plans  for  the  construction  of  batteries  for  the  heaviest  modern  guns 
and  mortars  near  the  site  of  the  old  fort,  to  co-operate  with  Fort  Pick- 
ens and  the  works  at  Barrancas  in  the  defense  of  this  important  harbor, 
bave  been  prepared  by  the  Board  of  Engineers  for  Fortifications,  but 
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as  no  appropropriation  has  been  made  for  them  no  work  was  done  upon 
them. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion dnnnff  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  coutemplatea  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

DEFENSES  OF  MOBILE. 

Fort  Morgan^  eastern  entrance  to  Mobile  Bay^  Alabama^  in  charge  of 
Capt  A.  N.  Damrell,  Corps  of  Engineers, — ^This  casemated  fort,  com- 
menced in  1819  and  completed  in  1833,  is  situated  at  Mobile  Point,  on  the 
east  side  of  the  main  ship  channel  to  Mobile  Bay,  and  as  it  commands 
this  channel  from  the  outer  bar  to  the  lower  anchorage,  and  forms  with 
Fort  Gaines  on  the  west  side  of  the  channel  the  outer  line  of  defenses  to 
the  harbor  and  port  of  Mobile,  its  site  is  of  great  importance,  but  will 
not  be  of  much  value  as  a  defensive  work  until  the  contemplated  water 
batteries  for  heavy  ordnance,  along  the  western  and  southern  shore,  are 
completed.  As  stated  in  my  last  year's  report,  the  construction  of  these 
batteries  was  commenced  in  September,  1875 ;  but  work  had  to  be  sus- 
pended in  April,  1876,  the  amount  appropriated  being  exhausted ;  and 
as  no  appropriations  have  been  made  since,  this  work  has  not  been  re- 
sumed. 

During  the  winter  of  1873-'74,  twelve  of  the  old  barbette  gun  plat- 
forms on  the  channel  front  of  the  fort  were  changed  for  200-pound  Par- 
rott  gun-platforms ;  and  the  guns  mounted  on  these  are  the  only  guns 
now  serviceable.  The  sea-wall  completed  to  a  distance  of  1,300  feet 
80uth  of  the  wharf,  in  1878,  for  the  prote6tion  of  the  site  of  the  fort,  was 
badly  injured  by  the  heavy  storms  in  December,  1879,  by  being  partially 
undermined  near  its  southern  end :  and  a  brush  apron,  withstone  ballast, 
was  put  in  front  of  that  section  of  the  wall. 

After  a  heavy  gale  during  February,  1881,  it  was  found  that  the  water 
almost  along  the  entire  length  of  the  wall  had  deepened  to  such  an 
extent  as  to  threaten  its  destruction  by  undermining,  and  an  allotment  of 
$3,934.75  was  made  from  the  general  appropriation  tor  preservation  and 
repair  of  fortifications  for  the  protection  of  the  wall.  During  the  months 
of  April,  May.  and  June,  an  apron  constructed  of  brush  mattrasses  sunk 
with  rocK  ballast  has  been  put  in  front  of  the  wall  where  the  greatest 
wash  had  taken  place,  and  so  far  has  prevented  further  damage.  In 
the  construction  of  this  apron  936  cubic  yards  of  mattrasses  and  1,500 
cubic  yards  of  rock  ballast  were  used,  and  468  cubic  yards  of  sand  and 
clay  were  hauled  for  back-filling. 

No  appropriation  baring  been  made,  no  work  was  done  at  tbis  fortifica- 
tion during  tbe  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  tar  as  was  {possible  witn  tbe  general  appropriation  made  for 
tbis  purpose,  and  no  other  work  is  contemplated  during  tbe  current 
fiscal  year  for  tbe  same  reason. 

Appropriation  asked  for  next  fiscal  year $75,000  00 

Fort  OaineSj  Dauphin  Islandj  Alabama^  in  charge  of  Capt  A,  y.  Dam- 
rellj  Corps  of  Engineers. — ^This  work,  commenced  in  1848,  is,  with  Fort 
Morgan,  on  the  opposite  side  of  the  main  entrance  to  Mobile  Harbor, 
designed  to  command  that  entrance  and  the  lower  fleet-anchorage.  It 
needs  complete  modification  to  adapt  it  to  the  use  of  modern  heavy  guns, 
and  plans  therefor  have  been  prepared  by  the  Board  of  Engineers  for 
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Fortifications ;  but  no  appropriations  having  been  made  for  this  work, 
the  fort  remains  in  the  same  condition  as  reported  last  year. 

The  palmetto  jetties  erected  for  the  protection  of  the  site  of  this  fort 
from  abrasion  by  the  sea  have  been  very  much  damaged  by  floating 
logs  during  the  past  year,  and  the  olficer  in  charge  designs  to  submit  a 
plan  for  a  more  permanent  protection  as  soon  as  necessary  surveys  can 
be  made. 

No  appropriation  having  been  made,,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  maae  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

DEFENSES  OF  MISSISSIPPI  SOUND. 

F<n-t  an  Ship  Island^  in  charge  of  Capf.  A.  3\  Damrellj  Corps  of  En- 
gineers.— ^This  casemated  fort,  commenced  in  1862,  is  located  at  the  west 
end  of  Ship  Island,  on  the  east  side  of  Ship  Island  channel,  and  is 
designed  for  the  defense  of  a  maritime  depot  of  coal,  provisions,  &c. ; 
of  the  navigation  of  Mississippi  Sound,  and  of  the  approaches  to  New 
Orleans  from  the  eastward. 

During  a  heavy  gale  in  February,  1881,  the  whole  island  was  flooded, 
and  some  damage  was  done  to  the  store-house  and  quarter-building, 
which  was,  however,  repaired  before  the  close  of  the  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  NEW  ORLEANS. 

Fort  Fikey  Rigolets  Pass,  Louisiana,  in  charge  of  Maj.  C.  W.  Howell, 
Corps  of  Engineers,--Th\B  casemated  work,  commenced  in  1819,  is  located 
on  the  south  side  of  the  Eigolets,  a  pass  connecting  Lake  Pontchartrain 
with  Mississippi  Sound  and  the  Gulf  of  Mexico.  It  was  designed  to 
guard  the  extreme  eastern  approach  to  New  Orleans  available  for  vessels 
drawing  seven  feet  or  less. 

During  the  late  civil  war,  while  in  the  i)ossession  of  the  Confederates, 
with  the  aid  of  obstructions  in  channel,  it  served  to  prevent  predatory 
incursions  of  light-draught  steam  gunboats  of  the  United  States  Navy 
into  Lake  Pontchartrain,  which,  no  doubt,  but  for  it,  would  have  cut  oif 
direct  communication  by  the  lake  and  by  rail  between  New  Orleans  and 
the  country  east  of  the  Mississippi  River. 

Since  1862  the  work  has  been  kept  in  about  the  same  condition  it  was 
then^  except  as  to  armament  and  garrison,  both  of  which  have  since 
been  removed. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modem  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  ha.s  been  made  therefor. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion daring  the  last  fiscal  year  bejoml  its  protection,  preservation,  and 
repair,  a«  far  as  was  possible  with  the  general  appropriation  ma<le  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |24,000  00 

Fort  Macombj  Chef  Menteur  Pass,  Louisiana,  in  charge  of  Maj,  C.  TT. 
Hou^ellj  Corps  of  Engineers, — This  work,  commenced  in  1822,  is  located 
4  £ 
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on  the  south  side  of  the  "  Chef  Menteur,"  a  pass  connecting  Lake  Pont- 
chartrain  with  Lake  Borgne  and  the  Gulf  of  Mexico.  It  covers  the  ap- 
proach to  Xew  Orleans  of  vessels  drawing  four  feet  or  less  via  the  pas» 
and  Lake  Pontchartrain,  an<l  also  the  practicable  approach  of  a  land 
force  from  the  pass  via  the  "  Gentilly  llidge,"  and  the  line  of  the  New 
Orleans,  Mobile,  and  Chattanooga  liailroad,  which  crosses  the  pass  but 
a  few  hundred  yards  from  the  fort. 

A  project  for  the  modification  of  this  work,  to  adapt  it  for  the  recep- 
tion of  modern  ordnance,  was  prepared  by  the  Board  of  Engineers  for 
Fortifications  in  1870,  but  no  appropriation  has  been  made  therefor. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |24, 000  00 

Toicer  Dupr^,  Lake  Borgne,  Louimana^in  charge  of  Maj.  C.  W.  Howell j 
Corps  of  Engineers, — ^This  tower,  commenced  in  1830,  is  located  at  the 
mouth  of  Bayou  Dupre,  a  bayou  connected  with  Lake  Borgne  and  head- 
ing near  the  Mississippi  River,  about  12  miles  below  the  city  of  New 
Orleans.  It  is  one  of  the  system  of  works  designed  to  command  the 
approaches  to  New  Orleans  from  Mississippi  Sound. 

It  was  mainly  through  this  bayou  that  the  British  forces  approached 
New  Orleans  in  1814 

About  1873  and  1874  the  bayou  was  converted  into  a  canal  by  wid- 
ening'and  straightening  it  in  places  and  by  excavation  extending  to 
within  a  few  hundred  feet  of  the  Mississippi  River.  A  pier  was  also 
extended  into  the  lake.  Vessels  drawing  four  feet  or  less  can  now 
easily  pass  from  the  Gulf  of  Mexico  via  this  canal  to  its  end  near  the 
river. 

Since  the  late  civil  war  but  little  has  been  done  to  this  work,  and  for 
the  past  few  years  nothing  has  been  done.  The  tower  is  at  present  in  a 
fair  state  of  preservation.  The  parapet  of  the  battery  has  nearly  all 
been  removed,  and  there  is  no  armament.  In  case  of  necessity  the  work 
can  be  put  in  condition  in  a  few  days  to  receive  a  section  of  a  battery  of 
rifled  field  guns  and  a  suitable  garrison. 

No  appropriation  was  made  for  the  fipcal  year  euding  Jnne  *10,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Battery  Bienvenve,  Lake  Borgne,  Louimana,  in  charge  of  Maj.  0.  TT. 
Howell,  Corps  of  Engineers, — Tliis  battery,  commenced  in  1826,  is  situ- 
ated in  the  sea  marsh  at  the  junction  of  the  two  main  branches  of  Bayou 
Bienvenue,  and  about  three  miles  from  the  mouth  of  the  bayou.  It  was 
designed  to  guanl  against  boat  expeditions  from  Lake  Borgne  via  this 
bayou  to  attack  New  Orleans  in  the  rear  of  the  lower  portion  of  the 
city. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  18S2. 
No  appropriation  asked  for  next  fiscal  year. 

Tower  at  Proctorsville,  Lake  Borgne,  Louisiana,  in  charge  of  Maj,  C.  W. 
Howell,  Corps  of  Engineers. — ^This  work,  commenced  in  1856,  is  one  of 
the  system  of  works  designed  to  command  the  approaches  to  New 
Orleans  from  Mississippi  Sound.  No  work  was  done  during  the  past 
fiscal  year. 

No  appropriation  waa  made  for  the  fif  oal  year  ending  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 
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Fort  Jackson^  Mississippi  Biver^  Louisiana^  in  clmrge  of  Maj.  C.  W. 
Hotcellj  Corps  of  Engineers. — This  woxk,  commenced  in  1822,  is  situated 
on  the  right  (west)  bank  of  the  Mississippi  Eiver,  at  what  is  known  as 
the  Plaquemine  Bend,  about  70  miles  below  the  city  of  New  Orleans. 

Together  with  Fort  Saint  Philip,  situated  on  the  opposite  bank  of  the 
river,  it  was  intended  to  serve  in  the  defense  of  the  very  important  port 
of  Xew  Orleans  and  its  surrounding  country  against  attack  of  a  hostile 
fleet  attempting  their  capture  by  way  of  the  river. 

It  is  an  inclose<l  casemated  work,  with  masonry  scarps  and  new  exte- 
rior earthen  batteries,  which  are  in  an  incomplete  condition. 

For  needful  repairs  to  the  work,  completing  new  earthenlbatteries, 
and  for  continuing  preparations  for  mounting  an  armament  of  heaviest 
caliber,  the  modifications  of  this  work,  designed  by  the  Board  of  Engi- 
neers for  Fortifications,  to  adapt  it  for  the  use  of  modern  heavy  ordnance 
being  incomplete,  an  appropriation  is  asked. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion liuring  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  a«  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  tbe  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year 1^25,000  00 

Fort  Saint  Philip^  Mississippi  River,  Louisiana j  in  charge  of  Maj,  C.  W. 
Hottellj  Corps  of  Engineers. — The  location  and  purpose  of  this  work, 
which  was  commenced  in  1841,  are  sufficiently  described  in  the  preceding 
report  on  Fort  Jackson. 

It  is  folly  as  important  to  be  maintained  and  properly  armed  as  Fort 
Jackson.  Although  the  latter  is  the  larger  work,  the  position  of  the 
former  is  more  advantageous. 

It  is*an  inclosed  barbette  work,  with  masonry  scarp  and  new  exterior 
earthen  batteries,  which  are  in  an  incomplete  condition. 

For  needful  repairs  to  the  main  work,  and  for  continuing  the  construc- 
tion of  the  exterior  earthen  batteries  of  heavy  guns  which  have  been 
designed  by  the  Board  of  Engineers  for  Fortifications,  and  which  are 
yet  incomplete,  an  appropriation  is  recommended. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year |25,000  00 

Fort  Livingston,  BaratarUv  Bay,  Louisiana,  in  charge  of  Maj,  C.  W» 
Howell,  Corps  of  Engineers, — This  work,  commenced  in  1842,  is  located 
on  the  west  end  of  Grande  Terre  Island,  at  the  entrance  to  Barataria 
Bay,  and  guards  the  western  line  of  approach  to  New  Orleans  offered 
by  the  bay,  and  the  bayous  and  canals  connecting  the  bay  with  the  Mis- 
sissippi Eiver  opposite  New  Orleans.  It  also  secures  the  anchorage  in 
the  bay  as  a  harbor  of  refuge  for  coasting  or  other  light  draught  vessels 
in  time  of  war. 

The  location  is  likely  to  be  given  even  greater  importance  than  in  the 
I>a8t,  because  of  tbe  projected  Barataria  ship-canal,  and  the  canal  already 
fSar  advanced  connecting  the  bay  with  Bayous  Lafourche  and  Terrebonne 
and  the  Atchafalaya. 

No  appropriation  was  made  for  the  fiscal  y<  ar  en  ling  June  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 
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Batteries  at  the  entrance  to  the  harbor  of  Galveston,  Texas, — The  object 
of  the  earthen  batteries  of  heav^'  guns,  recently  designed  by  the  Board 
of  Engineers  for  Fortifications,  to  be  placed  on  Pelican  Spit,  Galveston 
Island,  and  Bolivar  Point,  is  for  the  defense  of  the  entrance  to  the  har- 
bor of  Galveston,  a  harbor  rapidly  increasing  in  commercial  importance. 
No  appropriation  for  the  construction  of  these  works  has  yet  been  made. 

Appropriation  afiked  for  next  fiscal  year $50,000  00 

DEFENSES  OF  SAN  DIEGO  HARBOR. 

Fort  at  San  Diego,  California,  in  charge  of  Lieut.  Col,  0.  8.  Stewart, 
Corps  of  Engineers. — This  earthwork,  situated  in  rear  of  Ballast  Point, 
commands  the  channel  at  the  entrance  to  the  bay  and  harbor  of  San 
Diego. 

The  first  and  only  appropriation  for  it  was  an  appropriation  of  $50,000 
for  the  fiscal  year  1873-'74;  under  it  work  was  commenced  in  1873,  and 
considerable  progress  was  made,  but  in  its  present  unfinished  state  this 
battery  is  utterly  worthless  for  defensive  purposes.  Its  position  wholly 
controls  the  entrance  to  the  important  harbor  and  bay  of  San  Diego, 
every  vessel  going  in  necessarily  passing  close  to  the  work. 

The  embankment  of  the  faces  of  the  battery  was  raised  to  the  level 
of  the  parade,  and  the  concrete  masonry  of  the  walls  of  one  service  mag- 
azine built  to  the  spriug  of  the  arch. 

The  watchman  in  charge  of  the  public  property  has  made  the  repairs 
to  embankments  which  have  been  required;  has  cleaned  water-tanks, 
and  has  improved  the  catch-water  drains  in  the  hillsides  and  around 
the  public  buildings.    He  reports  everything  in  good  condition. 

To  complete  this  work  so  ^at  it  may  receive  its  armament  of  fifteen 
heavy  gims  requires  the  construction  of  everything  above  the  level  of 
the  parade ;  that  is,  of  parapets,  magazines,  terrepleins,  breast-height 
walls,  platforms,  and  communication.  It  is  estimated  about  $135,000 
will  be  required  for  these.  An  appropriation  of  $70,000,  to  be  applied 
to  the  masonry  of  magazines,  breas^height  walls,  and  gun  platforms, 
and  so  much  of  the  earthwork  connected  therewith  as  possible,  is  asked 
for  the  year  ending  June  30,  1883. 

^o  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  witii  the  general  appropriation  maae  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
•fiscal  year  for  the  same  reason. 

Appropriation  askedfornext  fiscal  year $70,000  00 

DEFENSES  OF    SAN    FRANCISCO^  THE    NAVY- YARD    AT  MARE  ISLAND, 
AND  THE  ARSENAL  AT  BENICIA. 

Fort  at  Fort  Point,  entrance  to  San  Francisco  Harbor,  California,  in 
charge  of  Lieut  CoL  C,  8.  Stewart,  Corps  of  Engineers, — This  casemated 
work,  commenced  in  1853,  and  its  exterior  earthen  barbette  batteries, 
commenced  in  1870,  form  the  defenses  of  the  south  side  of  the  Golden 
Gate,  the  entrance  to  San  Francisco  Harbor. 

The  main  casemated  work  has  been  occupied  by  a  garrison. 

Minor  repairs  to  the  quarters,  in  matters  of  sewage,  &c.,  tending  to 
the  welfare  and  comfort  of  the  occupants,  and  not  interfering  in  any 
way  with  the  defense,  have  been  made  with  the  sanction  of  the  Engineer 
Department  by  the  Quartermaster's  Department. 
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The  iron  work  of  the  embrasures  has  been  painted  and  kept  in  order, 
so  far  as  practicable,  by  the  watchmen.  Owing  to  the  action  of  wind, 
water,  and  changes  of  temperature,  the  pointing  of  the  brick  scarps  and 
casemate  arches  is  steadily  wearing  away  and  dropping  out.  In  a  few 
years  its  extensive  renewal  will  be  needed. 

The  sea-wall  is  in  general  in  good  order.  The  heavy  stones  of  the 
apron  at  its  base  have  in  places,  in  past  years,  been  considerably  disturbed 
by  the  sea.  No  great  change  in  this  apron  seems  to  have  taken  place 
sinoe  the  last  annual  report. 

The  magazines,  so  far  as  reported,  are  in  good  condition.  The  gen- 
eral state  of  this  work,  subject  to  the  usual  annual  wear  and  tear,  is  as 
it  has  been  in  past  years. 

At  the  earthen  barbette  batteries  exterior  to  the  fort,  during  the  year, 
the  watchmen  have  made  repairs  to  the  sodding  of  slopes,  to  drains, 
fences,  wharf,  and  buildings.  The  latter  have  been  whitewashed.  Some 
of  them  are  of  little  value. 

Portions  of  the  sodded  slopes  of  parapets  and  traverses  have  been 
removed.  Strictly  speaking,  there  is  here  no  such  thing  as  sod.  What 
is  so  called  consists  of  the  thin  and  not  matted  roots  of  weeds  and  grasses. 
Without  great  labor  and  expense  it  is  not  possible,  therefore,  to  keep  the 
slopes  looking  well  during  the  long  dry  season.  From  past  experience 
those  most  exposed  to  the  sun  and  the  strong,  steady  winds  of  summer 
stand  best  when  not  mowed.  The  long  weeds  and  grasses  act  as  a  mat 
to  keep  the  light,  dry  soil,  loosened  and  pulverized  by  the  burrows  of 
gophers  and  like  animals,  from  being  blown  away.  Therefore  a  great 
part  of  such  slopes  has  not  been  mowed.  Takinginto  view  the  climate, 
this  want  of  good  sod,  and  the  fact  that  no  appropriation  which  would 
permit  more  than  small  repairs  has  been  made  for  five  years,  these  bat- 
teries are  now  in  tolerably  good  order. 

Thirteen  traverse  magazines  are  finished.  Sixteen  more  can  be  used 
if  necessary.  Tw^elve  timber  platforms  for  heavy  mortars  are  in  place. 
They  are  deteriorating. 

To  prepare  the  exterior  earthen  barbette  batteries  of  this  very  im- 
portant position  for  receiving  their  armament  of  the  heaviest  modern 
guns,  and  mortars,  under  existing  plans  designed  by  the  Board  of  Engi- 
neers for  the  Pacific  Coast,  and  to  make  good  the  damages  since  the 
cess5ition  of  work  in  1876,  will  require,  it  is  estimated,  $115,000.  This 
sum  could  be  applied  to  the  completion  of  thirty  platforms  for  heavy 
guns,  together  with  the  traverses,  service  magazine,  terreplein,  and 
communications  corresponding  thereto. 

No  work  upon  these  batteries  has  been  done  since  1876,  for  want  of 
fnnds,  and  the  importance  of  an  eflficient  protection  of  the  city  of  San 
Francisco,  the  navy-yard  at  Mare  Island,  and  the  United  States  arsenal 
at  Benicia  warrants  an  early  and  adequate  appropriation  therefor. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  nir  as  was  possible  with  the  general  appropriation  ma<le  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  reason. 

Appropriation  asked  for  next  fiscal  year $100,000  00 

Fort  at  JAme  Pointy  San  Francisco  Barhor,  California^  in  charge  of 
Lieut.  Col,  George  H,  Mendell^  Corps  of  Engineers. — The  system  of  works 
projected  for  the  defense  of  the  Golden  Gate  from  the  northern  shore 
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consists  of  a  casemated  work  to  be  built  at  Lime  Point,  and  detached 
earthen  barbette  batteries  on  Point  Cavallo;  on  Lime  Point  Eidge,  at 
Gravelly  Beach,  and  on  Point  Diablo. 

Some  work  was  done  in  1867  and  1868  on  the  excavation  of  the  site 
of  the  casemated  work,  but  it  remains  incomplete.  The  Point  Diablo 
Battery  was  never  begun.  The'  other  barbette  batteries  were  under 
construction  from  1870  to  1876,  but  are  incomplete,  with  the  exception 
of  the  Gravelly  Beach  Battery. 

In  order  to  complete  the  batteries  begun,  and  to  restore  the  wharf 
and  other  structures  damaged  during  the  suspension  of  operations,  the 
sum  of  $100,000  will  be  necessary,  $80,000  of  which  can  be  profitably 
applied  during  the  fiscal  year  beginning  June  30, 1882.  This  sum  will 
be  applied  to  the  construction  of  platforms,  and  necessary  repairs  and 
equipment. 

The  batteries  have  been  under  the  cai*e  of  keepers,  and  remain  in 
good  condition,  not  differing  greatly  from  that  reported  in  the  last  an- 
nual report. 

No  appropriation  haying  been  made,  no  work  was  done  at  this  fortifica- 
tion during  the  last  fiscal  year  beyond  its  protection,  preservation,  and   • 
repair,  as  lar  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same -reason. 

Appropriation  asked  for  next  fiscal  year |80,000  00 

Fort  on  Alcatraz  Inland^  San  Francisco  Harbor,  California,  in  cJiargc  of 
Lieut  Col,  Oeorge  H.  Mendell,  Corps  of  Engineers, — Alcatraz  Island  lies  in 
the  harbor  of  San  Francisco,  two  miles  inside  its  entrance,  in  a  very 
advantageous  position  for  the  defense  of  the  channels  on  every  side  of  it. 

In  1870  the  work  of  remodeling  the  defenses  of  this  island  to  adapt 
them  to  modern  ordnance — this  work  consisting  of  the  construction  of 
heavy  earthen  batteries — was  commenced  and  carried  on  for  a  few 
years,  when  it  was  susi>ended  for  want  of  funds.  The  last  appropria- 
tion ($25,000)  was  for  the  fiscal  year  1875-'76,  although  there  was  some 
work  done,  mostly  by  the  military  prisoners  confined  on  the  Island,  in 
1877. 

The  appropriation  asked  for  will  be  applied  to  the  construction  of  gun- 
platforms  for  earthen  batteries  ready  to  receive  them,  and  to  the  con- 
struction of  earthen  batteries  not  yet  commenced. 

No  appropriation  having  been  made,  no  work  was  done  at  this  fortifica- 
tion duriuc  the  last  fiscal  year  beyond  its  protection,  preservation,  and 
repair,  as  far  as  was  possible  with  the  general  appropriation  made  for 
this  purpose,  and  no  other  work  is  contemplated  during  the  current 
fiscal  year  for  the  same  retisou. 

Appropriation  asked  for  next  fiscal  year $50,000  00 

Batteries  at  Point  San  Josi,  San  Francisco  Harbor,  California,  in  charge 
of  Lieut,  Col.  C,  8,  Stewart,  Corps  of  Engineers. — During  the  late  civil 
war  two  temi^orarj'  earthen  batteries  were  built  on  this  point. 

In  the  east  batter^'  the  timber  platforms  are  decayed  as  well  as  the 
wood-work  of  the  magazines,  part  of  which  has  caved  in.  This  battery 
is  unserviceable. 

The  three  platforms  on  the  right  of  the  west  battery  are  new,  having 
been  put  down  at  the  end  of  the  last  fiscal  year,  and  the  guns  for  them 
have  been  remounted  during  this  year.  The  timber  of  the  remaining 
platforms  is  much  decayed.  The  traverse  magazine  of  timber  is  in  good 
condition  and  in  use. 
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Projects  for  new  earthen  batteries  of  heavy  guns  and  mortars  for  the 
occupation  of  this  important  point  im  the  second  line  of  defense  for  the 
bay  and  harbor  of  San  Francisco  have  been  prepared  by  the  Board  of 
Engineers  for  the  Pacific  Coast. 

No  appropriation  was  made  for  the  fiscal  year  ending  Jane  30,  1882. 
No  appropriation  asked  for  next  fiscal  year. 

Batteries  on  Angel  Island^  San  Francisco  Harbor^  California,  in  charge 
of  Lieut.  Col.  C.  S,  Stewart^  Corps  of  Engineers. — The  three  earthen  bat- 
teries on  this  island  were  built  during  the  late  civil  war  for  temporary 
use.  The  timber  platforms  and  the  timber  magazines  are  decayed,  and 
nearly  all  the  gun-carriages  have  been  condemned. 

The  batteries  are  practically  unserviceable. 

Barbette  earthen  batteries  for  the  heaviest  guns  have  been  planned 
by  the  Board  of  Engineers  for  the  Pacific  Coast,  to  occupy  the  most  val- 
imble  positions  on  the  island  which  bear  on  the  channels  leading  to  the 
upper  part  of  the  bay,  to  the  navy -yard  at  Mare  Island,  and  to  the  arse- 
nal at  Benicia. 

No  appropriation  was  made  for  the  fiscal  year  ending;  June  20,  1982. 
No  appropriation  asked  for  next  fiscal  year. 

DEFENSES  OF  THE  COLUMBIA. 

Defenses  at  the  mouth  of  the  Columbia  River^  Oregon,  and  Washington 
Territory,  in  charge  of  Maj.  0,  L.  Oillespie,  Corps  of  Engineers, — The 
defenses  consist  of  Fort  Stevens,  an  inclosed  earthwork  at  Point  Adams, 
Oregon,  on  the  south  side,  commanding  the  entrance  to  the  Columbia 
River  by  the  south  channel,  which,  after  passing  the  outer  or  northern 
end  of  Clatsop  Spit,  skirts  the  eastern  shore  of  Point  Adams  on  the 
approach  to  Astoria;  and  the  earthen  batteries  at  Fort  Canby,  Cape 
Disappointment,  Washington  Territory,  on  the  north  side,  commanding 
the  entrance  by  the  north  channel,  which  passes  in  c!ose  to  the  head- 
land, leaving  Sand  Island  to  the  southward. 

These  earthworks  were  built  during  the  late  civil  war  in  anticipation 
of  complications  with  foreign  powers.  The  breast-high  retaining  walls 
of  the  parapets,  the  walls  and  roofs  supporting  the  earth  coverings  of 
magazines,  the  gun-platforms,  nad  other  parts  which  are  commonly 
bailt  of  masonrj'  in  permanent  earthworks,  were,  in  this  case,  necessa- 
lily  built  of  wood,  for  want  of  time  and  money,  and  they  are  subject  to 
rapid  decay  in  the  climate  of  the  mouth  of  the  Columbia. 

At  Fort  Canby  a  small  quantity  of  metallic  paint  and  oil  was  purchased 
to  paint  the  powder  magazine  located  near  the  light-keeper's  dwelling. 
No  other  repairs  were  made  during  the  year. 

Funds  will  be  provided  from  the  appropriation  for  protection,  preser- 
vation, and  repair  of  fortifications  for  the  current  fiscal  year  for  rebuild- 
ing two  gun  platforms  in  the  center,  and  two  in  the  left  battery,  and 
keeping  the  powder  magazine  in  repair. 

At  Fort  Stevens  the  sallyport  was  wholly  rebuilt,  and  the  floor,  as 
well  as  the  connecting  bridge  across  the  ditch,  was  raised  ten  inches  to 
prevent  high  water  obstructing  the  entrance;  the  revetment  of  the  tra- 
verses on  either  side  of  the  15-inch  gun  were  rebuilt  and  the  earth  sodded 
and  the  interior  revetment  at  other  points  on  the  sea  faces  was  repaired. 

Funds  will  be  provided  from  the  appropriation  for  protection,  preser- 
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ration,  and  repair  of  fortifications  for  rebuilding  two  gun  platforms  on 
the  sea  front,  and  for  renewing  part  of  the  interior  revetment. 

No  appropriation  was  raa<le  for  the  fiscal  year  ending  June  30,  1882. 
No  approjiriation  asked  for  next  fiscal  year. 

BOARDS  OF  ENGINEERS. 
THE  BOARD   OF  ENGINEERS. 

The  Board  of  Engineers  stationed  at  New  York  City,  consisting  of  CoL 
Z.  B.  Tower,  Col.  John  Newton,  Lieut.  Col.  Henry  L.  Abbot,  and,  when 
so  ordered,  the  officer  in  charge  of  the  work  under  consideration,  has 
been  engaged  in  the  duties  which  have  from  time  to  time  been  referred 
to  it,  and  it  has  submitted  the  following  summary  of  its  operations : 

Coast  Defenses. — Each  year's  progress  on  the  part  of  maritime  nations 
for  attacking  land  forts  constructed  for  the  protection  of  coastwise 
harbors  has  revealed  more  and  more  the  necessity  for  important  and 
radical  changes  in  our  own  sea-coast  defenses.  From  the  great  ad- 
vance made  in  the  i)Ower  of  guns  mounted  on  war  ships  during  the  past 
twenty  years,  and  in  the  resistance  of  their  iron  armor  to  projectiles,  by 
which  they  are  enabled  without  great  risk  to  approach  near  enough  to 
shore  batteries  to  give  efficiency  to  their  own  fire,  it  seems  to  be  gen- 
erally conceded  that  earth  parapets  and  iron  shields  are  the  most  suita- 
ble cover  for  shore  guns  yet  arrived  at.  The  earth  parapet  commends 
itself  by  its  comparative  chetipness,  and  there  are  many  positions  in 
which  it  can  be  used  effectively ;  and  the  more  so  if  the  guns  which  it  • 
covers  are  mounted  on  carriages  permitting  them  to  be  depressed  for 
loading  without  exposing  the  gunners  to  direct  fire.  Of  course  the  ob- 
jection to  a  barbette  battery  always  remains,  that  it  does  not  protect 
against  highly  curved  and  vertical  fire.  The  combination  of  iron  shields 
with  masonry  scarps,  regarded  as  admissible  some  years  ago,  is  not  now 
looked  upon  with  the  same  favor ;  in  faet,  the  development  of  the  80  and 
100  ton  guns,  the  improvement  in  projectiles  and  their  initial  velocities, 
seem  to  have  rejected  that  method  of  construction  for  forts.  The  ques- 
tion naturally  arises,  how  can  iron  be  used  to  cover  shore  guns  most 
economically  and  most  efficiently  ?  It  is  a  question  as  between  forts 
with  iron  scarps  and  turrets,  and  perhaps  one  mainly  of  relative  cost. 
If  the  latter  be  the  more  expensive,  gun  for  gun,  it  gives  a  full  circle  of 
fire  to  compensate  for  the  greater  outlay  in  its  construction.  The  turret 
seems  to  be  especially  appropriate  for  the  most  important  harbors  of  our 
coast,  from  the  fact  that  the  forts  in  existence  furnish  casemate  cover 
for  garrisons  and  munitions  of  w  ar,  which  can  be  made  secure  without 
large  outlays.  In  adding  turrets,  tlierefore,  casemate  room  only  large 
enough  for  their  service  need  be  added  when  they  are  placed  outside  of 
the  fort ;  if  within,  additional  casemates  will  not  generally  be  required. 
This  Board  is  entirely  in  favor  of  using  iron  turrets  for  sea-coast  defense 
in  the  most  important  harbors  of  the  United  States. 

A  large  number  of  barbette  batteries  have  been  commenced,  and  in 
many  localities  advanced  nearly  to  completion.  They  will  be  suitable, 
when  finished,  for  the  reception  of  12-inch  rifled  guns. 

The  turrets  should  be  designed  and  built  for  an  80  or  100  ton  gun,  as 
the  most  powerful  yet  constructed.  During  the  past  year  our  studies 
have  been  directed  to  designing  a  turret  for  a  100  ton  gun,  a  report 
upon  which  has  already  been  submitted. 
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Eeports  upon  qaestions  relating  to  fortifications  have  been  made  dur- 
ing the  year  as  follows : 

1880.  November  16.  Upon  device  of  Lieut.  G.  N.  Whistler,  U.  S.  A., 
for  a  hydraulic  gun-carriage. 

December  27.  Upon  application  of  the  State  of  New  York  for  permis- 
sion to  use  a  portion  of  the  Fort  Porter  military  reservation  for  canal 
purposes. 

1881.  January  11.  Upon  question  of  granting  right  of  way  through 
public  lands  of  the  United  States  near  Fort  W^sworth,  Staten  Island, 
y.  Y.,  for  raUroad  purposes. 

January  27.  Upon  proposition  of  Mr.  Eobert  B.  Lines,  agent,  to  sell 
to  the  United  States  Government  the  right  to  manufacture  the  White- 
head-Luppis  torpedo. 

February  9.  Supplementary  report  upon  same  subject. 

January  27.  Upon  invention  of  Mr.  Newton  F.  Hartshorn,  of  balloons- 
for  war  purposes. 

April  16.  Upon  paper  of  Professor  Hofer  on  theory  of  blasting  and 
military  mining ;  translated  by  Capt.  C.  W.  Raymond,  Corps  of  Engi- 
neers. 

May  4.  Ui)on  plan  of  Mr.  W.  M.  Stehley  for  '^  elastic  armor"  for  war 
vessels. 

June  30.  Upon  subject  of  further  defense  of  Boston  Harbor  by  means 
of  turrets  and  additional  barbette  batteries,  with  accompanying  draw- 
ings. 

June  30.  Upon  a  design  made  by  this  Board  of  a  turret  for  harbor 
defense,  with  accompanying  drawings. 

Torpedo  Defense* — The  annual  appropriation  made  for  the  fiscal  year 
1880-^81,  for  providing  materials  to  defend  our  coasts  with  submarine 
mines,  &c.  ($50,000),  has  been  expended,  upon  the  recommendation  of 
this  Board,  chiefly  in  the  purchase  of  torpedo  cases  and  junction  boxea 
t4>  be  stored  for  use  in  the  channels  leading  to  the  harbor  of  Boston.  A 
much  larger  sum  could  have  been  judiciously  expended  in  providing 
for  other  important  harbors  now  quite  neglected;  and  an  increase  in 
this  api)ropriation  for  the  coming  year  is  urgently  to  be  recommended. 
The  material  is  not  liable  to  deteriorate  in  store ;  and  in  the  present 
condition  of  our  sea-coast  defenses,  and  of  their  armaments,  an  ample 
supply  of  torpedoes  is  a  necessity  which  cannot  be  ignored  without  risk 
of  disaster.  Not  less  than  $100,000  should  be  annually  applied  to  this- 
purpose  for  several  years  to  come. 

Another  matter  in  this  connection  demands  immediate  action.  In 
our  last  annual  report,  this  Board  pointed  out  in  some  detail  the  neces- 
sity for  a  special  appropriation  to  prepare  our  forts  to  serve  as  operating 
stations  fpr  submarine  mines.  Without  such  preparation  only  a  very 
imperfect  use  could  be  made  of  the  materials  in  store.  Unless  the 
electric  cables  connecting  the  mines  with  the  casemate  containing  the 
batteries,  &c.,  are  so  introduced  as  to  be  secure  against  bombardment, 
a  single  fortunate  shot  may  open  the  whole  channel  to  the  enemy.  Thi» 
would  be  the  condition  of  Boston  to-day,  and  indeed  of  most  of  our  great 
seaports.  It  is  useless  to  provide  mines  without  also  constructing  the 
shafts,  galleries,  and  bomb-proofs  necessary  for  their  efficient  service. 
An  appropriation  of  $200,000  would  go  far  towards  supplying  all  our 
chief  forts  with  these  most  necessary  additions,  and  the  appropriation 
of  that  sum  is  again  recommended.  The  works  require  time  for  their 
construction,  and  at  the  outbreak  of  hostilities  this  would  certainly  be 
lacking. 

It  is  the  duty  of  the  Board  to  again  urge  the  importance  of  increasing 
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the  number  of  enlisted  men  of  engineers  suflBciently  to  properly  prepare 
for  the  service  of  our  submarine  mines  in  war.  At  present,  owing  to 
the  redaction  of  the  Army  and  to  the  need  of  troops  on  the  plains,  only 
about  100  men  would  be  available  in  an  emergency — ^hardly  enough  to 
defepd  the  port  of  K^ew  York  City.  The  service  is  technical,  requiring 
qualifications  and  training  not  to  be  found  in  details  from  other  arms  of 
the  service  or  among  the  volunteers.  No  change  in  the  organic  law 
<3reating  the  Battalion  of  Engineers  is  required,  but  simply  a  provision 
authorizing  it  to  be  recruited  to  its  full  strength  (752  enlisted  men)  in 
addition  to  the  25,000  men  to  which  the  Army  is  now  limited.  The  Sig- 
nal Service  is  already  provided  for  upon  this  plan,  which  has  also  re- 
ceived the  favorable  indorsement  of  the  General  of  the  Army  in  his 
annual  report  for  1879.  No  increase  of  commissioned  officers  nor  change 
in  legal  organization  would  be  needful;  and  the  men,  being  thoroughly 
discipUned  and  well  drilled  as  infantry,  would  be  as  serviceable  in  ordi- 
nary emergencies  as  those  of  any  other  arm  of  service.  , 

The  experimental  development  of  our  system  of  submarine  mining 
lias  been  continued,  as  heretofore,  at  Willets  Point  5  the  expense  being 
reduced  to  a  minimum  by  the  employment  of  the  engineer  troops  in  the 
needful  mechanical  operations. 

Under  the  head  of  *^  explosives,'^  Noble's  latest  improvement  in  the 
<5lass  of  nitro-glycerine  compounds,  known  as  explosive  gelatine,  has 
received  attention.  The  private  manufacture  of  this  material  for  our 
market,  although  under  consideration,  is  not  yet  definitely  arranged  and 
under  existing  navigation  laws  it  has  been  found  impossible  to  import 
it  fix)m  Europe.  No  facilities  have  been  provided  for  manufacturing 
explosives  in  bulk  at  Willets  Point,  as  the  private  establishments  of  the 
country  are  sufficient  to  supply  all  probable  requirements.  For  these 
reasons  it  has  been  found  necessary  to  delay  these  experiments  longer 
than  was  at  first  expected ;  but,  through  the  kindness  of  Captain  Bam- 
say,  U.  S.  N.,  commanding  the  naval  torpedo  station  at  Newport,  we 
have  recently  been  presented  with  an  excellent  sample  of  about  100 
pounds,  made  there  by  Professor  Hill,  and  are  thus  enabled  to  compare 
this  new  explosive  with  those  already  carefully  studied  for  use  in  sub- 
marine mines. 

The  sample  was  made  ui)on  the  usual  formula :  89  per  cent,  of  nitro- 
glycerine ;  7  per  cent,  of  soluble  gun-cotton ;  4  per  cent,  of  camphor. 
The  substance  was  an  elastic  jelly,  amber-colored  and  sufficiently  tough 
to  be  cut  with  a  knife  in  strips.  Water  caused  no  exudation  of  nitro- 
glycerine, nor  did  explosion  occur  from  the  impact  of  a  bullet  fired  at 
short  range ;  two  important  advantages  over  dynamite. 

Tested  for  intensity  of  action  when  fired  under  water,  by  the  ring 
method  in  use  at  Willets  Point,  the  new  explosive  gave  better  results 
than  any  heretofore  obtained,  proving  to  be  about  17  per  cent,  stronger 
than  dynamite  No.  1.  The  curious  fact  was  developed  that  several  dis- 
tinct orders  of  explosion  are  possible,  depending  upon  the  nature  of  the 
primer  employed.  Thus,  with  3  ounces  of  gun-cotton  or  dynamite  No.  1, 
ignited  by  20  grains  of  fulminating  mercury,  complete  detonation  ap- 
peared to  be  secured ;  giving  normal  results  well  represented  by  the 
formula. 


p  ^  /  663G  {d  +  250)  C\  . 
V    (D  + 001)  2.1  V 


In  which  P  denotes  the  mean  instantaneous  pressure,  in  pounds,  per 
square  inch  of  exposed  surface,  which  would  be  registered  upon  the 
copper  disk  of  a  Bodman  pressure  gauge;  <5,  the  vertical  angle  made  by 
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a  line  drawn  from  the  center  of  the  charge  to  the  object  receiving  the. 
shock,  measured  from  the  nadir;  C,  the  charge  of  the  explosive  in 
pounds ;  and  D,  the  distance  from  the  charge  to  the  object,  in  feet. 
This  formula,  framed  by  Lieutenant-Colonel  Abbot,  appears  to  be  gene- 
ral in  its  application  to  all  the  modem  explosive  compounds,  when  the 
proper  number  replaces  259  in  the  numerator.  For  dynamite  No.  1 
this  number  is  186 ;  for  gun-cotton  135,  &c. 

If,  however,  the  charges  of  explosive  gelatine  be  fired  by  an  ordinary 
torpiedo  fuze  primed  with  20  grains  of  fulminating  mercury  in  a  copper 
cap,  explosion  usually  occurs  (only  two  failures  in  eighteen  trials),  but, 
as  a  rule,  much  less  intensity  of  action  is  developed ;  and,  as  the  size 
of  the  charge  is  increased,  this  difference  appears  to  become  greater. 
Thus  in  these  trials  the  measured  intensities  ranged  from  unity  to  j^  of 
perfect  detonation,  the  charges  varying  from  1  pound  to  5  pounds. 
Special  primers  of  a  much  more  powerful  chai-acter  than  those  in  use 
with  the  older  explosive  compounds  are  thus  proved  to  be  necessary, 
as,  indeed,  was  anticipated  from  foreign  notes  upon  the  subject. 

Although  these  experiments  with  explosive  gelatine  prove  that  it 
possesses  certain  merits  which  must  constitute  it  a  strong  rival  to  dyna- 
mite No.  1  in  submarine  mining,  more  extended  trials  are  needful  before 
a  final  decision  can  be  reached.  Such  trials  will  be  made  without  un- 
necessary delay.  For  use  in  military  demolitions  and  in  similar  work 
devolving  upon  the  engineers  of  an  army  in  the  field,  its  strength  and 
safety  in  handling  will  undoubtedly  place  it  in  the  first  rank. 

As  stated  in  the  last  annual  report  of  the  Board,  a  systematic  series  of 
experiments  with  Sim's  electrical  fish  torpedo  is  in  progress  at  Willets 
Point.  Ten  official  runs  and  over  thirty  wharf  trials  were  made  last 
summer  and  autumn  to  determine  the  capabilities  and  defects  of  the 
invention,  to  fix  upon  the  best  form  of  propeller,  and  to  settle  other 
practical  points  connected  with  the  working  of  the  apparatus.  During 
the  past  -winter  certain  improvements  suggested  by  these  experiments 
have  been  made  in  the  boat  and  in  the  shore  machinery,  and  the  trials 
will  soon  be  resumed  and  vigorously  prosecuted.  They  have  already 
established  the  faet  that  the  boat  possesses  merits  of  a  high  order, 
which  will  make  it  a  useftil  adjunct  to  our  submarine  mines  and  an  effi- 
cient weapon  for  repelling  countermining  operations  and  other  attempts 
of  the  enemy  to  destroy  channel  obstructions. 

The  usual  routine  of  laboratory  and  other  trials  to  perfect  the  details 
of  our  system  of  submarine  mining  has  been  continued  by  Lieutenant 
Colonel  Abbot,  but  his  most  pressing  work  has  been  the  reduction  and 
arrangement  of  the  accumulated  records  for  publication  in  the  Battalion 
press.  This  is  more  than  ever  necessary  now  that  officers  of  other  arms 
of  the  service  are  allowed  to  take  a  course  of  instruction  at  Willets 
Point  to  qualify  themselves  for  detail  as  acting  engineers,  should  it  be- 
come necessary  to  defend  our  coasts  with  submarine  mines. 

During  the  past  year  126  quarto  pages  have  been  thus  printed  and 
are  now  in  the  hands  of  the  Board,  and  it  is  believed  that  during  the 
coming  year  the  work  wilf  be  brought  up  to  date. 

Biver  and  Harbor  Improvements^  cfcc. — Under  this  head  the  Board  has, 
daring  the  same  period,  prepared  and  forwarded  reports  upon  the  fol- 
lowing projects  submitted  to  it: 

1880.  August  23.— Upon  project  of  Lieut.  Col.  G.  K.  Warren,  for  the 
improvement  of  Nantucket  Harbor,  Massachusetts. 

August  25.  Upon  additional  breakwater  for  the  further  improvement 
of  Stonington  Harbor,  Connecticut. 
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September  10.  Upon  project  of  Col.  George  Thorn,  for  thB  improve- 
ment of  Eockland  Harbor,  Maine. 

September  13.  Upon  project  of  Col.  George  Tliom,  for  the  improve- 
ment of  the  harbor  of  Scituate,  Massaehusetts. 

September  16.  Upon  Lieutenant-Colonel  N.  Michler's  modification  of 
project  for  the  improvement  of  South  Shrewsbury  Kiver,  New  Jersey. 

September  24.  Upon  project  of  Maj.  S.  M.  Mansfield,  for  improvement 
of  channel  over  bar  at  the  mouth  of  Brazos  River,  Texas. 

September  25.  Upon  project  of  Lieut.  Col.  K.  Michler,  for  improve- 
ment of  the  channel  between  Staten  Island  and  New  Jersey. 

September  30.  Upon  projeet  of  Capt.  O.  H.  Ernst,  for  an  ice-harbor 
at  Saint  Louis,  Missouri. 

October  4.  Upon  project  of  Col.  George  Thorn,  for  the  improvemen  t 
of  Newburyport  Harbor,  ^lassachusetts. 

Nov.  16.  Upon  project  of  Charles  Deering,  for  a  breakwater  at  Rock- 
land, Maine. 

November  29.  Upon  plan  of  General  H.  Haupt,  for  the  improvement 
of  rivers;  more  especially  the  Ohio  River. 

November  30.  Upon  plan  of  Mr.  H.  F.  Knapp,  for  improving  the 
channel  through  Sandy  Hook  Bar,  New  York  Harbor. 

(See  Appendix  D  23.) 

1881.  January  13.  Upon  i)roject  of  Maj.  G.  J.  Lydecker,  for  an  exterior 
breakwater  at  Chicago,  Illinois. 

February  12.  Upon  project  of  Capt.  A.  N.  Damrell,  for  the  improve- 
ment of  Pensacola  Harbor,  Florida. 

Ui)on  the  16th  of  April  a  supplementary  rei)ort  upon  the  above  sub- 
ject was  made. 

February  12.  Upon  subject  of  improvement  of  the  mouth  of  Columbia 
River,  Oregon. 

June  7.  Upon  subject  of  improvement  of  Christiana  River,  Delaware. 

In  addition  to  their  duties  with  this  Board  the  members  have  been 
engaged  upon  special  boards  and  various  duties,  viz: 

The  special  board  for  the  improvement  of  Galveston  Harbor,  Texas, 
of  which  Generals  Tower  and  Newton  are  members,  was  reconvened  in 
October  last  to  consider  certain  points  presented  to  the  Chief  of  Engi- 
neers by  Colonel  Mansfield,  the  officer  in  charge  of  this  work  of  improve- 
ment. A  report  was  submitted  October  31.  Subsequently  Colonel  Mans- 
field appeared  before  the  Board,  and  on  the  19th  of  November  an 
addendum  to  prior  report  was  forwarded,  suggested  by  his  explana- 
tions. 

Duiing  the  summer  of  1880  General  Tower  made  an  examination  of 
various  harbors  on  the  New  England  coast,  and  has  in  addition  served 
upon  a  special  board  for  the  examination  of  candidates  for  promotion  in 
the  Corps  of  Engineers. 

General  Newton,  besides  attending  to  the  important  works  of  river 
and  harbor  improvement  with  which  he  is  charged,  has  served  during 
the  past  year  as  a  member  of  the  Warren  Court  of  Inquiry. 

General  Abbot  has  continued  in  command  of  the  Engineer  school  of 
application  at  WiUets  Point,  L.  I.,  and  has  served  on  a  special  board  to 
examine  engineer  officers  for  promotion. 

BOARD  OF  E:^GINEERS  FOR  THE  PACIFIC  COAST. 

This  Board  has  consisted  of  the  following  officers  of  the  Corps:  Lieut* 
Col.  C.  S.  Stewart,  Lieut.  Col.  K.  S.  Williamson,  Lieut  Col.  G.  H.  Men- 
dell,  First  Lieut.  A.  H.  Tayson,  recorder,  with  whom  in  the  discussion 
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of  certain  of  the  subjects  brought  before  it,  have  been  associated  Maj. 
Godfrey  Weitzel,  Maj.  D.  C.  Houston,  and  Maj.  G.  L.  Gillespie,  of  the 
Corps  of  Engineers. 

The  Board,  during  the  year,  has  had  under  consideration,  and  has  re- 
ported upon,  the  selection  of  a  site  for  a  harbor  of  refuge  on  the  Pacific 
coast  between  San  Francisco  and  the  Straits  of  Fiica;  on  the  canal  at 
the  Cascades  of  the  Columbia  Eiver,  Oregon,  and  on  the  occupation  of 
one  of  the  islands  in  the  Bay  of  San  Francisco,  California,  for  a  quaran- 
tine station. 

BATTALION  OF  ENGINEERS  AND  SCHOOL  OF  APPLICATION. 

The  strength  of  the  Battalion  of  Engineers  on  June  30,  1881,  was  14 
commissioned  officers  and  199  enlisted  men. 

It  has  been  commanded  during  the  year  by  Lieut.  Col.  Henry  L.  Ab- 
bot, and  stationed  as  follows:  The  field,  staff,  band,  and  Companies 
A,  B,  and  C  at  Willetts  Point,  New  York  Harbor;  Company  E  at  West 
Point,  K  Y.  Company  D  exists  only  on  paper,  at  present,  owing  to  the 
excessive  reduction  of  the  Battalion,  in  numerical  strength,  below  the 
legal  organization. 

During  the  past  year  recruiting  has  been  limited  to  the  enlistment 
of  suitable  meYi,  applying  at  Willets  Point  and  West  Point,  and  to  oc- 
casional assignments  of  selected  men  from  the  general  depot  at  David's 
Island. 

The  changes,  during  the  year  have  consisted  of  one  death ;  35  dis- 
charges; 9  desertions;  30  re  enlistments ;  19  enlistments;  4  recruits 
received  Jfrom  depot ;  1  deserter  apprehended ;  and  3  transfers  from 
other  branches  of  service. 

The  military  duties  of  the  troops  have  consisted  in  guarding  the  de- 
pot at  Willets  Point,  where  over  $3,000,000  worth  of  public  property 
is  intrusted  to  their  care;  performing  skilled  labor, such  as  remodeling 
the  bridge  trains,  printing  confidential  documents  pertaining  to  the 
torpedo  service,  and  other  work  of  a  similar  character.  They  also  aid 
in  the  instruction  of  the  Cadets  at  the  Military  Academy,  in  sapping, 
mining,  and  pontoniering.  Their  most  important  duty,  however,  is  to 
keep  pace  with  modern  improvements  in  their  special  auties  in  time  of 
war.  These  include  many  branches,  such  as  military  reconnaissance, 
the  duplication  of  maps  by  photography,  the  practical  details  of  sub- 
marine mining,  the  attack  and  defense  of  fortified  positions,  the  con- 
struction of  military  bridges,  the  construction  of  land  mines,  &c.,  &c., 
which  are  unknown  toother  branches  of  the  service,  and  in  which  rapid 
progress  is  now  making  by  reason  of  the  modern  improvements  in  en- 
gines of  war. 

Such  knowledge  can  only  be  obtained  by  constant  study  in  times  of 
peace,  and  its  value  at  the  outbreak  of  hostilities  can  hardly  be  over- 
estimated. 

The  oflicers'  branch  of  the  school  of  application  has  made  steady  prog- 
ress during  the  past  year,  and  it  now  includes  not  only  the  strictly  mil- 
itary- p^rts  of  the  profession,  but  also  civil  engineering  to  fit  the  joung 
officers  for  the  works  of  internal  improvement  upon  which  the  Corps  of 
Engineers  is  so  largely  engaged  in  times  of  peace.  The  course  of  in- 
struction at  West  Point  is,  from  the  nature  of  the  case,  limited  to  the 
theoretical  study  of  most  of  these  branches;  and  the  tour  of  duty  at 
Willets  Point  not  only  accustoms  the  recent  graduates  to  serVice  with 
troops,  but  also  renders  them  expert  in  the  handling  and  use  of  instru- 
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ments  and  in  the  practical  application  of  their  knowledge  learned  from 
books. 

In  connection  with  the  submarine  mining  branch  of  the  duties  of  the 
Corps  of  Engineers  the  young  oflBcers  do  much  more  than  this.  Every 
facility  for  the  study  of  electricity  and  modem  explosives  is  afforded 
them  at  Willets  Point,  and  they  acquire  much  information  to  be  obtained 
at  no  other  place  in  the  country.  During  the  past  year  the  experiment 
of  having  a  small  detail  of  artillery  officers  study  this  coursefor  a  period 
of  six  months  has  been  successfully  tried.  Three  officers  have  done  so 
in  a  thorough  manner,  and  would  now  be  qualified  for  detail  as  acting 
engineers  should  their  services  be  required  in  defending  our  coasts  with 
torpedoes. 

In  my  last  annual  report  I  so  fully  set  forth  the  necessity  for  an  increase 
in  the  number  of  enlisted  men  of  engineers  that  repetition  here  is  hardly 
required.  The  matter  is  one  of  urgent  importance,  and  I  desire  to  press 
its  consideration  upon, the  attention  of  the  department  as  strongly  as 
possible.  No  change  in  the  legal  organization  nor  in  the  actual  number 
of  commissioned  officers  is  requested;  but  only  that  the  rank  and  file 
maybe  placed  upon  such  a  footing  as  to  afibrd  a  reasonable  expectation 
that  the  work  which  must  devolve  upon  them  at  the  outbreak  of  any 
war  maybe  performed  in  a  manner  to  meet  the  just  expectations  of  the 
country.  At  present  this  is  not  the  case,  owing  to  the  limitation  fixed 
upon  the  number  aqthorized  to  be  enlisted — 200  men  instead  of  752  men 
allowed  by  law. 

(See  Appendix  No.  3.) 

ENGINEER    POST    AND    DEPOT    AT    WILLETS    POINT,    NEW 

YORK    HARBOR. 

This  post  and  depot  is  commanded  by  Lieut.  Col.  Henry  L.  Abbot, 
Corps  of  Engineers. 

It  contains  the  engineer  school  of  application,  where  the  enlisted  men 
of  that  branch  of  the  service  are  trauied  in  their  duties  as  sappers,  miners^ 
pontoniers,  military-map-making,  &c.,  and  where  officers  on  assignment 
to  the  corps  are  sent  for  practical  instruction  in  the  military  and  in 
many  of  the  civil  branches  of  their  profession.  All  our  experiments 
with  torpedoes  have  been  conducted  there,  and  from  this  school  must 
come  the  officers  and  men  qualified  to  employ  the  new  weapon  in  defend- 
ing our  coasts  against  maritime  attack. 

The  buildings  have  all  been  constructed  in  as  plain  and  economical  a 
manner  as  possible.  No  special  appropriations  have  been  made  for  sev- 
eral years  for  this  purpose,  and  the  sum  of  $5,000  is  earnestly  requested 
to  continue  the  work. 

The  depot  contains  the  bridge  equipage  of  the  Army,  the  engineer 
trains  for  field  service,  the  torpedo  materials  stored  for  the  defense  of 
the  coast,  the  astronomical,  geodetic,  and  surveying  instruments  used  by 
the  corps  in  civil  works,  all  guarded  and  cared  for  by  the  engineer 
troops. 

The  usual  appropriation  of  $1,000  for  the  purchase  of  materials  for 
instructing  the  three  companies  at  Willets  Point  in  their  military  duties 
is  requested. 

Also^  the  usual  appropriation  of  $4,000  for  the  current  expenses  of  tho 
depot,  including  the  repair  of  instruments  for  the  general  use  of  the 
orps.    . 
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Statement  of  funds. 

Amount  expeiide4  and  pledged,  18S0-'81 $5,000 

Amount  available  for  lH81-*e*J 5,000 

Amount  desired  for  188*^83  viz : 

Materials  for  instruction  of  troops $1,000 

Current  expenses  of  depot 4, 000 

Construction  of  public  buildings ; 5, 000 

10,000 

(See  Appendix  Xo.  4.) 

UNITED   STATES    MASTIC     WORKS    ON    GOVERNOR'S     ISLAND^ 
NEW    YORK   HARBOR. 

These  works  are  in  charge  of  Col.  John  Newton,  Corps  of  Engineers. 

Stattment  of  mastic  and  bitumen  stored  with  post  quartermaster  at  Governor's  Island j  Xetv^ 

York  Uarhor. 
Mastic : 

Pounds. 

On  hand  July  1,  1880 236,17 

Sold  to  officers  for  public  works 1,980 

On  hand  July  1,  1881 234,187 

Bitumen : 

On  hand  July,  1880 65,760 

Sold  to  officers  for  public  works 4, 275 

On  hand  July  1,  1881 61,485- 

RIVER   AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  past  fiscal  year  were  derived  from 
the  balances  of  the  appropriations  of  June  14,  1880,  and  of  previous- 
dates,  together  with  such  small  portions  of  the  appropriation  of  March 
3, 1881,  as  were  made  available  before  the  30th  of  June. 

A  brief  statement  is  given  below,  setting  forth  the  condition  of  each 
improvement,  the  extent  of  the  work  performed  during  the  year,  tho 
amount  of  money  expended,  and  an  estimate  of  the  probable  cost  of  com- 
pletion, together  with  an  estimate  of  the  amount  that  can  be  profitably 
expended  daring  the  year  ending  June  30,  1883. 

The  reports  of  the  officers  in  charge  of  the  various  improvements  will 
be  found  in  the  Appendix,  and  to  these  reports  special  reference  should 
be  made  whenever  detailed  information  is  desired  concerning  the  pro- 
gress and  condition  of  each  work. 

The  examinations  and  surveys  required  and  provided  for  in  the  3d 
section  of  the  river  and  harbor  act  of  March  3, 1881,  have  been  distrib- 
uted and  assigned  to  the  officers  in  charge  of  the  several  river  and  har- 
bor districts,  and  it  is  expected  that  reports  may  be  received  in  time  to 
be  submitted  to  Congress  in  the  early  part  of  the  ensuing  session. 

ATLANTIC     COAST. 

LMPROVEMENT  OF  RIVERS  AND   HARBORS  IN  THE  STATES  OF  MAINE,. 
NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 

Officer  in  charge,  Col.  George  Thom,  Corps  of  Engineers,  tvho  ha«^ 
under  his  immediate  orders  Lieut.  William  T.  Eossell,  Corps  of  Engi- 
neers. 

1.  Breakwater  on  Saint  Croix  River^  near  Calais^  ifafne.— This  break- 
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water  was  built  by  the  United  States  Grovernment  in  1856,  upon  "  the 
Ledge,"  which  is  situated  about  5  miles  below  the  bridge  at  Calais,  Me. 
It  consists  of  three  crib- work  piers,  ballasted  with  stone,  and  was  so 
located  as  to  prevent  vessels  in  descending  the  river  on  the  ebb-tide 
from  being  thrown  upon  the  ledge  by  the  strong  tidal  current  which 
sets  directly  upon  it.  This  work  has  hitherto  answered  this  purpose  in 
a  very  satisfactory  manner,  but,  owing  to  the  damage  sustained  by  run- 
ning ice  and  decay  of  timber,  it  has  become  so  much  dilapidated  as  to 
necessitate  its  being  entirely  rebuilt 

For  this  work  the  sum  of  $4,000  was  appropriated  by  the  river  and 
harbor  act  of  March  3, 1881,  under  which  a  contract  has  been  made  for 
its  completion  on  or  before  the  31st  of  October,  1881. 

Amount  appropriated  by  act  approved  March  3,  1881 ,. $4,000  00 

July  1,  18h1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  I,  1880 24  59 

July  1,  1881,  amount  available 3,975  41 

(See  Appendix  A  1.) 

2.  Lubec  Channel,  Maine. — The  project  for  the  improvement  of  this 
ehannel  was  based  upon  a  survey  made  in  1878,  the  object  being  to 
make  the  channel  navigable  in  all  stages  of  the  tide  by  giving  it  a  depth 
of  not  less  than  12  feet  at  mean  low- water,  or  9  feet  at  low-water  of 
spring  tides.  This  channel  is  now  obstructed  by  shoals  lying  between 
the  head  of  "the  Narrows"  and  "Western  Bar  beacon,''  a  distance  of 
about  2J  miles,  the  shoalest  parts  of  which  have  a  depth  of  not  more 
than  5  feet  at  mean  low- water. 

The  following  appropriations  have  been  made  for  this  improvement, 
to  wit: 

By  the  river  and  harbor  act  of  March  3,  1879 $44,000 

By  the  river  and  harbor  act  of  June  14,  1880 20,000 

By  the  river  and  harbor  act  of  March  3,  1881 45, 000 

Total 109,000 

Under  the  appropriation  of  March  3,  1879,  a  contract  was  made  in 
September,  1879,  for  the  partial  dredging  of  this  channel.  Under  this 
contract  the  removal  of  the  spit  off  Leadurny  Point  was  completed  and 
dredging  was  commenced  in  the  lower  part  of  the  channel,  near  the 
*'  Western  Bar  beacon,''  after  which  (in  March,  1880)  the  contracting 
party  abandoned  the  work.  Subsequently  proposals  were  invited  for 
this  work  three  times,  the  last  time  August  17, 1880,  under  the  two  ap- 
propriations then  available,  resulting  in  a  contract  made  September  2, 
1880. 

The  total  amount  expended  as  above,  to  the  close  of  the  year  ending 
June  30,  1880,  was  $3,127.35. 

Under  the  contract  of  September  2,  1880,  dredging  was  commenced 
June  1,  1881. 

During  the  fiscal  year  ending  June  30, 1881,  tlie  additional  sum  that 
has  beenexjpended,  including  outstanding  liabiUties,  amounts  to  $3,663.50, 
whereby  the  channel  has  been  still  further  improved  at  its  lower  end. 

Under  the  appropriation  of  March  3,  1881,  proposals  are  to  be  invited 
at  an  early  day,  for  continuing  this  work. 

With  the  amount  now  available  the  channel  can  probably  be  opened 
to  the  projected  depth  for  a  width  of  about  170  feet ;  but  to  complete  it 
to  the  full  projected  width  of  200  feet  (as  it  should  be),  will  require  an 
additional  appropriation  of  $25,000. 
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July  1,  1880,  amount  available : ! ^,872  65 

Amount  appropriated  by  act  approved  March  3,  1881 45, 000  00 

$105,872  65 

July  0,  1881,  amonnt  expended  durinc  fiscal  year,  exclusive 

ofontstanding  liabilities  July  1,  1880 3,119  40 

Joly  1,  1881,  outstanding  liabilities 544  10 

— •-        3,663  50 

July  1,  1881,  amount  available 102,209  15 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1883 20,000  00 

(See  Appendix  A  2.) 

3.  Mooseorbec  Bar  at  Jonesport,  Maine. — ^The  project  for  the  improve- 
ment of  the  channel  at  this  place  was  adopted  in  1881,  the  object  being 
to  afford  a  safe  and  direct  channel  of  not  less  than  200  feet  in  width  and 
14  feet  in  depth  at  mean  low-water,  or  llf  feet  at  low- water  of  spring- 
tides, the  mean  fall  of  the  tides  being  11 J  feet.  The  main  channel  is  very 
narrow  and  tortnous,  and  so  much  obstructed  by  sunken  ledges  as  to 
make  navigation  very  unsafe. 

The  estimated  cost  of  this  improvement  is  $35,000. 

By  the  river  and  harbor  act  of  March  3, 1881,  there  was  appropriated 
therefor  the  sum  of  $10,000,  which  is  to  be  applied  to  the  partial 
dredging  of  the  channel  across  the  bar,  the  same  to  be  done  by  contract. 

The  additional  amount  of  $25,000  that  will  be  required  for  the  comple- 
tion of  this  improvement,  it  is  proposed  to  apply  to  the  completion  of 
this  channel  to  the  projected  width  and  depth,  and  to  the  removal  of 
the  sunken  ledge  near  steamboat  buoy. 

Amount  appropriated  by  act  approved  March  3,  1881 |10,000  00 

July  1.  l@8i,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 8  75 

July  1,  1881,  amount  available 9,991  25 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 1883 . .    25, 000  00 
(See  Appendix  A3.) 

4.  Belfast  Harbor^  Maine. — ^The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1876,  the  object  being  to  give  a  depth  in  front  of 
the  wharves  suificient  to  enable  steamers  and  other  vessels  to  arrive 
and  depart  in  all  stages  of  the  tide.  In  the  upper  part  of  the  harbor,  in 
front  of  Lane's  wharf,  there  was  not  more  than  4  feet  of  water  at  mean 
low-water,  when  surveyed  in  1875,  and  this  depth  increased  downwards 
to  about  midway  between  Sanford's  Boston  steamer  wharf  and  McGil- 
very's  ship-yard,  where  there  was  12  feet  of  water  at  mean  low-water. 

Under  the  several  appropriations,  aggregating  $22,000,  made  in  the 
years  1876-79,  this  harbor  has  been  excavated  to  a  dep^h  of  10  to  12 
feet  at  mean  low-water  from  the  wharf  lines  out  to  deep  water,  in  com- 
pletion of  the  project  adopted. 

July  1, 1880,  amount  available $3,000  00 

Jolyl,  1881,  amount  available 3,000  00 

(See  Appendix  A  4.) 

5.  Rockland  Rarbor,  Maine. — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  January,  1881,  the  object  being  to  afford  a  safe  and 
convenient  harbor  of  refuge  at  this  place,  by  means  of  two  rubble  stone 
breakwaters,  one  to  be  built  out  from  Jameson  Point,*  in  a  direction  of 
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about  south,  16Jo  east  f5r  a  distance  of  1,900  feet  from  high-water  mark^ 
and  the  other  to  commence  at  South  Ledge,  and  extend  in  a  direction 
about  north,  9°  east  for  a  distance  of  2,640  feet. 
The  estimated  cost  of  these  breakwaters  is  as  follows,  viz : 

JameBon  Point  Breakwater |125,00O 

South  Ledge  Breakwater 375,000 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $20,000  was 
appropriated  for  this  harbor,  under  which  a  contract  has  been  made  for 
furnishing  and  placing  in  the  Jameson  Point  breakwater  24,000  tons  of 
rubble  stone,  the  contract  to  be  completed  on  the  30th  of  November^ 
1881. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
including  outstanding  liabilities  is  $10,823.92  whereby  the  breakwater 
has  beeij  built  out  for  a  length  of  560  feet  to  a  point  distant  about  670 
feet  firom  high-water  mark  5  with  a  probability  of  its  completion  to  a 
farther  distance  of  about  400  feet  under  the  present  contract. 

The  appropriation  of  $105,000  asked  for,  for  the  fiscal  year  ending 
June  30,  1883,  it  is  proposed  to  apply  to  the  completion  of  the  Point 
breakwater. 

July  1,  1880,  amount  available : ^,000  00 

July  1,  1881.  amount  expended  during  fiscal  year,  exclusiye 

of  outstanding  liabilities  July  1,  1880 |9,854  09 

July  1,  1881,  outstanding  liabilities 968  93 

— ^ 10,823  92 

July  2,  1881,  amount  available 9,176  08 

Amount  (estimated)  required  for  completion  of  existing  project 480, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1883 105,000  00 

(See  Appendix  A  5.) 

6.  Richmond  HarhoTy  Kennebec  River ,  Maine. — ^The  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1881,  the  object  being  to  aiford 
a  channel  of  navigable  width  and  of  not  less  than  10  feet  in  depth  at 
mean  low- water  at  the  shoals  at  the  upper  end  of  Swan  Island,  and  at 
Hatch's  Eocks,  2  miles  below  5  and  not  less  than  11  feet  at  mean  low- 
water  at  the  foot  of  Swan  Island.  The  channel  at  the  first  two  places 
is  narrow  and  not  more  than  8^  feet  in  depth  at  mean  low- water,  whilst 
at  the  foot  of  the  Island  it  is  not  more  than  30  feet  in  width  for  a  depth 
of  11  feet  at  mean  low- water. 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  harbor,  which  is  to  be  applied 
to  the  construction  of  a  wing-dam  at  the  head  of  Swan  Island,  and  to 
the  dredging  in  part,  of  the  projected  channels  at  Hatch's  Rocks  Shoal, 
and  at  the  foot  of  Swan  Island,  for  which  works  contracts  have  been 
made.  The  additfonal  appropriation  of  $10,000  asked  for  is  to  be  ap- 
plied to  completing  the  dredging  of  the  channels  and  thawing  dam  at 
Hatch's  Rocks  Shoal. 

Amount  appropriated  by  act  approved  Marcb  3,  1881 $10, 000  OO 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 19  0^ 

July  1,  1881,  amount  available 9,980  98 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^.    10, 000  00 

(See  Appendix  A  6.) 
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7.  Cathance  Uirer,  Maine. — ^The  project  for  the  improvement  of  this 
river  was  based  upon  the  survey  made  in  1879,  the  object  being  to  afford  a 
channel  of  navigable  widtli  and  of  not  less  than  10  feet  depth  at  mean  low- 
water  (or  15^  feet  at  mean  high-water)  from  the  outlet  of  the  river  into 
Merry  meeting  Bay  to  the  channel  of  Kennebec  Kiver'near  "The  Chops," 
a  distonce  of  about  2^  miles.  The  natural  channel  was  crooked  and  had 
bat  6  feet  of  water  at  mean  low- water  in  its  shoalest  part. 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  river,  of  which  there  was  ex- 
pended during  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $9,459.69, 
which  was  applied  to  the  completion  of  the  channel  by  dredging  through 
the  "outer  bar''  (near  "The  Chops"),  and  to  its  completion  at  the  lower 
part  of  the  Bar  XH,  for  a  width  of  100  feet.  \ 

By  the  river  and  harbor  act  of  March  3, 1881,  the  additional  sum  of 
$6,000  was  appropriated  for  this  river,  under  which  a  contract  has  been 
made  for  completing  the  work  that  is  now  deemed  most  necessary  for 
its  improvement,  and  is  to  be  applied  to  widening  the  channel  at  the 
lower  part  of  Bar  III  to  a  width  of  about  130  feet,  and  to  opening  a 
channel  to  a  width  of  about  125  feet  through  the  upper  part  of  this  bar, 
the  same  to  be  completed  on  or  before  the  30th  of  September,  1881. 

July  1,  1880,  amount  available $10,000  00 

Aroount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$16,000  00 

July  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilitie*  July  1,  1880. 9,459  69 

July  1,  1881,  amount  available 6,540  31 

Amount  (estimated)  required  for  completion  of  existing  project 9, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .        9, 000  00 

(See  Api)endix  A  7.) 

8.  "  Out^  apposite  Bathj  Maine, — The  project  for  the  improvement  of 
the  channel  at  this  place  was  adopted  in  1870  and  modified  in  1878,  the 
object  being  to  afford  a  navigable  channel  not  less  than  90  feet  in  width 
at  and  near  "upper  hell-gate,''  in  Back  Kiver,  and  of  not  less  than  11 
feet  in  depth  at  mean  low- water  above  the  gate,  and  12  feet  in  depth 
below  it.  The  channel  was  originally  very  crooked  and  narrow,  and 
much  obstructed  by  dangerous  sunken  ledges,  the  shoalest  of  which 
had  not  more  than  3  feet  of  water  on  it  at  mean  low-water. 

The  total  amount  expended  to  the  30th  of  June,  1880,  on  the  project 
now  being  executed  was  $33,249.71,  whereby  the  channel  above  the 
gate  had  been  opened  to  the  projected  width  (110  feet)  and  depth,  and  in 
5ie  gate  and  below  it  to  a  depth  of  12  feet  at  mean  low- water  for  a  part 
of  its  jBxtent  only. 

Under  the  appropriation  of  $7,000  made  by  the  river  and  harbor  act 
of  June  14, 1880,  a  contract  was  made  for  breaking  up  and  removing 
about  175  cubic  yards  of  the  remaining  sunken  ledges,  the  same  to  be 
completed  during  the  present  season. 

During  the  year  ending  June  30,  1881,  there  has  been  expended, 
indnding  outstanding  indebtedness,  the  sum  of  $1,901.37  in  partial 
completion  of  said  contract. 

Under  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  March  3, 1881,  a  contract  has  been  made  for  breaking  up  and  remov- 
ing all  the  remaining  sunken  ledges  in  completion  of  So.  the  work  pro- 
jected for  the  improvement  of  this  channel,  the  same  to  be  completed  on 
or  before  the  30th  of  November,  1881. 
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July  1,  1880,  amount  avaUable |7,250  29 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

112,250  29 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

pi  outstanding  liabilities  July  1,  1880 1,551  37 

July  1.  1881,  outstanding  liabilities 350  00 

1,901  37 

July  1,  1881,  amount  available 10,348  92 

S3e©  Appendix  A  8.) 
.  Pm-tland  Harbor j  Maine. — The  project  for  the  improvement  of  this 
harbor  by  building  a  breakwater  on  Stanford's  Ledge  was  adopted  In 
1833-'36.  and  was  modified  in  1866, 1872  and  1881  as  to  the  plan  for  the 
completion  of  the  breakwater  and  the  improvement  of  the  harbor  by 
dredging.  The  amount  expended  thereon  up  to  the  close  of  the  fiscal 
year  ending  June  30^  1880,  was  $250,000,  by  which  the  following  work 
had  been  done,  to  wit : 

1.  The  breakwater  extended  and  completed  for  a  total  length  of  2,005 
feet,  including  the  granite  pier,  25  feet  in  diameter,  at  its  outer  extrem- 
ity. 

2.  A  channel  dredged  through  the  Middle  Ground  Bar  to  a  width  of 
500  feet  and  to  a  depth  of  20  to  22  feet  at  mean  low-water,  on  the  shoal- 
est  part  of  which  there  was  originally  but  15  feet  at  mean  low -water. 

3.  The  area  in  front  of  the  Grand  Trunk  Railway  wharves  dredged  to 
a  depth  of  20  feet  at  mean  low-water,  and  all  that  in  front  of  the  Har- 
bor Commissioner's  Line,  from  Atlantic  Wharf  up  to  MerriU's  Wharl^  to 
a  depth  of  16  feet,  where  before,  on  its  shoalest  part,  there  was  but  4  teet 
of  water  at  mean  low- water. 

4.  The  channel  in  Back  Bay,  from  Tukey's  Bridge  up  to  the  stone- 
shed  wharves,  dredged  to  a  width  of  not  less  than  100  feet  and  for  a 
depth  of  8  feet,  where  before,  on  its  shoalest  part,  there  was  but  2  feet  of 
water  at  mean  low- water. 

5.  Sunken  rocks  and  a  wreck  removed  from  the  harbor. 

During  the  fiscal  year  ending  June  30,  1881,  the  additional  sum  of 
$13,299.31  has  been  expended,  whereby  the  dredging  in  fix)nt  of  the 
Harbor  Commissioner's  Line  has  been  continued  to  a  depth  of  16  feet  at 
mean  low-water  up  to  near  Brown's  wharf,  and  in  front  of  Atlantic 
Wharf  to  a  depth  of  21  feet  at  mean  low- water,  .and  the  removal  of  the 
"  Middle  Ground,"  in  the  lower  part  of  the  harbor  to  a  depth  of  21  feet 
at  mean  low-water,  has  been  commenced. 

There  is  now  available  for  this  harbor  $46,700.69  which  is  to  be  ap- 
plied under  a  contract  therefor,  to  continuing  the  removal  of  the  "Mid- 
dle Ground "  to  a  depth  of  21  feet  at  mean  low- water,  for  a  width  of 
about  400  feet  whicli  will  probably  be  completed  before  the  close  of  the 
present  season. 

The  amount  that  can  be  profitably  exi>ended  during  the  fiscal  year 
ending  June  30,  1883,  is  $110,000  which,  if  appropriated,  it  is  proposed 
to  apply  to  completing  the  removal  of  the  "  Middle  Ground  "  to  a  depth 
of  21  feet  at  mean  low-water,  up  to  the  Harbor  Commissioner's  Line,  be- 
ing all  that  is  now  projected  for  completing  the  improvement  of  this 
harbor. 

By  the  removal  of  this  "  Middle  Ground,"  as  projected,  greatly  increased 
facilities  which  have  now  become  necessary,  would  be  afforded  the  num- 
erous ocean  steamers  as  well  as  other  large  class  vessels  which  visit 
this  i)ort,  in  approaching  and  entering  the  present  and  projected  docks, 
as  well  as  in  affording  more  capacious  and  suitable  anchorage  ground. 
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July  1,  1880,  amonnt  axailable I $40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

160,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 12,967  50 

July  1,  1881,  outstanding  liabilities 331  81 

13,299  31 

July  1,  1881,  amount  available 46,700  69 

Amount  (estimated)  required  for  completion  of  existing  project 110,000  00 

Amount  Uiat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883.  110, 000  00 

(See  Appendix  A  9.) 

10.  Richmond's  Island  Harbor^  Maine. — The  project  adopted  for  the 
unprovement  of  this  haorbor  was  adopted  in  1872,  the  object  being  to 
afford  a  harbor  of  refuge  by  means  of  a  rubble  stone  breakwater  about 
2,000  feet  in  length  which  connects  the  island  with  the  main  land. 

The  total  amount  exx)ended  thereon  up  to  the  close  of  the  fiscal  year 
ending  June  30;1881,  was  $106,907.18,  whereby  the  breakwater  has  been 
built  to  the  projected  length  nearly  in  completion  of  same. 

The  amount  now  available  is  to  be  applied  under  a  contract  made 
therefor,  to  the  completion  of  this  work  to  the  projected  height,  so  that 
no  further  appropriation  is  a«ked  therefor.     , 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

$6,000  00 

July  1,  1881,.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 : 2,907  18 

July  1,  1881,  amount  available 3,092  82 

(See  Appendix  A 10.) 

11.  Kenndmnk  River,  Maine. — ^The  project  originally  adopted  for  the 
improvement  of  this  river,  consisted  in  the  erection,  in  1829-'52,  of  two 
granite  piers  at  its  mouth,  to  afford  a  permanent  entrance  to  the  river, 
and  of  a  wharf  a  short  distance  above  for  the  security  of  vessels  when 
detained  by  tides  and  storms.  With  the  appropriations  made  in  1870 
and  1871,  aggregating  $10,000,  these  piers  were  extended  and  repaired 
and  the  wharf  above  was  also  repaired.  This  project  was  modified  in 
1876,  the  object  being  to  aflford  a  channel  of  navigable  width  from  the 
month  of  the  river  up  to  Kennebunkport,  a  distance  of  about  1  mile, 
and  of  not  less  than  4  feet  in  depth  at  mean  low- water,  or  13  feet  at 
mean  high-water. 

The  amount  expended  from  1870  to  June  30, 1880,  is  $15,074.83,  and 
has  resulted,  in  addition  to  the  extension  and  repairs  of  the  piers  and 
wharf,  in  the  partial  improvement  of  the  channel  as  projected. 

During  the  fiscal  year  ending  June  30, 1881^  the  sum  of  $3,920.81  was 
expended  on  this  work,  which  has  resulted  m  the  completion  of  the 
channel  as  projected,  and  in  some  repairs  on  the  Grovemment  Wharf. 
The  amount  now  available  is  to  be  applied  to  completing  the  repairs  of 
the  wharf  and  piers,  which  will  be  suflficient  for  that  purpose,  so  that  no 
further  appropriation  is  required  for  this  river, 

July  1,  1880,  amount  available $3,925  17 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$5,925  17 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiea  July  1, 1880 3,929  81 

July  1,  1881,  amount  available 1,995  36 

(See  Appendix  A  11.) 
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12.  Winnipiseogee  LaJce,  New  Hampshire. — ^The  project  for  the  im- 
proyement  of  this  lake  was  adopted  in  1879,  the  object  being  to  afford 
at  its  outlet  into  Long  Bay,  a  channel  50  feet  in  widtii  and  not  less  than 
5  feet  in  depth  in  the  lowest  known  stage  of  the  water,  the  estimated 
cost  of  which  was  $7^500. 

For  completing  this  improrement  the  following  sums  have  been  ap- 
propriated by  Congress,  viz: 

By  the  river  and  harbor  act  of  June  14,  1880 |5,000 

By  the  river  and  harbor  act  of  March  3,  1881 2,500 

Total 7,500 

Under  these  appropriations  contracts  have  been  made  for  the  com- 
pletion of  the  proposed  improvement,  on  or  before  the  close  of  the  present 
season,  some  progress  having  been  made  thereon  during  the  fiscal  year 
ending  June  30, 1881. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

17,500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,  1880 104  35 

July  1,  1881,  amount  available  \ 7,395  65 

(See  Appendix  A  12.) 

13.  Lamprey  River ^  New  Hampihire.'— The  project  for  the  improvement 
of  this  river  was  adopted  in  1874,  the  object  being  to  afford  a  channel 
of  navigable  width  and  not  less  than  11  feet  in  depth  at  mean  high-water 
from  its  mouth  to  the  head  of  tide- water  at  New  Market,  a  distance  of 
about  2i  miles. 

The  natural  channel  is,  in  places,  narrow  and  crooked,  and  much  ob- 
structed by  sunken  rocks  and  shoals,  with  not  more  than  9  feet  of  water 
upon  them  at  mean  high-water. 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  river,  which  is  to  be  applied 
to  the  removal,  in  part,  of  the  sunken  rocks,  arrangements  having  been 
made  to  commence  operations  at  once. 

Should  the  sum  of  $14,000  asked  for,  for  the  fiscal  year  ending  June 
30, 1883,  be  appropriated,  it  is  proposed  to  apply  it  to  completing  the 
removal  of  all  the  shoals  and  obstructions  estimated  for  in  the  original 
project,  whereby  a  safe,  navigable  channel  will  be  made  up  to  the  head 
of  navigation  at  the  wharves  of  New  Market. 

Amount  appropriated  by  act  approved  March  3, 1881 $10, 000  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiHties  July  1,  1880 8  75 

July  1, 1881,  amount  available 9,991  25 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.     14, 000  00 

(See  Appendix  A  13.) 

14.  Exeter  River j  Kew  Hampshire. — The  project  for  the  improvement 
of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a  channel  of 
navigable  width  from  the  mouth  of  the  river  up  to  the  head  of  tide-water 
at  Exeter,  N.  H.,  and  of  not  less  than  10  to  12  feet  in  depth  at  mean 


Digitized  by 


Google 


BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  J3.  ARMY.     71 

high- water.  The  natural  channel  is  narrow  and  crooked  and  obstructed 
by  sunken  rocks,  and  in  its  shoalest  part  in  Exeter  it  has  not  more  than 
7  J  feet  of  water  at  mean  high-water. 

The  following  appropriations  have  been  made  by  Congress  for  complet- 
ing all  the  work  projected  for  the  improvement  of  this  river,  to  wit: 

By  the  river  and  harbor  act  of  June  14,  1880 $20,000 

By  the  river  and  harbor  act  of  March  3,  1881 15,000 

Total 35,000 

The  amount  expended  thereon  during  the  fiscal  year  ending  June  30, 
1881  (Including  outstanding  liabilities),  is  $3,026.92,  which  has  resulted 
in  the  removal  of  nearly  all  the  sunken  rocks  from  the  channel  whereby 
its  navigation  has  been  very  much  improved  throughout.  A  contract 
has  also  been  made  for  completing  all  the  projected  hedging  during  the 
present  season,  of  which  a  portion  has  been  done  above  Fernald's  wharf, 
so  that  no  further  appropriation  will  be  required  therefor. 

July  1,  1880,  amount  available $20,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$35,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

out«tandingliabilitiee  July  1.1880 2,072  92 

July  1,1881,  outstanding  liabilities : 1>54.  00 

•  3, 026  92 

July  1,  1881,  amount  available 31,973  08 

(See  appendix  A  14.) 

15.  Portsmouth  Harbor,  New  Hampshire, — The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1879,  the  object  being : 

1.  To  close  by  means  of  a  rubble-stone  breakwater  the  channel  be- 
tween Great  Island  and  Goat  Island,  so  as  to  prevent  the  strong  cur- 
rent of  flood-tide  from  passing  through  that  channel,  as  by  it  vessels  in 
going  up  the  harbor  have  often  been  thrown  upon  Goat  Island  Ledge, 
which  projects  far  into  the  channel,  here  very  narrow. 

2.  The  removal  of  Gangway  Eock  to  a  depth  of  20  feet  at  mean  low- 
water,  or  28J  feet  at  mean  high-water,  which  lies  in  the  channel  between  . 
South  Beacon  Shoal  and  the  navy-yard,  the  shoalest  part  of  which  has 
now  but  12  feet  of  water  on  it  at  mean  low-water,  and  9.7  feet  at  extreme 
low-water  of  spring  tides. 

3.  The  removal,  in  part,  of  the  ledge  at  the  southwestern  point  of  Badg- 
er's Island,  upon  which  vessels  are  liable  to  be^  and  often  have  been, 
thrown,  in  coming  down  the  harbor  on  the  ebb-tide. 

The  total  amount  expended  to  June  30, 1880,  on  the  project  being  exe- 
cuted is  $9,988.54,  which  resulted  in  nearly  completing  the  breakwater 
between  Great  Island  and  Goat  Island. 

The  amount  expended  (Including  outstanding  indebtedness),  during 
the  fiscal  year  ending  June  30, 1881,  is  $4,601.01,  which  has  resulted  in 
the  completion  of  the  breakwater  between  Great  Island  and  Goat  Island 
and  in  the  removal,  in  part,  of  Gangway  Eock. 

The  amount  now  available  for  this  harbor  is  to  be  applied  to  the  re- 
moval, in  part,  of  Gangway  Rock  under  contracts  made  and  to  be  made 
therefor. 

The  amount  of  $55,000,  if  appropriated,  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1883,  in  the  completion  of  the  re- 
moval of  Gangway  Rock  to  the  depth  projected. 
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July  1,  1880,  amount  available, $25,011  46 

Amount  appropriated  by  act  approved  March  3,  1881, 20, 000  00 

$45,011  46 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4,322  61 

July  1,  1881,  outstanding  liabilities 279  00 

4,601  61 

July  1,  1881,  amount  available    40,409  85 

Amount  (estimated)  required  for  completion  of  existing  project 95,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    55, 000  00 

(See  Appendix  A  15.) 

16.  Newhuryport  Sarhor^  Massachnsetts, — Tlie  project  for  the  improve- 
ment of  this  harbor  fat  its  entrance)  was  adopted  in  1880,  after  a  special 
survey,  the  object  oeing  to  make  a  permanent  channel  of  sufficient 
width  and  depth  to  enable  vessels  drawing  13  feet  of  water  to  enter  it 
in  safety  at  all  times  of  tides  and  storms.  The  project  consists  of  two 
converging  rubble-stone  jetties  built  out  from  the  shores  north  and  south 
of  the  entrance  (the  northern  with  a  length  of  2,910  feet  and  the  south- 
ern of  1,600  feet),  so  as  to  have  between  their  outer  ends  an  entrance 
about  1,000  feet  in  width  and  not  less  than  17  feet  in  depth  at  mean 
low- water,  or  24J  feet  at  mean  high-water. 

The  present  estimated  cost  of  the  northern  jetty  is $250,000 

And  of  the  southern  jetty 115,000 

Total 365,000 


Under  the  appropriations  made  therefor  by  the  river  and  harbor  acts 
of  June  14,  1880,  and  March  3,  1881,  aggregating  $90,000,  a  contract 
has  been  made  for  furnishing  and  placing  in  the  northern  jetty,  at  and 
near  its  shore  end,  60,000  tons,  more  or  less,  of  rubble-stone  at  $1.32 
per  ton  of  2,240  pounds,  the  contract  to  be  completed  in  June,  1882. 

During  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $100,000  could 
be  profitably  expended  on  the  northern  jetty. 

July  1,  1880,  amount  available |50,000  00 

Amount  appropriated  by  act  approved  March  3,  1881  40, 000  00 

190,000  00 

JiUy  1,  1881  amount  expended  dnring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,585  82 

July  1,  1881  amount  available 87,414  18 

Amount  (estimated)  required  for  completion  of  existing  project 275, 000  00         •^  4 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883.  100, 000  00       ^^^ 

(See  Appendix  A  16.) 

17.  Merrimac  River,  Massachusetts, — ^The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1870,  and  modified  in  1874 ;  the 
object  being  to  aflford  a  channel  of  navigable  width,  with  a  depth  of  not 
less  than  9  feet  at  mean  low- water  (or  about  16^  feet  mean  high-water) 
fi*om  its  mouth  at  the  outlet  of  Newburyport  Harbor  up  to  Deer  Island 
Bridge,  a  distance  of  about  5  miles ;  and  thence  up  to  Haverhill  Bridge  * 
(an  additional  distance  of  12^  miles),  a  depth  of  12  feet  at  ordinary  high- 
water,  the  rise  and  fall  of  tides  varying  from  7  J  feet  to  4  feet  5  and  thence 
up  to  the  head  of  the  "Upper  Falls"  (an  additional  distance  of  4  miles), 
a  depth  of  not  less  than  4 J  feet  in  the  ordinary  stages  of  the  river  with 
the  mill-water  at  Lawrence  running ;  the  rise  and  fall  of  the  tide  vary- 
ing from  4  feet  at  Haverhill  to  0  at  the  foot  of  the  "Upper  Falls.'' 
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The  Batoral  channel  of  this  river  was  very  narrow  and  crooked  in 
several  places,  and  much  obstmcted  by  sunken  ledges,  bowlders,  and 
shoals;  and  especially  at  "the  falls,'' portions  of  which  were  covered 
with  bowlders  and  ledges  more  or  less  bare,  and  impassable  for  any  ves- 
sels or  scows ;  whilst  in  Kewburyport  Harbor  the  channel  was  obstmcted 
by  numerous  sunken  ledges,  crib-work  piers  and  wrecks,  seriously  en- 
dangering navigation. 

The  amount  expendeil  for  the  improvement  of  this  river  up  to  the 
30th  of  June,  1880,  was  $132,557.95,  and  the  work  done  for  its  improve- 
ment consisted  in  opening  the  channel  above  Haverhill  and  through 
"the  falls"  to  the  projected  width  and  depth,  in  places  where  absolutely 
necessary  to  make  its  navigation  practicable;  also,  in  dredging  at  Haver- 
hill between  the  bridges,  and  at  Silsby's  Island  Shoals,  as  well  as  at 
Currier's  Shoal  (about  4  miles  below  Haverhill),  and  at  Rock's  Bridge 
(6j  miles  below  Haverhill),  including  the  removal  of  a  large  number  of 
dangerous  sunken  rocks  at  and  near  Bock's  Bridge  and  the  head  of 
Silsby's  Island ;  also,  in  Newbur3rport  Harbor  in  the  partial  removal  of 
Gangway  Bock  and  North  Bocks,  and  in  the  removal  of  a  sunken  wreck. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $15,469.52 
has  been  e:xpended  in  the  improvement  of  this  river,  and  has  residted 
in  obtaining  a  channel  of  increased  width  and  depth  at  ^^  the  falls  "  above 
Haverhill,  and  near  Bock's  Bridge,  by  dredging  and  by  removing  sunken 
rocks;  also, in  the  removal  of  numerous  sunken  crib- work  piers  and 
ledges,  and  a  wreck  in  the  harbor  of  Newburyport,  which  have  hitherto 
greatly  endangered  navigation. 

The  amount  of  $18,000,  if  appropriated,  could  be  profitably  expended 
in  the  removal  of  all  the  remaining  sunken  rocks  and  ledges  in  New- 
buryport  Harbor,  at  Bock's  Bridge,  abd  in  "the  falls"  above  Haverhill, 
in  completion  of  all  the  work  now  projected  for  the  improvement  of  this 
river. 

Jaly  1,  1880,  amount  available $15,442  05 

Amount  appropriated  by  act  approved  March  3, 18^1 |  9, 000  00 

124,442  05 

July  1,  18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 15,469  62 

July  1,  1881,  amount  available 8,972  53 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enuing  June  30, 1883.     18,000  00 

(See  Appendix  A  17.) 

18.  Boston  HarboTj  Massachusetts. — In  1866  a  project  was  adopted  for 
i^*ie  improvement  of  this  harbor,  which  has  since  been  executed  and  mod- 
ified as  the  interests  of  the  harbor  demanded.  The  objects  of  the  im- 
provement have  been  and  are: 

1.  The  preservation  and  protection  by  permanent  sea-walls  of  all  the 
principal  headlands,  which  were  being  rapidly  worn  away  by  tides  and 
storms,  not  only  to  the  serious  detriment  of  the  channel,  but  also  to  that 
of  navigation  in  the  loss  of  guide-marks  for  sailing  directions. 

2.  Widening,  straightening,  and  deepening  the  main  ship-channel  by 
dredging  and  the  removal  of  dangerous  sunken  rocks,  so  as  to  have  a 
channel  of  not  less  than  600  feet  in  width  and  23  feet  in  depth  at  mean 
low- water,  and  the  removal  of  the  sunken  rocks  and  shoals  in  other  parts 
of  the  harbor  and  in  Broad  Sound. 

3.  Widening  and  deepening  the  channel  in  Hingham  Harbor  by 
dredging  and  removing  sunken  ledges  to  a  width  of  not  less  than  100 
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feet  and  a  depth  of  8  feet  at  mean  low-water,  in  the  shoalest  part  of 
which  there  was  not  more  than  3  to  5  feet  of  water  at  mean  low-water. 

4.  Opening  a  channel  at  the  mouth  of  Mystic  Eiver,  in  the  upper 
harbor,  to  a  width  of  300  feet  and  a  depth  of  23  feet  at  mean  low-water, 
in  the  shoalest  part  of  which  there  was  before  not  more  than  16  feet  at 
mean  low- water. 

5.  Opening  a  navigable  channel  from  the  mouth  of  Charles  Eiver,  in 
the  upper  harbor,  up  to  the  head  of  tide-water  at  Watertown. 

6.  Improving  the  channel  leading  from  the  harbor  to  Nantasket 
Beach,  so  as  to  have  for  a  width  of  not  less  than  100  feet  a  depth  of  9^ 
feet  at  mean  low- water. 

The  total  amount  expended  to  June  30, 1880.  on  the  projects  executed 
since  1866,  was  $1,267,565.08,  by  which  the  following  work  has  been 
done: 

Seorvoalls  built  at  Point  Allerton,  Great  Brewster  Island,  Lovelies 
Island  (north  and  southeast  heads),  GaUop^s  Island,  and  Long  Island 
(north  head),  and  those  on  Deer  Island  repaired. 

Sunken  rocks  broken  up  and  removed,  including  Kelly's  Bock  and  all 
the  known  ledges  near  it,  Tower  Bock,  Corwin  Bock,  the  ledges  recently 
discovered  at  the  west  end  of  Great  Brewster  Spit  and  between  there 
and  George's  Island,  all  in  the  main  ship-channel  at  ^'  the  Narrows,"  to  a 
depth  of  23  feet  at  mean  low-water;  also  to  the  same  depth  the  sunken 
ledges  and  bowlders  recently  discovered  in  the  main  ship-channel  at 
the  Upper  Middle;  also  Barrel  Bock,  in  Broad  Sound,  and  State  and 
Palmyra  rocks  at  the  Lower  Middle. 

Dredging  in  the  main  ship-channel  at  the  west  end  of  Great  Brewster 
Spit,  at  the  southeast  and  southwest  points  of  Lovell's  Island,  and 
^'Oape  Cod  Shoal,"  at  the  Upper  Middle,  and  Man-of-War  Shoals,  in 
eompletion  of  the  same;  some  progress  made  in  the  projected  dredging 
at  Anchorage,  Lower  Middle,  and  Mystic  Biver  shoals;  and  the  improve- 
ments in  Hingham  Harbor  and  at  Nash's  Bock  Shoal  completed. 

The  locations  of  all  these  improvements  are  shown  on  the  sketch  of 
Boston  Harbor  which  accompanied  the  last  annual  report. 

During  the  fiscal  year  ending  June  30,  1881,  the  sum  of  $61,461.70 
(including  outstanding  liabilities)  was  expend^  for  the  improvement 
of  this  harbor,  whereby  the  channel  at  Anchorage  Shoal  has  been 
opened  for  an  additional  width  of  110  feet,  making  a  total  width  of  660 
feet  for  a  depth  of  23  feet  at  mean  low- water,  and  the  channel  at  Mys- 
tic Biver  for  an  additional  average  width  of  not  less  than  125  feet, 
making  a  total  average  width  of  about  250  feet,  for  a  depth  of  23  feet 
at  mean  low- water ;  and  the  channel  of  Charles  Biver  near  its  mouth 
(below  Brookline  Bridge)  has  been  opened  to  a  depth  of  7  feet  at  mean 
low- water,  and  for  a  width  of  200  feet  for  a  length  of  about  2,600  feet; 
and  the  channel  leading  to  Nantasket  Beach  for  a  \^idth  of  about  70 
feet  and  to  a  depth  of  9 J  feet  at  mean  low- water;  the  mean  rise  and  fall 
of  the  tides  in  all  these  places  being  about  10  feet. 

Under  the  appropriation  of  $100,000  made  by  the  river  and  harbor 
act  of  March  3,  1881,  contracts  have  been  made  for  completing  the 
Mystic  Biver  channel  and  the  Charles  Biver  channel  as  far  up  as  Mar- 
ket street  Bridge ;  and  coptracts  are  to  be  made  for  completing  all  the 
dredging  projected  for  Anchorage  Shoal,  and,  in  part,  that  for  the  Nan- 
tasket  Beach  channels. 

Should  the  sum  of  $96,500  asked  for  be  appropriated  for  the  fiscal 
year  ending  June  30, 1883,  it  is  proposed  to  apply  it  to  the  completion 
of  the  improvement  of  the  channel  of  Charles  Biver  up  to  Watertown, 
and  of  the  Kantasket  Beach  channel,  as  well  as  all  the  work  now  con- 
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templated  for  the  improvement  of  Boston  Harbor,  no  further  appropri- 
ation being  required  for  the  Mystic  River  channel. 

July  1, 1880,  amount  available $91,698  92 

Amount  ^propriated  by  act  approved  March  3,  1881 100, 000  00 

$191,698  92 

JuIt  I,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  ontetanding  UabiH ties  July  1,  1^ 57,014  03 

July  1,  1«81,  outstanding  liabilities 4,447  67 

61,46170 

July  1,  1881,  amount  available 130,237  22 

Amonnt  (estimated)  required  for  completion  of  existing  project |96, 500  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      96, 500  00 

(See  Appendix  A 18.) 

19.  Scituate  Harbor^  Massachusetts.^The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1880,  the  object  being  to  make  a  harbor 
of  refuge  for  vessels  caught  in  easterly  storms  off  this  coast  when  unable 
to  find  shelter  elsewhere.    The  project  consists  of— 

1.  Building  of  two  breakwaters  out  from  the  projecting  points  at  the 
entrance  to  this  harbor — ^that  from  Cedar  Point  on  the  north  side  for  a 
length  of  800  feet,  and  that  from  First  Cliffs  on  the  south  side  for  a 
distance  of  730  feet — to  be  located  (as  shown  on  the  accompanying 
sketch)  so  as  to  protect  the  harbor  from  all  winds  from  the  eastward ; 
and, 

2.  Dredging  the  harbor  inside  the  breakwaters,  as  well  as  the  chan- 
nel leading  up  to  it,  to  depths  varying  from  10  to  16  feet  at  mean  low- 
water,  the  mean  rise  and  fall  of  the  tides  being  10  feet. 

The  estimated  cost  of  this  improvement  is  as  follows,  to  wit : 

1.  For  the  northern  breakwater $44,000 

2.  For  the  southern  breakwater '. .*. 46,000 

3.  For  dredging  the  harbor 190,000 

Total : 280,000 

By  the  river  and  harbor,  acts  of  June  14, 1880,  and  March  3, 1881,  the 
aggregate  sum  of  $17,500  was  appropriated  for  this  harbor,  under  which 
a  contract  has  been  made  for  10,000  tons  of  rubble-stone  to  be  placed  in 
the  northern  breakwater. 

The  officer  in  charge  asks  that  the  sum  of  $100,000  be  appropriated 
for  the  fiscal  year  ending  June  30, 1883,  and  proposes  to  apply  it  to  the 
partial  completion  of  the  two  breakwaters,  and  to  opening  an  entrance 
channel  between  them  into  the  inner  harbor.  This  sum  is  reduced  to 
$30,000  in  this  office. 

July  1, 1880,  amount  available $7,500  00 

Amount  appropriated  by  Act  approved  March  3,  1881 10, 000  00 

$17,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUities  July  1, 1880 220  06 

July  1,  1881,  amount  available^. 17,279  94 

Amount  (estimated)  required  fpr  completion  of  existing  project 262, 500  00 

Amount  that  can  be  profitably  exi>enaed  in  fiscal  year  euding  Jane  30, 1883.  30, 000  00 

(See  Appendix  A  19.) 

20.  Plymouth  Harbor^  Afassaehmetts. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1866  and  modified  in  1875,  the 
object  being — 

1.  The  protection  and  preservation  of  Long  Beach  upon  the  existence 
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of  which  the  harbor  depends  for  its  only  shelter  from  easterly  storms; 
and 

2.  Opening  a  channel  100  feet  in  width  and  of  not  less  than  6  feet  in 
depth  at  mean  low-water  (or  16  feet  at  mean  high-water)  from  the 
Middle  Gronnd  up  to  Long  Wharf,  and  thence  to  the  mouth  of  Town 
Brook,  150  feet  in  width  with  a  depth  of  8  feet  at  mean  low- water.  The 
natural  channel  was  very  narrow  and  crooked  with  not  pore  than  ^  foot 
in  depth  at  mean  low-water  in  its  shoalest  part. 

The  total  amount  expended  from  1866  to  the  30th  of  June,  1880,  on 
the  project  being  executed  was  $61,271.15,  and  resulted  in  the  comple- 
tion of  the  works  projected  for  the  protection  and  preservation  of  Long 
Beach,  and  in  a  channel  50  feet  in  width  from  the  Middle  Ground  up  to 
Long  Wharf. 

The  amount  expended  thereon  during  the  fiscal  year  ending  June  30, 
1881,  including  outstanding  liabilities,  is  $8,609.15,  which  has  residted 
in  the  completion  of  the  main  channel  leading  from  the  Middle  Ground 
up  to  the  wharves  of  Plymouth,  to  it«  full  width  of  100  feet,  and  in  the 
commencement  of  the  8-foot  channel  in  front  of  the  wharves. 

Under  the  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  March  3, 1881,  a  contract  has  been  made  for  completing  on  the  31st 
of  January,  1882,  all  the  work  projected  for  the  improvement  of  this 
harbor. 

The  sum  of  $1,000  asked  for,  for  the  fiscal  year  ending  June  30, 1883, 
it  is  proposed  to  apply,  if  appropriated,  to  such  repairs  as  may  be  re- 
quired on  the  several  works  built  for  the  protection  and  preservation  of 
Long  Beach. 

Julyl,  1880,  amount  available $13,528  85  . 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

123,528  85 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,114  83 

Julyl,  1881,  outstanding  liabilities 1,494  32 

8,609  15 

July  1,  1881,  amount  available ' : 14,919  70 

Amount  (estimated)  required  for  completion  of  existing  project 1, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      1, 000  00 

(See  Appendix  A  20.) 

21.  Frovincetown  Harhor^  Massachusetts. — ^The  present  project  for  the 
improvement  of  this  harbor  was  adopted  in  1866,  the  object  being  the 
protection  and  preservation  of  Long  Point  and  Beach  Point  and  the  ^ach 
at  Cove  Section,  and  closing  the  side  channels  at  the  head  of  Lancey's 
Harbor,  and  at  East  Harbor  Creek  (at  the  Wading-place),  near  High 
Head. 

The  amount  expended  to  June  30, 1880,  on  the  project  being  executed, 
was  $100,455.67,  and  resulted  in  the  completion  of  all  the  bulkheads, 
jetties,  and  dikes  projected  for  the  above  localities,  with  the  exception 
of  the  stone  bulkhead  on  Long  Point.  All  *hose  works  are  generally 
in  excellent  condition  and  have  fully  answered  the  purpose  for  which 
they  were  designed. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $1,125.68  has 
been  expended  in  raising  and  strengthening  the  stone  bulkhead  on 
Long  Point  where  most  necessary. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  $5,000  was 
appropriated,  which  is  to  be  applied  to  the  extension  of  the  stone  bulk- 
head  on  Long  Point. 

The  juMitional  $.">,()(K)  asked  for,  f)r  the  fiscal  year  ending  June  30, 
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1883,  it  is  proposed  to  apply,  if  appropriated,  to  the  completion  of  that 
balkhead. 

July  1,1880,  amount  available , $1,112  77 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$6, 112  77 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 : 1,125  68 

July  1,  1881,  amou&t  available 4,987  09 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  A  21.) 

EXAMINATIONS  AND  SURVEYS  FOR*  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 1880, 
Colonel  Thorn  was  charged  with  and  has  completed  the  following,  which 
were  transmitted  to  CJongress  and  printed  in  Senate  Ex.  Doc.  No.  29, 
Forty-sixth  Congress,  third  session: 

1.  Maiden  Biver^  Massachusetts.    (See  Appendix  A  22.) 

2.  For  improving  Richmond  Sarhor^  on  the  Kennebec  River ^  Maine.  (See 
Appendix  A  6.) 

3.  Mouth  of  Narraguagus  River ^  at  MUbridgCj  Maine.  (See  Appendix 
A  23.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3,  1881,  he  has  been  charged  with  and  is  now  engaged  upon  sur- 
veys and  examinations  at  the  foUowing  localities,  the  results  of  which 
will  be  duly  submitted  when  received : 

1.  To  deepen  the  channel  of  the  Harrisecket  River  from  Westonh  Point  to 
Freeport  Landing j  in  Freeport^  Maine. 

2.  Harbor  of  Brunswick.on the  Androscoggin  River. 

3.  Lynn  Harbor^  Massachtisetts. 

4.  Merrima^  River,  from  Latvrence,  Massachusetts,  to  Manchester,  New 
Hampshire. 

OrPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OP  MASSACHUSETTS  AND  IN  RHODE  ISLAND — IMPROVEMENT  OF  CON- 
NECTICUT RIVER. 

Officer  in  charge.  Lieut.  Col.  G.  K.  Warren,  Corps  of  Engineers. 

1.  Hyannis  Harbor,  Massachusetts. — This  harbor  is  on  the  northern 
shore  of  Nantucket  Sound,  and  is  sheltered  by  a  breakwater  1,170  feet 
long.  It  has  a  depth  of  from  9  to  20  feet  at  mean  low-water  and  an  area 
of  about  175  acres.  The  mean  rise  and  fall  of  the  tide  is  about  3.8  feet. 
It  is  accessible  to  vessels  drawing  16  feet  at  time  of  mean  low-water. 
The  breakwater  was  built  in  1828-1837,  aj  a  cost  of  $70,931.82.  In  1863 
the  sum  of  $5,000  was  spent  in  repairs.  Although  the  breakwater  has 
sustained  injuries,  it  has  always  afforded  effective  shelter. 

In  1870  repairs  were  again  made  on  it,  and  between  that  time  and 
June  30,  1880,  $42,500  have  been  expended  in  building  up  the  founda- 
tion of  the  work  and  in  removing  a  wreck. 

No  money  was  appropriated  or  expended  during  the  year  ending  June 
30, 1881. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000,  which 
will  be  exi)ended  in  completing  the  repairs  to  the  breakwater,  in  accord- 
ance with  the  approved  project  of  1874. 

No  further  appropriation  is  required  to  complete  the  repairs. 

Hyannis  is  a  place  of  summer  resort.  A  branch  of  the  Old  Colony 
Eailroad,  from  Boston,  terminates  here.    Considerable  coal  for  Cape  Cod 
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is  landed  here.  The  harbor's  chief  importance  is  to  general  commerce 
as  a  harbor  of  refiifce.  The  number  of  vessels  seeking  shelter  here  in 
1878  was  about  1,400. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district ;  that  place  is  the  nearest 

Sort  of  entry  j  the  amount  of  revenue  collected  there  during  the  fiscal  year  endings 
une  30,  1881,  is  not  known  at  this  office. 

Amount  appropriated  by  act  approved  March  3, 1881 $5, 000  00 

Jaly  1, 18;:^1,  amount  expended  duxing  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 18??0 50  62 

July  1,  1881,  amount  available 4,949  38 

(See  Appendix  B  1.) 

2.  Nantucket  Harbor^  Massachusetts. — ^Nantucket  Harbor  is  on  the 
north  side  of  the  island  of  Nantucket.  The  depth  in  the  harbor  exceeds 
12  feet  at  mean  low-water,  with  a  mean  rise  of  tide  of  about  3  feet. 

The  shoal  across  the  entrance  has  a  ruling  depth  of  about  6  feet  at 
mean  low- water.-  This  shoal  is  about  IJ  miles  in  width  at  the  entrance 
and  extends  for  several  miles  along  the  shore  each  way.  The  channel 
across  it,  or  line  of  best  water,  is  very  crooked  arid  frequently  changes  in 
direction,  but  its  limiting  depths  seem  to  have  been  al^out  the  same  as 
far  back  as  we  have  any  record  of  it. 

In  1829  a  project  for  dredging  a  channel  through  the  shoal  across  the 
entrance  was  adopted,  and  in  the  years  1829, 1831,  and  1832  $44,265  was 
expended  in  carrying  it  out.  No  permanent  improvement  resulted  from 
this  expenditure,  "fiie  dredged  channel  was  nearly  obliterated  by  one 
storm. 

The  present  approved  and  adopted  project  consists  in  extending  rip- 
rap jetties  from  the  shore  across  the  bar  to  deep  water  outside.  The 
jetty  on  the  we«t  side  is  to  be  built  first,  the  other  one  to  be  built  as 
developments  show  its  necessity.  The  first  appropriation  was  $50,000, 
made  June  14, 1880. 

The  work  during  the  fiscal  year  just  ended  has  only  set  the  improve- 
ment going,  and  it  has  not  been  carried  far  enough  to  produce  any  effect* 

During  the  fiscal  year  ending  June  30, 1882,  it  is  expected  that  all  the 
money  available  will  be  expended,  but  no  material  benefits  are  expected 
to  result  in  this  incomplete  state  of  the  work.  These  will  not  be  real- 
ized until  the  whole  is  complete. 

It  is  believed  that  the  mean  low-water  depth  at  the  entrance  can  be 
ultimately  increased  to  12  feet.  In  this  condition  it  will  be  an  available 
harbor  of  refuge  for  vessels  in  distress  navigating  the  contiguous  dan- 
gerous waters.  Any  increase  of  depth  with  permanent  establishment  of 
channel  will  aid  the  communication  with  Nantucket  Island,  which  is 
becoming  an  important  summer  resort. 

Nantucket  is  a  port  of  entry  and  Ihe  center  of  a  collection  distriot,  but  "no  transac- 
tions "  relating  to  revenue  are  reported  for  the  fiscal  year  ending  June  30, 1881; 

July  1,  1880,  amount  available $50,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$75,000  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,551  91 

July  1, 1881,  outstanding  liabilities 363  37 

7,915  28 

July  1,.1881,  amount  available 67,084  72 

Amount  (estimated)  required  for  completion  of  existioff  jproject 149, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883.    75, 000  00 

(See  Appendix  B  2.) 
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3.  Woo€C8  Roll  Harbor,  Massachusetts. — The  name  Wood's  Holl  is  here 
applied  to  the  strait  connecting  the  waters  of  Buzzard's  Bay  and  Vine- 
yard Sound.  It  is  badly  obstructed  by  rocks  and  is  subject  to  very 
strong  currents,  making  dangerous  navigation. 

Estimates  for  several  improvements  were  submitted  in  1873,  varying 
in  cost  between  $5,000  and  $446,000. 

In  1878  an  appropriation  of  $15,000  was  made  for  clearing  the  strait 
of  the  rocks  most  in  the  way  of  existing  steamboat  navigation  and  for 
deepening  the  entrance  to  Little  Harbor. 

The  amount  expended  up  to  June  30,  1880,  was  $13,378,  of  which 
about  $4,000  was  expended  in  deepening  the  entrance  to  Little  Wood's 
Holl  Harbor  to  10  feet  at  mean  low-water  for  a  width  of  130  feet.  The 
mean  rise  of  the  tide  is  1^65  feet  in  Little  Harbor.  This  latter  work  was 
mainly  for  the  light-house  dei)ot  located  there,  and  it  enabled  light-ship» 
to  enter.  The  work  done  in  the  strait  relieved  the  navigation  through 
it  of  its  worst  obstructions. 

The  amount  expended  during  the  year  en^ng  June  30, 1881,  completed 
the  removal  of  the  rocks  in  the  strait,  which  the  existing  steamboat  lines- 
desired  removed,  and  the  navigation  is  now  regarded  by  their  managers 
as  safe,  so  that  this  partial  project  is  complete. 

No  additional^appropriation  is  asked  for. 

To  complete  the  entire  improvement  would  still  require  $430,000,. 
which  ifould  then  make  it  available  for  the  largest  coasting  vessels.. 
This  is  not  pressing  at  the  present  time. 

A  detailed  report  of  tidal  observations  accompanies  the  report  of  the 
engineer  in  charge. 

The  benefits  accomplished  are  the  facilitating  of  the  working  of  the 
Light  House  Service  and  rendering  safe  the  transport  of  passengers  be- 
tween the  main  land  and  the  islands  of  Nantucket  and  Martha's  Vine- 
yard. 

Wood's  ^oU  is  in  the  Barnstable  coUection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amoont  of  revenue  collected  at  New  Bedford  in  the  fiscal  year 
ending  Jane  30,  1681,  was  $23,806.42.  The  amonnt  of  revenne  coUected  in  the  Barn- 
stable coUection  district  daring  the  fiscal  year  ending  June  30,  1881,  is  not  known  at 
this  office. 

July  1,  1880,  amount  available |1,622  00 

July  1.  1861,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1.  1880 716  26 

July  1,  1881,  amount  available 905  74 

(See  Appendix  B  3.) 

4.  Wareham  Harbor,  Massachusetts. — ^This  harbor  is  an  estuary  of  Buz- 
zard's Bay.  It  is  about  13  miles  east  of  the  harbor  of  New  Bedford.  It 
is  from  200  feet  in  width  in  the  upper  part  to  more  than  one-half  mile  in 
width  in  the  lower  part,  and  is  separated  from  Buzzard's  Bay  by  Long 
Beach,  with  a  channel  500  feet  wide  to  the  west  of  it 

Before  any  improvement  was  made,  the  ruling  depth  in  the  harbor 
was  about  7  feet  at  mean  low- water  in  a  narrow  and  very  crooked  chan- 
nel.   The  mean  rise  of  the  tide  is  4  feet 

The  original  project  adopted  in  1871  was  to  straighten  the  channeL 
widen  it  to  100  feet  in  the  upx)er  and  to  300  feet  in  the  lower  part,  and 
deepen  it  to  9  feet  at  mean  low-water.  It  was  modified  so  as  to  increase 
the  depth  of  channel  in  the  lower  part  to  10  feet  at  mean  low- water.  It 
was  completed  in  1876.  The  amount  expended  prior  to  June  30, 1880, 
was  $40,000. 

This  improvement  allowed  coasters  of  13  feet  draught  to  reach  the 
wharfs  at  high- water  without  the  aid  of  steam-tugs. 

A  plan  with  estimate  of  $44,050  for  further  improvement  was  trans* 
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mitted  to  Congress  at  its  last  session,  to  comply  with  requirements  of 
the  river  and  harbor  act  of  June  14, 1880  (see  Appendix  B  4),  and  the 
appropriation  of  $10,000  of  March  3,  1881,  will  be  expended  during  the 
fiscal  year  ending  June  30, 1882,  in  accordance  with  that  plan  in  pro- 
tecting Lon^  Beach  and  dredging  near  Wareham.  It  is  expected  with 
this  to  restore  the  depth  at  the  shoal  places  and  allow  the  13-foot  draught 
at  high- water  to  be  carried  to  Wareham,  leaving  the  widening  to  the 
future. 

The  plan  of  improvement  cannot  be  regarded  as  a  permanent  one, 
but  will  have  occasionally  to  be  repeated,  as  natural  causes  fill  up  the 
artificial  channels. 

Wareham  is  among  the  places  earliest  engaged  in  fabrication  of  iron, 
which  still  forms  the  principal  business. 

It  is  a  port  of  delivery,  is  in  the  New  Bedford  coUection  district,  and  New  Bedford . 
is  the  nearest  port  of  entry.    The  amount  of  revenue  collected  during  the  fiscal  year 
ending  June  30,  1881,  was  $23,806.42. 

Amount  appropriated  by  act  approved  March  3,  1881 ^10, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 113  19 

July  1,  1881,  amount  available 9,888  81 

Amount  (estimated)  required  for  completion  of  existing  project 34, 0.50  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    «0, 000  00 

(See  Appendix  B  4.) 

5.  Taunton  River j  Massachusetts, — This  river  rises  in  Norfolk  County, 
Massachusetts,  and  empties  into  Mount  Hope  Bay,  a  name  given  to  that 
part  of  Narragansett  Bay  lying  mainly  in  Massachusetts.  Taunton  Eiver 
is  about  44  miles  in  length,  measured  along  its  course. 

The  condition  of  the  river,  before  its  improvement  was  commenced, 
was  as  follows:  Beginning  at  the  mouth  near  the  city  of  Fall  River  for 
6  miles  to  Somerset,  it  had  sufficient  width  and  depth  for  the  largest 
coasting  vessels.  At  Somerset  it  is  crossed  by  a  railroad  bridge  with 
two  very  narrow  draw  openings.  Thence  to  Dighton,  a  distance  of  2 
miles,  the  ruling  depth  was  about  11  feet  at  mean  high-water.  From 
Dighton  to  Berkeley  Bridge,  about  1  mile,  the  channel- way  was  narrow 
and  obstructed  by  bowlders,  with  a  depth  of  not  more  than  7^  or  8  feet 
at  mean  high- water.  Berkeley  Bridge  has  but  one  available  draw-open- 
ing ;  this  is  50  feet  wide.  From  Berkely  Bridge  to  Weir,  a  distance  of 
5  miles,  the  channel  depth  was  not  in  places  more  than  5  feet  at  mean 
high-water.  A  vessel  of  30  tons^  burthen  was  as  large  as  could  go  up 
to  Weir.     Just  above  Weir  a  bridge,  without  a  draw,  crosses  the  river. 

In  1870  an  appropriation  was  made  by  Congress  to  increase  the  depth 
by  dredging  to  4J  feet  at  mean  low- water,  with  the  expectation  that  at 
high-water  the  depth  would  be  9  feet.  Tnis  was  based  upon  the  rise  of 
tide  of  5J  feet  as  determined  at  Dighton.  In  1872  observations  were 
made  for.  rise  of  tide  at  various  points  on  the  river  from  Dighton  to  Weir. 
From  these  observations  it  was  found  that  the  rise  of  tide  decreased  from 
5-i  feet  at  Dighton,  to  3.4  feet  at  Weir,  T^hm  difference  in  the  rise  of 
tide  necessitated  increased  dredging  in  the  upper  part  of  the  river  to 
secure  the  desired  navigable  depth  of  0  feet  at  mean  high-water.  The 
first  project  was  completed  in  the  fiscal  year  ending  June  30,  1880.  In 
1880  Congress  made  an  appropriation  of  $17,500  to  increase  the  depth 
from  9  feet  to  11  feet  at  mean  high-water. 

Amount  expended  to  June  30,  1880,  was  $63,000.  The  river  had  at 
that  time  a  navigable  depth  of  10  feet  at  mean  high-water  from  Dighton 
to  Berkeley  Bridge,  and  thence  to  Weir  9  feet,  with  a  channel  width  of 
60  feet  in  its  narrowest  parts.  • 
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There  was  expended  during  the  fiscal  year  ending  June  30,  1881, 
^7,925.68  m  dredging  a  channel  11  feet  deep  at  mean  high-water,  from 
the  bridge  at  Weir  down  river  to  "John  E/s"  Shoal,  a  distance  of  about 
half  a  mSe.  This  increased  depth  is  not  available  in  bringing  in  vessels 
of  increased  draught,  but  it  gives  loaded  vessels  a  greater  depth  to  lie 
in,  so  that  they  are  less  liable  to  injury  from  grounding  while  waiting 
to  be  unloaded. 

The  amount  remaining  on  hand  of  the  appropriation  made  by  act  of 
Jane  14, 1880,  and  the  appropriation  of  $25,000  made  by  act  of  March 
3, 18.S1,  will  probably  be  expended  during  the  fiscal  year  ending  June 
30,.1882. 

This  will  complete  about  one-half  of  the  present  adopted  project,  from 
the  upper  end  down  river.  It  will  not  be  available  for  commerce  until 
the  channel  is  completed. 

The  estimated  cost  of  completing  the  improvement  in  accordance  with 
the  approved  project  is  $41,500.  This  amount  could  be  profitably  ex- 
pended in  the  fiscal  year  ending  June  30, 1883. 

The  city  of  Taunton,  with  21,213  inhabitants,  situated  at  the  head  of 
navigation  on  this  river,  is  largely  engaged  in  manufactures.  The  capi- 
tal invested  in  manufactures  is  nearly  $5,000,000.  The  amount  paid  out 
annually  for  labor  in  these  factories  is  upwards  of  $2,500,000.  The 
greater  part  of  the  raw  material  is  brought  in  vessels.  The  amount  of 
commerce  on  this  river  is  upwards  of  250,000  tons.    » 

Taonton  River  is  in  the  FaU  River  coUection  district.  FaU  River  is  the  nearest  port 
of  entry.  The  amount  of  revenue  collected  in  the  fiscal  year  ending  June  30,  1881,  is 
not  known  at  this  office;  in  1880  it  was  112,699.2?^. 

Jnly  1, 1880, amount  available $17,500  00 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

^2,500  00 

Julv  1,1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontstaudingliabilities  July  1,1880 7,352  73 

Julv  1. 18H I,  outstanding  liabilities 572  92 

7,925  65 

July  1,1831,  amount  available 34,574  35 

Amount  (estimated)  required  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    41, 500  00 

(See  Appendix  B  5.) 

6.  Fawtucket  (Seehmk)  Biver^  Rhode  Island. — This  is  an  estuary  form- 
iog  tbe  continuation  of  Providence  Eiver  from  Providence  to  Pawtucket, 
a  distance  of  5  miles,  and  forms  a  slioal  tidal  basin  of  about  1^  square 
miles.  The  ruling  low- water  channel  depth  before  it  was  improved  was 
about  5  feet.    The  mean  rise  of  the  tide  is  4.8  feet  at  Pawtucket. 

The  dredging  was  begun  in  1867  to  secure  a  ruling  depth  of  6  feet  at 
mean  low- water.  It  was  found  to  silt  up  at  places  and  the  dredging  was 
repeated.  The  project  was  modified  to  make  a  ruling  mean  low-water 
depth  of  7  feet  with  a  least  channel  width  of  75  feet,  and  to  include  the 
clearing  out  of  the  east  draw-span  of  the  Red  Bridge.  This  wa«  practi- 
callv  completed  in  1875,  leaving  at  that  time  an  unexpended  balance  of 
about  $2,000. 

In  the  season  of  1879  observations  for  tides  were  repeated  at  several 
places  and  connected  by  lines  of  levels.    (See  annual  report  for  1880.) 

The  amount  expended  up  to  Jane  30,  1880,  was  $51,470.72.  The 
dredged  channel  was  at  that  time  available  (with  some  slight  shoaling 
at  places),  but  the  na\igation  is  seriously  obstructed  by  a  badly  arranged 
draw-bridge  near  its  lower  end  at  Ba«t  Providence,  for  the  moditicatiou 
of  which  efforts  are  being  made  by  local  autliorities. 

6e 
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No  money  was  expended  daring  the  last  fiscal  year,  and  the  condition 
of  the  navigation  is  sabstantially  unchanged. 

The  increase  in  the  size  and>  draught  of  vessels  of  late  years  makes  it 
desirable  that  the  mling  mean  low- water  depth  should  be  increased  to  9 
feet.  This  could  probably  be  done  for  an  additional  appropriation  of 
$33,000,  which  could  be  profitably  expended  in  one  year.  TMs  dredged 
material  would  have  to  be  towed  out  of  the  river,  which  could  not  be  done 
at  the  rate  above  estimated  unless  the  Washington  Bridge  is  rebuilt. 

Pawtucket  is  a  town  of  about  30,000  inhabitants,  largely  engaged  in 
manufactures.  In  1878  there  were  350  schooners  and  14  barges  towed 
up  the  improved  channel,  having  a  freight  of  about  100,000  tons. 

It  is  in  the  Providence  collection  district,  that  place  beinff  the  nearest  port  of  entry; 
The  revenne  ooUeoted  there  in  the  past  fiscal  year  is  (200,(^.64. 

The  '^ project  approved  and  adopted"  is  completed,  and  no  ftirther 
estimate  is  submitted. 

There  is  available  for  contingencies  $529.58  out  of  thfe  sum  of  all  the 
appropriations,  which  was  $52,000. 

July  1, 1880,  amount  available 529  58 

Julyl,  18W1,  amount  available 529  58 

(See  Appendix  B  6.) 

7.  Providence  River  and  Narragansett  Bay^  Rhode  Island. — ^Providence 
Biver  is  an  estuary  of  Narragansett  Bay,  extending  from  Nayat  Point 
to  the  city  of  Providence.  Its  length  is  about  7  miles,  with  a  width  vary- 
ing from  1,000  feet  to  2  miles,  and  a  depth  in  the  channel- way  from  20 
to  50  feet  at  mean  low- water.  JS'ear  its  head  this  estuary  is  joined  by 
another,  called  the  Seekonk  or  Pawtucket  Eiver,  extending  5  miles  far- 
ther to  the  town  of  Pawtucket.    The  mean-rise  of  the  tide  is  4.7  feet. 

Before  any  improvement  was  made,  in  1853,  the  ruling  low- water 
depths  were  as  follows :  By  using  the  middle  entrance  to  Narragansett 
Bay,  the  deepest  draft  vessels  could  ascend  as  far  as  Gaspee  Point  where 
the  water  shoals  to  a  depth  of  21  feet  at  mean  low- water.  This  is  about 
5  miles  from  Providence.  Between  Gaspee  Shoal  and  Pawtuxet  Shoal 
at  Sabin's  Light,  a  distance  of  about  half  a  mile,  the  channel  is  from  23 
to  37  feet  deep  and  about  500  feet  wide.  Pawtuxet  Shoal  had  but  about 
18  feet  depth  at  mean  low-water.  Between  Pawtuxet  Shoal  and  Field's 
Point,  a  distance  of  about  1 J  miles,  the  depth  varied  from  23  to  45  feet 
at  mean  low- water,  having  a  least  width  of  200  feet.  This  reach  had  in 
it  Bulkhead  Rock,  with  deep  water  around  it  but  with  only  7  to  8  feet 
at  low- water  upon  it.  Not  far  above  Field's  Point  the  channel  depth 
shoaled  to  about  16  feet  at  mean  low-water.  Finally,  on  reaching  the 
"Crook,''  at  the  junction  of  the  Seekonk  with  the  Providence  River  just 
below  tne  city  wharves,  the  available  low- water  depth  was  reduced  to 
about  4^  feet. 

The  original  project  was  to  deepen  the  channel  at  the  "  Crook"  to  9 
feet  at  mean  low- water.  This  was  ^dredged  in  1852-'o3  under  an  appro- 
priation of  $5,000. 

The  next  project  was,  in  1867,  to  increase  the  depth  at  the  "  Crook'' 
to  12  feet  at  mean  low-water ;  $23,000  was  then  expended  at  this  place 
lU  dredging  to  a  depth  of  12  feet  and  width  of  200  feet,  and  $2,000  in 
removing  a  wreck  from  Sabin's  Point. 

The  next  project  was  to  increase  the  depth  at  the  "Crook"  to  14  feet 
at  mean  low-water.  For  this  purpose  an  appropriation  of  $5,000  was 
used  in  1870,  making  a  channel  having  that  depth  for  a  least  width  of 
130  feet. 

In  1872  an  appropriation  of  $10,000  was  made,  which  was  all  expended 
in  widening  the  channel- way  of  12  feet  depth  at  the  "Crook." 

In  1873  an  appropriation  of  $10,000  was  made  to  cut  off  the  "Point  of 


Digitized  by 


Google 


REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY.  83 

Long  Bed,'^  which  projected  into  the  channel  from  the  east  side,  just 
below  '*  Sassafras  Point  Light.''  With  this  the  worst  of  the  point  was 
remoTed. 

The  removal  of  Balkhead  Rock,  in  Providence  River,  was  begun  in 
1870,  and  $2,500  was  then  expended  in  increasing  the  depth  on  it  from 
aboat  8  feet  to  abont  14  feet  at  mean  low- water. 

The  foregoing  expenditures  amounted  in  the  aggregate  to  $59,00f), 
and  had  all  been  directed  toward  improving  the  navigation  for  coasting 
vessels. 

The  present  project  has  in  view  the  excavation  of  a  capacious  channel, 
suitable  for  large  ocean  steamers,  and  a  much  enlarged  width  for  coast- 
ers. It  is  designed  to  secure  a  central  depth  of  23  feet  at  mean  low- 
water  for  a  width  of  150  feet,  a  depth  of  12  feet  for  a  width  of  940  feet, 
and  a  depth  of  6  feet  for  a  width  of  1,060  feet.  The  depths  are  to 
increase  gradually  from  the  shoalest  to  the  deepest  water.  The  cost  was 
estimated  at  $500,000. 

The  work  was  begun  in  1878  under  an  appropriation  of  $50,000  for 
dredging  and  $5,000  for  increasing  the  depth  on  Bulkhead  Rock.  The 
dredging  was  b^^n,  under  contract,  that  year  and  abandoned  by  the 
contractor.     In  1879  an  additional  appropriation  of  $60,000  was  made. 

Up  to  June  30, 1880,  there  had  been  expended  $61,757.79.  By  this 
expenditure  the  channel  was  made  23  feet  deep  for  a  width  of  70  feet 
through  the  Pawtuxet  Shoal — ^not  wide  enough  to  be  of  practical  value. 
A  channel  20  feet  deep  and  200  feet  wide  was  made  through  the  shoals 
above  Field's  Point,  which  was  immediately  available.  It  has  been 
reserved  till  later  to  make  the  23-foot  channel  depth  above  Field's  Point. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1881, 
including  the  removal  of  Bulkhead  Rock  so  as  to  give  a  depth  over  it  of 
20  feet  at  mean  low- water,  is  $79,072.69.  In  this  time  the  23-foot  low- 
water  channel  through  the  Pawtuxet  Shoal  was  increased  to  a  width  of 
200  feet,  and  the  20-foot  channel  through  the  shoals  above  Field's  Point 
to  a  width  of  about  450  feet.  The  city  of  Providence  can  now  h'i 
reached  at  high-tides  by  vessels  drawing  about  25  feet. 

An  additional  appropriation  was  made  in  1881  of  $60,000,  so  that  the 
balance  on  hand  June  30, 1881,  was  $85,412.58.  This  will  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1882,  and  will  be  ap- 
plied in  increasing  the  width  of  the  channel  at  points  of  most  immediate 
importance,  accoiSing  to  the  plan  adopted  and  approved. 

The  estimated  cost  of  the  entire  work  was  $500,000.  Of  this  $230,000 
have  been  appropriated,  so  that,  according  to  the  original  estimate, 
$370,000  additional  will  be  required.  The  impossibility  of  finding  con- 
tiguous dumping-ground  has  increased  the  expense  (tor  towage)  about 
10  per  cent,  over  the  original  estimate.  Further  increased  cost  may  be 
occasioned  by  the  discovery  of  hard-pan  or  rock  requiring  removal." 

This  work  is  in  the  Providence  collection  district,  and  that  place  is  a  port  of  entry. 
The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30, 18bl,  was 
^200,009.64. 

July  1,18«),  amount  availahle $103,001  28 

ijQOunt  appropriated  by  act  approved  March  3, 1881 60, 000  00 

$163,001  28 

July  1, 1831,  amount  expended  during  fiscal  year,  exclnsive 

ofoutstanding  liabilities  July  1,1880 74,330  56 

July  1,1881, outstanding  Uabrnties 3,258  14 

77,588  70 

Jaly  1,1881,  amount  available 85,412  68 

AmooDt  (eatimated)  reauired  for  completion  of  existing  project 270, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    100, 000  00 
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Removal  of  Bulkhead  Rock. 

July  1,1880,  amount  available 1^,742  13 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiU  ties  July  1, 1880 4,r42  13 

(See  Appendix  B  7.) 

8.  Fotowomut  Eiver^  Rhode  Island, — Tliis  river  is  a  small  estuary  of 
Narragansett  Bay,  situated  about  13  miles  from  Newport.  The  channel 
of  the  river  is  obstructed  by  a  bar  at  the  mouth,  on  which  the  depth  is 
2.6  feet  at  mean  low- water.  This  is  an  original  project  for  improvement 
by  dredging  a  channel  5  feet  deep  at  mean  low-water  through  the  bar 
at  the  mouth. 

A  report  of  the  survey  and  plan  of  improvement  submitted  is  given  in 
Appendix  B  8. 

The  appropriation  of  $5,000,  made  at  the  last  session  of  Congress,  is 
deemed  sufficient  for  the  purpose,  and  will  be  expended  in  the  fiscal 
year  ending  June  30,  1882. 

No  further  appropriation  is  needed  to  complete  the  project 

This  improvement  is  in  the  Providence  collection  district,  and  that  place  is  the 
nearest  port  of  entry.  The  amoaut  of  revenue  collected  there  for  the  year  ending' 
June  30,  1881,  is  $200,009.64. 

Amount  appropriated  by  act  approved  March  3,  18>^1 $5, 000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 48  99 

July  1,  1881,  amount  available 4,951  01 

(See  Appendix  B  8.) 

9.  Newport  Harbor^  Rhode  Island, — This  harbor  is  on  the  main  entrance 
to  Narragansett  Bay,  which  is  defended  by  Fort  Adams.  It  is  one  of 
the  most  important  harbors  on  the  coast,  furnishing  a  safe  roadstead 
and  anchorage  for  all  classes  of  vessels.  Newport  itself  is  upon  an 
inner  harbor  admitting  the  largest  vessels,  but  its  capacity  is  limited 
by  shoals,  so  that  it  is  no  longer  adequate  for  the  convenience  of  the 
greatly  increasing  number  of  vessels  seeking  it. 

Prior  to  1872  the  general  business  wharves  of  the  city  did  not  admit 
of  the  approach  of  vessels  at  low-tide  of  greater  draft  than  8  feet.  The 
mean  rise  of  the  tide  is  about  3|  feet. 

The  first  projected  imi)rovement  wa«  to  increase  the  depth  of  the 
approaches  to  the  harbor-line  for  wharves  to  12  feet  at  mean  low-water, 
and  to  prevent  the  sand  from  being  brought  in  around  the  south  end  of 
Goat  Island.  It  was  prepared  to  comply  with  requirements  of  the  river 
and  harbor  act  of  June  10, 1872.  The  project,  with  some  modifications, 
was  completed  in  tlie  fiscal  year  ending  June  30, 1876.  The  amount 
appropnated  and  expended  up  to  that  lime  was  $28,500.  The  results 
obtained  were  satisfactory,  and  the  work  remains  in  good  condition. 

In  December,  1880,  another  project  was  estimated  for,  under  resolu- 
tion of  the  House  of  Bepresentatives,  to  increase  the  anchorage  depth 
in  the  inner  harbor  down  to  13  feet  at  mean  low-water  where  hard  ma- 
terial did  not  exist,  to  the  extent  of  327,000  cubic  yards,  at  a  cost  of 
$72,000.  For  this  purpose  an  appropriation  was  made  in  March,  1881, 
of  5<2r>,000.  No  dredging  was  done  during  the  fiscal  year  ending  June 
30,  1881.  The  last  appropriation  will  all  be  expended  during  the  fiscal 
year  ending  June  30, 1882,  in  carrying  out  the  new  project. 

The  additional  amount  required  to  complete  the  last  project  is  $47,000, 
which  can  all  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1883. 
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The  last  project  was  made  to  meet  an  immediate  necessity  for  more 
harbor  capacity,  and  such  occasion  will  recur  when  the  addition  now 
contemplated  is  found  insufficient.  What  is  being  done  is  permanent, 
but  the  time  and  expense  of  the  completion  of  the  work  cannot  be  de- 
termined. 

Besides  the  city  of  Newport,  Fort  Adams,  the  tori)edo  station  and 
training  school  of  the  Navy  are  located  here,  and  vessels  of  all  depart- 
ments of  our  government  and  many  ships  of  foreign  powers  make  use 
of  the  harbor.  It  is  one  of  the  most  important  harbors  of  refuge  for 
the  coasting  trade,  and  is  a  principal  resort  for  the  large  fishing -tickets, 
both  of  sail  and  steam  propulsion,  and  also  of  the  yachting  fleets.  It  is 
often  crowded  beyond  its  capacity,  and  danger  of  collision  is  imminent, 
because  of  the  restricted  anchorage  ground. 

Newport  Harbor  is  in  the  Newport  coUection  district.  The  amonut  of  revenue  col- 
lected there  during  the  fiscal  year  ending  Jane  30,  1881,  was  $2,0:^6.37. 

Amount  appropriated  by  act  approved  March  3,  1881 $25,000  00 

July  1,  18bl,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 167  15 


July  1,  1881,  amount  available 24,832  85 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaiog  June  30, 1883    47, 000  00 

(See  Appendix  B  9.) 

10.  Block  Island  Harbor^  Rhode  Island. — ^This  island  is  a  part  of  the 
State  of  Bhode  Island,  and  its  nearest  point  is  about  10  miles  south  of 
the  mainland.  It  is  about  14  miles  east  of  Montauk  Point,  on  Long 
Island,  and  has  deep  water  all  around  it. 

The  "  harbor"  is  an  artificial  one,  built  for  local  purposes  by  the  United 
States^  in  the  years  1870  to  1879  inclusive,  at  a  cost  of  $285,000.  It 
is  on  the  east  side  of  the  island,  towards  the  southern  part,  and  is  formed 
by  a  riprap  jetty  or  breakwater,  to  intercept  the  waves  from  the  east- 
ward, and  has  an  *' inner  harbor"  or  wharf  next  the  inside  shore  end  of 
the  breakwater,  forming  a  basin  about  250  feet  bjr  300  feet,  which  was 
originaUy  dredged  to  a  depth  of  7  feet  at  mean  low- water.  This  latter 
in  active  seasons  of  the  year  is  crowded  to  its  full  capacity.  The  mean 
rise  of  the  tide  is  about  3  feet. 

Before  this  work  was  built  no  decked  vessels  could  find  harbor  on  the 
island  in  a  storm,  and  none  were  owned  there.  The  local  business  so 
increased  that  in  February,  1880,  an  estimate  was  called  for  to  increase 
the  entrance  to  and  depth  inside  the  inner  harbor  to  9  feet  at  mean  low- 
water,  to  specially  accommodate  a  small  steamer  belonging  to  the 
island.  The  act  of  June  14,  1880,  appropriated  $6,000  for  this  purpose 
and  to  remove  a  small  wreck.  The  desired  improvements  were  all  com- 
pleted during  the  fiscal  year  ending  June  30, 1881,  and  included  the 
removal  of  two  large  bowlders  (then  but  recently  discovered),  within 
the  sheltered  area.  The  small  balance  on  hand  is  reserved  for  contin- 
gencies. 

This  work  may  be  considered  as  permanent  (except  that  of  the  inner 
harbor,  which  is  a  timber  crib-work),  but  it  is  probable  that  with  the 
growth  of  commerce  frequent  extensions  will  be  required.  Its  capacity 
is  now  hardly  equal  to  the  local  wants.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation,  the  island  is  an  im- 
portant point  on  our  shores  lor  ocean  navigation.  It  has  a  signal  station 
connected  by  submarine  telegraph  with  the  mainland.  Vessels  are  pass- 
ing the  island  at  all  times  and  on  all  sides  of  it,  and  its  position  ren- 
ders it  of  national  iniportance. 
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No  appropriation  is  asked  for  the  fiscal  year  ending  June  30, 1883. 

Block  Island  is  in  the  Newport  collection  district.  The  amount  of  revenue  collected 
there  in  the  year  ending  June  30,  1881,  was  $2,036.37. 

July  1,  1880,  amount  available $6,000  00 

July  1,  1881.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 1 5,873  74 

July  1,  1881,  amount  available 126  26 

(See  Appendix  B  10.) 

•"  11.  Little  yarragansett  Bay,  Rhode  Inland  and  Connecticut. — ^This  bay 
is  at  the  moutli  of  Pawcatuck  Kiver,  and  is  between  Stonington  and 
Watch  Hill.  The  water  in  the  bay  was  so  shoal  that  4J  feet  was  bnt 
the  greatest  depth  that  could  be  carried  across  it  at  low-water.  The 
Pawcatuck  River,  navigable  to  Westerly,  can  only  be  approached  through 
this  bay.  This  river  has  been  improved  by  the  United  States,  and  has 
now  a  channel  75  feet  wide  and  6J  feet  deep  at  mean  low- water. 

The  original  project  adopted  in  1878  provides  for  a  channel  across  the 
bay  200  feet  wide  and  7 j  feet  deep  at  mean  low- water,  and  also  the 
removal  of  a  few  rocks. 

The  amount  expended  up  to  June  30, 1880,  was  $19,798.58.  The  work 
accomplished  had  made  a  channel  through  the  hard  material  at  the  east 
end  of  the  channel,  185  feet  wide,  and  the  rest  of  the  proi)osed  channel 
40  feet  wide.  The  most  dangerous  rocks  had  been  remov^.  The  chan- 
nel was  in  part  too  narrow  te  be  of  much  use  to  navigation. 

The  amount  of  money  expended  during  the  fiscal  year  ending  June 
30, 1881,  increased  the  width  of  the  narrow  part  of  the  new  channel 
from  40  to  60  feet.  The  work  is  still  in  progress,  and  with  the  sum 
available  at  the  beginning  of  the  new  fiscal  year  it  is  expected  will  make 
the  least  width  of  the  channel  140  feet.  It  will  be  of  use  to  the  naviga- 
tion this  autumn. 

The  amount  of  the  estimate  required  to  complete  the  original  project 
is  $21,000.  This  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 188^. 

The  number  of  vessels  taken  through  Little  Narragansett  Bay  during  the  year  1878 
was  205.  Tliere  were  31  vessels  drawing  too  much  water  to  cross  the  bay  that  were 
light ei-ed  at  Stonington  and  their  cargoes  taken  to  Westerly. 

Little  Narragansett  Bay  is  in  the  collection  districts  of  Providence  and  Stonington ; 
the  latter  is  the  nearest  port  of  entry.  The  revenue  collected  during  the  fiscal  year 
ending  June  30,  1880,  was:  Providence, ^00,009.64 ;  Stonington,  $2,511.69. 

July  1,  1880,  amount  available $5,201  42 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$10,201  42 

July  1,  1881,  amoimt  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,  1880. 490  13 

July  1,  1881,  amount  available 9,711  29 

Amount  (estimated)  required  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188JJ.     21, 000  0<) 

(See  Appendix  B  11.) 

12.  Connectwut  River  above  ffartford,  Connecticut,  and  below  Holyolcc, 
Ma)i8a<*hu8ett^. — From  Hartford  to  Windsor  Locks  at  the  foot  of  Enfield 
Falls^  a  distance  of  10?  miles,  tlie  river  Las  a  sedimentary  bed  and  banks, 
and  IS  naturally  shoal  at  low-water,  giving  sometimes,  where  not  im- 
proved, a  depth  of  only  18  inches.  Then  Enfield  Falls — a  rock  rapid — 
extending  5J  miles,  prevents  all  navigation  at  the  present  time ;  but 
vessels  drawing  3  feet  can  pass  around  them  by  means  of  the  canal. 
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having  locks  80  feet  by  18  feet.  This  canal  is  owned  by  a  corporation 
charging  toll,  and  is  mainly  used  to  furnish  water-power.  From  the 
head  of  the  "  Falls"  to  Holyoke  the  navigation  is  good,  having  a  low- 
water  depth  of  not  less  than  6  feet.  There  is  seldom  any  useful  tide 
from  the  ocean  above  Hartford. 

A  history  of  the  improvement  is  given  in  full,  in  the  Annual  Eeport 
for  1878,  Part  I,  pp.  247-393,  up  to  that  date.  (Surveys  and  estimates 
were  begun  in  1870.)  The  final  object  to  be  reached  has  been  a  per- 
manent improvement  that  would  insure  a  low-water  navigation  through- 
out of  at  least  8  feet.  In  the  mean  time  local  wing-dams  and  dredging 
have  been  resorted  to,  to  relieve  the  part  between  Hartford  and  Enleld 
Falls,  to  secure  3  feet. 

The  part  of  the  river  above  Hartford  and  below  Holyoke  is  fully  re- 
ported upon  in  Appendix  B,  Annual  Report  for  1878.  Eevised  estimates 
were  submitted  January  3, 1881,  which  are  appended  to  the  report  of 
the  engineer  in  charge  for  the  present  year.  This  provides  for  a  canal 
17^^  miles  long  from  below  Hartford  to  the  head  of  the  Enfield  Falls, 
with  locks  200  feet  x  50  feet  x  8  feet,  at  an  estimated  cost  of  $1,322,805. 
Something  in  addition  will  have  to  be  added  to  make  a  low- water  navi- 
gation of  8  feet  up  to  Holyoke.  'No  work  has  yet  been  done  upon  this 
main  project. 

Prior  to  June,  1880,  the  amount  expended  between  Hartford  and 
Holyoke  for  surveys  and  reports  was  about  $32,000,  and  for  works  of 
improvement  about  $25,087.14.  At  points  where  local  work  for  tem- 
porary relief  had  been  done  the  results  were  satisfactory,  but  changes 
that  have  taken  place  left  the  river,  at  extreme  low-water,  in  about  the 
original  onnavigable  condition,  and  further  temporary  works  have  been 
planned  at  the  Farmington  Biver  Shoals. 

During  the  fiscal  year  ending  June  30,  the  work  at  the  Farmington 
River  Shoals  was  completed  at  an  expenditure  of  $4,919.70.  It  is  too 
soon  to  say  what  the  result  will  be. 

The  means  available  are  ample  to  continue  the  works  of  temporary 
alleviation,  but  not  enough  to  even  begin  the  permanent  plan  of  im- 
provement. This  latter  will  require  at  least  three  years,  and  should  not 
be  b^gan  with  less  than  one-third  of  the  estimate — ^about  $450,000. 

The  benefit  to  be  secured  by  the  permanent  work  is  to  cheapen  the 
trsuisportation  of  bulky  articles,  such  as  coal,  iron,  and  provisions,  into 
a  large  manufacturing  region  now  only  reached  by  railroads.  It  in- 
cludes the  city  of  Springfield  (at  which  is  a  United  States  Armory)  and 
Holyoke,  on  the  Connecticut,  and  other  smaller  places,  and  will  be  bene- 
ficial to  the  works  at  Miller's  Falls,  and  may  eventually  be  extended 
farther. 

This  part  of  the  river  is  in  the  Middletown  collection  district,  which  is  a  port  of  en- 
try.   The  revenue  collected  there  in  the  fiscal  year  ending  June  30, 1881,  is  ^,196.73. 

Above  Sartford  and  delow  Enfield  FalU, . 

July  1,  1880,  amount  available $7,120  04 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $3,000  79 

July  1,  1881,  outstanding  liabilities 219  78 

3,220  57 

July  1,  1881,  amount  available 3.899  47 

On  or  above  Enfield  Fatls^  Connecticutj  and  beloic  EolyoTcCj  Massachusetts, 

July  1, 1880,  amount  available 10,702  92 

July  1,  1881,  amount  available 10,702  92 
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Bettceen  Hartford,  Connecticut,  and  MolyoJce,  Masaachusetta, 

July  1,  1880,  amount  available $15,000  00 

July  1,  1H81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 1,330  20 

July  1,  1861,  amount  available 13,669  80 

(See  Appendix  B  12.) 

13.  Connecticut  River  below  Hartford^  Connecticut — The  Connecticut 
Eiver  from  Hartford  to  its  mouth  at  Say  brook  is  about  50  miles  in  length. 
The  tide,  which  at  the  mouth  of  the  river  rises  about  3J  feet,  rises  but 
about  1  loot  at  Hartford  when  the  river  is  at  its  lowest  stage;  when  the 
river  is  5  feet  above  its  lowest  stage  the  rise  of  tide  is  not  appreciable 
at  Hartford. 

The  chief  obstacles  to  the  free  navigation  of  this  river  are,  the  bar 
at  the  mouth  and  the  shoals  between  Middletown  and  Hartford,  a  dis- 
tance of  16  miles.  The  most  troublesome  shoals  are  between  Bocky  Hill 
and  Hartford,  a  distance  of  9  miles,  where  the  river  banks  are  alluvial. 

The  depth  on  the  bar  at  Saybrook  was,  before  commencing  jetties, 
about  6  feet  at  mean  low- water. 

The  shoals  between  Hartford  and  Eocky  Hill  form  at  every  flood  stage 
of  the  river,  and  require  dredging  to  give  the  requisite  9  feet  depth  at 
low-water  for  the  boats  running  between  New  York  and  Hartford. 

The  subject  of  improving  this  part  of  the  river  proper  has  received 
attention  from  a  very  early  period,  and  work  has  been  done  upon  it  of 
a  temporary  character  by  the  United  States  since  1870.  In  1872  a  thor- 
ough survey  was  made  at  Saybrook  Bar  and  jetties  designed  for  its 
permanent  improvement.  (See  Appendix  W  16,  Annual  EBport  1873, 
for  a  full  account  of  this  bar.)  In  1879  an  accurate  survey  was  made 
for  the  first  time  between  Hartford  and  Bocky  Hill,  and  a  plan  was  pro- 
posed for  the  permanent  improvement  of  this  portion.  (See  Annual 
Eeport  1880,  Appendix  B  12). 

The  amounts  expended  since  1870  and  prior  to  June  30, 1880,  on  sur- 
veys and  improvements  are  about  as  follows :  At  Saybrook  Bar,  $1 15,000 ; 
between  Middletown  and  Hartford,  about  $114,203. 

The  results  have  been  a  steady  improvement  of  the  navigation  at  Say- 
brook Bar,  where  the  jetties  are  so  nearly  complete  as  to  produce  bene- 
ficial effect,  and  the  ruling  low-water  depth  has  been  increased  from  6 
feet  to  8  feet. 

Between  Middletown  and  Saybrook  the  dredging  of  certain  shoals  has 
had  to  be  annually  repeated  at  low-water,  and  although  this  has  afforded 
temporary  relief,  it  was  not  possible  often  for  it  to  be  timely.  Its  unsat- 
isfactory character  has  led  to  the  adoption  of  a  permanent  plan  of  im- 
provement, but  the  temporary  dredging  will  have  to  be  continued  tiU 
the  other  is  completed. 

Of  the  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
about  $7,493.58  was  upon  jetties  at  Saybrook,  and  about  $5,129.04  in 
temporary  dredging  between  Eocky  Hill  and  Hartford.  The  result  was 
similar  to  previous  year's  work — an  increase  of  depth  at  Saybrook  Bar 
and  temporary  channel  through  shoals^  above  Rocky  Hill. 

The  money  available  July  1, 1881,  will  be  expended  partly  ui)on  Say- 
brook Bar,  partly  in  dredging  temporary  channel  at  low-water,  and 
partly  on  the  wing-dam  at  Glastonbury  Bar,  which  forms  part  of  the 
permanent  river  improvement.  The  permanent  river  improvement  will 
require  an  additional  $318,000.  The  improvement  at  Saybrook  is  pro- 
gressive in  its  character,  and  its  ultimate  cost  will  depend  upon  the 
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depth  the  future  may  demand,  and  may  require  a  part  of  each  appro- 
priation.   The  temporary  work  will  require  about  $5,0()0  annually. 

The  amount  that  can  be  profitably  expended  in  the  fiscal  year  ending 
June  30,  1883,  is  $109,000. 

The  business  transportation  that  is  now  carried  on  is  shown  on  page 
399,  Annual  Report  1880,  Appendix  B  12. 

ThiB  part  of  the  Connecticut  River  is  in  the  Middletown  collection  district,  and  that 
place  is  the  nearest  custom-hoase.  The  amount  of  revenue  collected  there  during  the 
year  ending  June  30,  1681,  was  $66,193.73. 

July  1,  1880,  amount  availahle '. $18, 318  66 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

148,318  66 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1880 12,622  62 

July  1,  1881,  amount  avaUable 35,696  04 

Amount  (estimated)  required  for  completion  of  existing  project 318, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  •  109, 000  00 

(See  Appendix  B  13.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 1880, 
Lieatenant-Colonel  Warren  was  charged  with  the  survey  and  examina- 
tion of— 

1.  Wareham  Harbor^  Massachusetts.    ^See  Appendix  B  4.) 

2.  Potowomut  River ^  Rhode  Island.    (See  Appendix  B  8.) 

The  reports  of  the  results  have  been  transmitted  to  Con|2^res8  and 
printed  in  House  Ex.  Doc.  No.  18,  Forty-sixth  Congress,  third  session. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 
1881,  he  has  been  charged  with  the  examinations  or  surveys  of— 

J.  Edgartown  Harbor  and  South  Beach^  Massachusetts, 

2.  BuzzarWs  and  Barnstable  baySj  Massachmetts,  at  the  entrance  of  tits 
proposed  Cape  Cod  Canal. 

This  will  be  done  during  the  present  season,  and  the  results  duly  sub- 
mitted. 

IMPBOVBMENT  OF  HARBORS  AND  RIVERS  ON  LONG  ISLAND  SOUND. 

Officer  in  charge,  Maj.  J.  W.  Barlow,  Corps  of  Engineers. 

1.  Stonington  Harbor,  Connecticut. — The  harbor  of  Stonington  was 
originally  an  open  bay,  unprotected  from  southerly  storms,  and  contain- 
ing a  middle  ground  with  but  6  feet  depth  of  water  at  the  shoalest  part. 

This  obstruction  covered  the  greater  portion  of  the  harbor,  and  left 
but  a  narrow  channel  on  either  side,  with  insufficient  space  for  vessels 
of  12  feet  draught  to  reach  the  upi)er  wharves  at  low- water. 

A  small  breakwater  or  pier,  costing  $36,753,  was  built  in  1828-'30 
from  the  east  shore  to  protect  the  commerceof  the  village. 

Plans  for  more  extensive  improvements  were  considered  in  1872,  the 
object  being  to  afford,  by  means  of  additional  breakwaters  a  consider- 
able anchorage  to  serve  as  a  harbor  of  refuge  for  general  commerce,  and 
also  to  increase  the  depth  of  the  harbor  by  dredging  to  12  feet  at  mean 
low-water. 

During  the  seasons  of  1873-74,  $45,000  was  expended  in  dredging, 
which  resulted  in  enlarging  the  channel  to  the  steamboat  wharf  by 
removing  the  northern  portion  of  the  middle  ground  to  a  depth  of  12 
feet  Subsequently  a  breakwater  off  Wamphassuek  Point;  2,000  feet  in 
length,  was  built;  and  another  in  the  vicinity  of  Bartlett's  Reef,  south- 
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east  of  the  harbor,  was  commenced.  The  completion  of  the  latter  will 
afford  a  harbor  of  large  dimensions,  thoroughly  sheltered  and  available 
as  anchorage  for  vessels  drawing  18  feet  of  water. 

The  total  amount  expended  to  June  30, 1880,  is  $177,067.65. 

Oi>erations  during  the  year  ending  June  30, 1881,  have  resulted  in 
finishing  the  Wamphassuck  Point  breakwater,  and  constructing  500  feet 
of  the  one  near  Bartlett's  Keef.  The  latter  structure  is  designed  to  be 
about  2,000  feet  long,  and  is  estimated  to  cost  $100,000. 

July  1,  1880,  amount  available |33,552  18 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

163,552  18 

July  1, 1881.  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing Uabilitiea  July  1,  1880 33,525  86 

July  1,  1881,  amount  available 30,026  32 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    45, 000  00 

(See  Appendix  0  1.) 

2.  New  London  EarboVj  Connecticut. — ^This  harbor  is  naturally  the 
finest  on  Long  Island  Sound,  and  one  of  the  best  in  the  United  States. 

It  is  accessible  for  all  classes  of  vessels  at  all  seasons  of  the  year,  and 
is  extensively  used  as  a  harbor  of  reftige. 

The  improvement  now  in  progress  consists  in  removing  a  shoal  in  the 
upper  part  of  the  harbor  above  the  city  of  New  London,  which  obstructs 
the  approach  to  the  large  receiving  and  shipping  wharf  of  the  Kew 
London  &  Northern  Eailroad  Company.  The  project  for  the  removal 
of  this  shoal  was  adopted  to  comply  with  the  terms  of  the  river  and 
harbor  act  of  June  14,  1880,  which  directed  that  the  sum  of  $2,500 
should  be  applied  to  that  object.  This  sum  was  expended  in  dredging 
during  the  past  season,  resulting  in  the  removal  of  1,222  cubic  yards  of 
material. 

The  original  estimate  ($6,800)  for  the  entire  removal  of  the  shoal  was 
based  upon  a  probable  price  for  dredging,  which  was  greatly  exceeded 
in  the  contract  for  the  work.  It  is  therefore  probable  that  the  balance 
of  the  original  estimate,  $4,300,  which  is  now  available  for  expenditure, 
will  be  inadequate  for  completing  the  work,  and  a  further  sum  of 
$17,200  is  recommended  by  the  officer  in  charge,  which  could  be  profit- 
ably expended  during  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 4, 300  00 

$6,800  00 

Jnlv  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstauding 
liabilities  July  1,  1880 2,500  00 

July  1,  1881,  amount  available 4,300  00 

Amount  (estimated)  required  for  completion  of  existing  project $17, 200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     17, 200  00 

(See  Appendix  0  2.) 

3.  Thames  River ^  Connecticut — The  navigation  of  this  river  was  orig- 
inally obstructed  by  shoals  for  a  distance  of  about  3  miles  below  the  city 
of  Noi-wich,  the  depth  in  some  places  being  but  7  feet  at  low* water,  and 
the  channel  narrow  and  tortuous. 

In  1830  plans  were  adopted  for  improving  navigation,  with  a  view  to 
affording  a  channel  100  feet  wide  and  14  feet  deep  at  mean  high-water. 
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These  plans  incladed.  besides  a  large  amount  of  dredging,  the  construc- 
tion of  several  wing-dams  on  each  side  of  the  channel  to  straighten  and 
confine  the  currents.  To  secure  and  maintain  this  channel  an  aggregate 
of  « 169,000  was  expended  from  1830  to  J^une  30, 1880. 

The  present  project  contemplates  increasing  the  depth  through  the 
shoals  to  14  feet  at  mean  low-water,  or  3  feet  more  than  was  at  first 
attempted.  To  accomplish  this,  it  will  be  necessary  to  repair  and  lengthen 
several  of  the  old  wing-dams,  build  two  or  more  new  ones,  and  dredge  a 
channel  to  the  depth  and  width  sought  throughout  a  distance  of  about 
3  miles. 

Operations  during  the  year  ending  June  30, 1881,  have  been  confined 
to  dredging,  and  resulted  in  removing  9,387  cubic  yards  of  material  from 
the  channel  below  Norwich  and  increased  the  depth  at  the  most  trouble- 
some shoal  from  2  to  3  feet. 

The  unexpended  balance  of  last  year's  appropriation  will  be  applied 
to  dredging  under  existing  contract. 

With  the  sum  of  $30,000,  appropriated  at  the  last  sesssion  of  Congress, 
a  dike  about  1,600  feet  in  length  will  be  constructed  at  Trading  Cove 
Flats,  and  dredging  to  afford  a  depth  of  14  feet  at  mean  low- water  will 
be  continued. 

Jaly  1,  1880,  amount  available $25,404  13 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$55, 404  13 

July  1, 1881,  amount  expended  during  the  fiscal  year,  exclusive 

of  outstanding  liabilities  Jnly  1,  1880 3,849  21 

Jolv  1,  1881,  outstanding  Uabilities 2,159  01 

6,008  22 

Jnly  1,  1881,  amount avaUable 49,395  91 

Amount  (estimated)  required  for  completion  of  existing  project 64, 200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    64, 000  00 

(See  Appendix  C  3.) 

4.  Neic  Haven  Harbor y  Connecticut — This  harbor  was  originally  a  broad 
open  bay,  exposed  to  southerly  storms,  and  dangerously  obstructed  at 
the  entrance  by  several  sunken  rocks. 

To  the  removal  of  these  rocks  the  first  efforts  for  improvement  were 
directed  in  1852. 

The  upper  part  of  the  harbor  was  so  shallow  that  vessels  exceeding 
9  feet  draught  were  unable  to  reach  the  city  wharves  at  low- water. 

Plans  for  dredging  a  channel  of  navigable  width  and  13  feet  depth  at 
mean  low-water  were  adopted  in  1871,  and  modified  in  1878,  to  make 
the  depth  16  feet  at  mean  low-water  throughout  the  entire  channel. 

The  amount  exi)ended  in  improving  this  harbor  from  1852  to  1880  is 
$151,200,  and  had  resulted  in  obtaining  a  channel  16  feet  deep  and  nearly 
4iK>  feet  wide  from  Fort  Hale  to  Tomlinson's  Bridge. 

Ol>erations  during  the  year  ending,  June  30, 1881,  have  resulted  in  the 
removal  of  110,000  cubic  yards  of  material  from  the  channel  between 
Long  Wharf  and  Tomlinson's  Bridge,  increasing  the  width  to  400  feet 
aud  making  the  depth  16  feet  at  mean  low-water. 

The  sum  of  $15,0(K)  appropriated  at  the  last  session  of  Congress  will 
l)e  devoted  to  dredging,  with  a  view  to  increasing  the  width  of  the  16- 
foot  channel  between  Fort  Hale  and  Long  Wharf.  To  secure  a  like 
depth  on  the  bar  just  below  Fort  Hale,  the  construction  of  a  dike  on 
the  west  side,  running  south  from  Sandy  Point,  is  recommended  by  the 
officer  in  charge.  The  length  of  the  dike  would  be  4,400  feet,  and  its 
cost  $60,000. 
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July  1,  1880,  amount  available ^111,790  55 

Amount  appropriated  by  act  approved  March  3, 1881 15,000  00 

134,700  55 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUtiesJuly  1,1880 16,665  82 

July  1,1881,  amount  available 1 18,124  73 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18rf3.     60,  Oi»0  00 

(See  Appendix  C  4.)  , 

5.  Breakwater  at  New  Haven^  Connecticut. — This  liarbor  was  originally 
exposed  to  the  severity  of  all  southeriy  storms,  so  that  vessels  seeking 
its  protection  were  compelled  to  anchor  in  the  upper  harbor,  where  the 
channel  was  narrow  and  shoal,  aftbrding  insafficient  room  for  the  ordi- 
nary commerce  of  the  city.  Under  such  circumstances  the  harbor  was 
of  little  value  as  a  harbor  of  refuge. 

A  project  for  the  construction  of  two  breakwaters  at  the  entrance  was 
adopted  in  1879,  the  object  being  to  afford  a  safe  refuge  for  the  general 
commerce  of  Long  Island  Sound,  and  to  secure  at  the  same  time  a  con- 
venient anchorage  for  the  shipping  of  the  harbor. 

The  line  adopted  for  the  east  breakwater  extends  from  Southwest 
Ledge,  the  location  of  the  new  light-house,  to  Quixe's  Ledge,  in  a  north- 
east direction,  a  distance  of  3,300  feet. 

The  amount  expended  to  June  30, 1881,  is  $59,706.15,  and  has  resulted 
in  the  deliveiy  of  64,392  tons  of  riprap  and  the  building  of  690  linear  feet 
of  completed  work. 

With  the  sum  of  $60,000  appropriated  at  the  last  session  of  Congress 
it  is  proposed  to  continue  the  construction  of  the  breakwater  on  the 
present  line,  extending  it  towards  Quixe's  Ledge  as  far  as  the  funds 
will  allow. 

It  is  of  great  importance  to  the  interests  involved  that  this  improve- 
ment be  pushe<l  forward  rapidly,  as  little  benefit  will  be  derived  from 
the  money  expended  until  the  greater  part  of  the  w  ork  shall  have  been 
accomplished. 

The  sum  of  $200,000  can  be  profitably  applied  during  the  fiscal  vear 
ending  June  30, 1883. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  two  breakwaters  is — 

Eaat  breakwater $537,800  00 

West  breakwater 653,334  00 

July  1, 1880,  amount  available $52,877  22 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

112,877  22 

July  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  outtttand- 

ing  liabilities  July  1,  1880 52,583  37 

July  1,  1881,  amount  available 60,293  85 

Amount  (estimated)  required  for  completion  of  existing  project 1, 191,  I'M  00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 200,000  00 

(See  Appendix  C  6.) 

6.  Milford  Harhor^  Connecticut, — The  outer  harbor  or  bay  is  an  inden- 
tation of  the  north  shore  of  Long  Island  Sound,  about  9  miles  west  of 
New  Haven,  and  is  formed  by  the  projecting  headlands  of  Welch's  Point 
and  Charles  Island.    It  has  good  holding  ground,  and  is  sheltered  from 
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northerly  winds,  but  exposed  to  those  from  the  south.  A  small  stream, 
the  Wepawang,  joined  by  the  Indian  Kiver  near  its  mouth,  enters  this 
bay  at  its  head.  The  tide  in  the  Wepawang  extends  as  far  up  as  the 
village  of  Milford,  which  is  situated  about  one-half  a  mile  above  the 
head  of  the  bay. 

The  channel  of  this  stream  was  originally  bare  at  low- water  through- 
out the  greater  part  of  its  length,  and  a  sand-bar  obstructed  the  entrance 
l)elow  its  mouth. 

The  plans  for  improvement  adopted  in  1872  contemplated  the  con- 
stniction  of  jetties  along  Welch's  Bluff  to  prevent  erosion  and  the  wash- 
ing of  material  into  the  harbor,  a  long  jetty  at  the  mouth  of  the  river, 
ami  dredging  through  the  bar  below  and  in  the  river  above. 

A  breakwater  off  Welch's  Point  was  also  recommended  to  form  an 
(mter  harbor  of  refuge  and  more  perfectly  protect  the  bluff  from  the 
action  of  the  sea. 

With  the  exception  of  the  breakwater,  the  improvements  have  been 
executed,  and  the  upper  channel  extended  as  far  as  the  village  of  Milford. 

Tlie  amount  expended  to  June  30,  1880,  is  $34,600,  and  had  resulted 
in  securing  a  channel  of  entrance  100  feet  wide  and  4  feet  deep  at  mean 
low- water,  with  an  extension  of  like  depth  60  feet  wide  and  about  4,000 
feet  in  length  to  the  village  wharves. 

The  appropriation  of  June  14, 1880,  has  been  applied  in  extending  the 
dredged  channel  to  the  upper  wharves  of  the  village,  a  distance  of  1,100 
feet,  and  in  making  one  cut  at  the  entrance  to  the  harbor  8  feet  deep  at 
mean  low- water. 

An  entrance  channel  of  this  depth  and  100  feet  wide,  as  desired  by 
those  interested  in  this  harbor,  would  require  the  removal  of  46,000 
cubic  yards,  costing  about  $11,000.  Should  this  project  meet  with  ap- 
proval, the  whole  amount  could  be  most  profitably  applied  during  the 
next  fiscal  year. 

Joly  1, 1880,  amonnt  available ^,177  :J3 

JulV  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 5,101  14 

July  1,  1881,  amount  available 76  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  11, 000  00 
(See  Appendix  C  6.) 

7.  Housatonic  River ^  Connecticut — The  entrance  to  this  river  was  origi- 
nally obstructed  by  a  sand  bar  caused  by  the  action  of  storms  upon  the 
adjacent  shore ;  the  channel  depth  over  this  bar  at  mean  low-water  being 
from  3  to  4  feet. 

In  the  river  above,  navigation  was  impeded  by  several  shoals,  having 
a  depth  upon  them  of  but  4  feet  at  mean  low- water. 

The  Housatonic  is  a  tidal  stream  to  the  dam  of  the  Ousatonic  Water 
Company,  16  miles  above  its  mouth.  At  this  point  are  situated  the 
manufacturing  towns  of  Derby,  Shelton,  and  Birmingham,  the  river 
furnishing  water-power  for  their  numerous  mills. 

The  improvement  of  this  river  was  begun  in  1871,  the  object  being 
to  afford  a  navigable  channel  of  not  less  than  7  feet  depth  froni  its  mouth 
to  the  head  of  tide-water. 

The  sum  of  $60,000  had  been  appropriated  in  small  amounts  from  1870 
to  1880,  and  devoted  mainly  to  the  removal  of  shoals  above  the  mouth 
of  the  river,  nothing  beyond  a  suney  having  been  attempted  at  the 
entrance. 
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A  channel  through  the  several  bars  with  a  width  of  60  feet  and  a 
depth  of  7  feet  at  mean  low- water  has  been  generally  maintained  by 
dredging.  The  bars  being  due  to  the  movement  of  sand  in  time  of  freshets 
will  frequently  recur,  and  will  require  penodical  appropriations  for  their 
removal.  During  the  past  year  a  7-foot  channel  GO  feet  wide  has  been 
dredged  through  the  bar  just  below  Stratford,  and  with  the  appropria- 
tion matieat  the  last  sessiou  of  Congress,  the  channel  through  Drew'e* 
Bar  and  near  the  camp-meeting  ground  will  be  restored. 

July  1,  1880,  amount  avaUable $2,122  68 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$4, 122  68 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 2,070  08 

July  1,  1881,  amount  available 2,052  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  0  7.) 

8.  Bridgeport  Harbor^  Oonnecticut — The  entrance  to  this  harbor  was 
originally  obstructed  by  two  shoals  known  as  the  outer  and  inner  bars. 

The  channel  was  narrow  with  a  depth  of  but  5  feet  on  Uie  outer  bar 
and  from  4  to  6  feet  on  the  inner  bar  at  mean  low-water. 

Improvements  were  Tjegun  in  1836,  and  consisted  in  dredging  a  chan- 
nel through  the  bars  to  secure  a  depth  of  8  feet  at  mean  low- water.  With 
this  end  in  view  several  appropriations  had  been  applied  to  the  work, 
when  in  1871  the  construction  of  a  riprap  jetty  from  the  east  shore  was 
andertaken  for  the  double  purpose  of  arresting  the  movement  of  sand 
from  the  beach  into  the  harbor,  and  strengthening  the  tidal  currents  over 
the  bars.    The  effect  of  this  jetty  ha«  been  most  favorable. 

The  amount  expended  from  1836  to  June  30,  1880,  chiefly  in  dredg- 
ing, is  $175,000,  affording  a  channel  300  feet  wide  from  Long  Island 
Sound  to  the  city  wharves,  and  at  least  9  feet  deep  at  mean  low- water, 
with  a  mid-channel  depth  of  12  feet.  The  channel  was  also  extended 
with  a  width  of  100  feet  and  depth  of  9  feet  from  the  lower  bridge  to  the 
Horse  Railroad  Bridge,  a  distance  of  about  3,000  feet. 

With  the  sum  of  $10,000  appropriated  by  act  of  Congress  approved 
March  3, 1881,  the  improvement  of  the  harbor  under  existing  plans  will 
be  completed. 

There  is  a  rapidly  increasing  demand  for  more  anchorage  area  above 
the  inner  beacon,  caused  by  the  extensive  use  of  the  harbor  for  refuge. 
To  meet  the  views  of  those  interested  in  this  subject  the  removal  of 
498,000  cubic  yards  of  material  will  be  required,  at  a  cost  of  $60,000. 
Should  this  project  be  approved  the  sum  of  $10,000  could  be  profitably 
expended  during  the  next  fiscal  year. 

July  1,  1880,  amount  available $10,031  30 

Amount  appropriated  by  act  approved  March  3,  lr581 10, 000  00 

$20, 031  30 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  ItfbO 9,1)47  19 

July  1,  1881,  amount  available 10,084  11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 
(See  Appendix  C  8.) 

9.  Southport  Harbor^  Connecticut, — ^The  navigation  of  Mil  Eiver,  now 
known  as  Southport  Harbor,  was  originally  almost  impracticable,  the 
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natnral  cbannel  being  shallow  and  obstructed  by  bars  formed  from  de- 
posits of  sand  in  easterly  storms. 

The  plan  for  improvement  adopted  in  1827  embraced  the  constraction 
of  a  breakwater.mnning  south  from  the  sand  spit  opposite  Southport; 
a  dike  extending  northward  in  prolongation  of  the  line  of  the  break- 
water,  and  deepening  the  channel  through  the  bars  by  dredging. 

An  aggregate  of  $13,087.43  was  expended  under  this  plan  which 
resulted  in  diminishing;  the  formation  of  bars  and  securing  a  navigable 
channel  of  sufficient  dimensions  to  meet  the  commercial  wants  of  the 
viHage. 

Since  1875.  $12,500  has  been  appropriated  for  the  purpose  of  repair- 
ing the  breakwater  and  dike,  and  dredging  to  secure  a  channel  depth 
of  4  feet  at  mean  low- water. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $2,600  was 
expended  in  increasing  the  width  and  depth  of  the  channel  from  the 
breakwater  to  the  town  wharves. 

The  sum  of  $2,500,  appropriated  by  act  of  March  3, 1881,  will  be  ap- 
plied to  completing  the  upper  channel  and  increasing  the  width  below 
the  breakwater. 

Jaljl,  1880,  amount  available $2,521  60 

Amount  appropriated  by  act  approved  liarch  3, 1881 2,500  00 

t5, 021  60 

July  1,  1881,  amoont  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiee  July  1,  1880 2,510  18 

July  ly  1681,  amount  available 2,511  42 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    3, 000  00 

(See  Appendix  C  9.) 

10.  Norwalk  Harbor j  Connecticut. — ^With  the  exception  of  a  survey  in 
lS29y  the  government  had  made  no  expenditure  in  improving  this  har- 
bor previous  to  1871.  The  channel  was  then  obstructed  at  several  places 
by  deposits  of  mud  leaving  a  depth  of  from  1  to  2  feet  at  mean  low- 
water,  and  immediately  below  the  stone  bridge  at  Norwalk,  a  large 
middle  ground  of  gravel  and  bowlders  had  formed,  bare  at  low-water 
and  nearly  covering  the  entire  basin. 

The  improvement  of  the  channel  adopted  in  1871,  purposed  increas- 
ing the  depth  through  the  several  shoajs  to  6  feet  at  mean  low-water 
and  making  the  width  100  feet  fi:om  Long  Island  Sound  to  the  village 
of  Norwalk. 

An  aggregate  of  $53,000  had  been  expended  under  this  project  to 
Jane  30, 1880,  which  resulted  in  furnishing  a  depth  of  not  less  than  6 
feet  at  mean  low- water,  throughout  the  entire  channel  for  a  width  of  60 
to  100  feet,  and  the  complete  removal  of  the  deposit  of  gravel  and 
bowlders  which  formed  the  middle  ground  at  Norwalk. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $5,000  has 
been  expended  in  improving  the  channel  below  the  New  York  and  New 
Haven  Bailroad  bridge,  making  the  depth  8  and  the  width  100  feet,  for 
a  length  of  2.200  feet. 

The  sum  or  $5,000,  appropriated  by  act  of  Congress  of  March  3,  1881, 
will  be  applied  to  the  further  improvement  of  the  channel  below  the 
railroad  bridge,  and  to  the  removal  of  shoals  near  Ferry's  Point,  and 
Sqoirrel  Flats,  formed  by  the  ice  during  the  past  winter. 

After  the  completion  of  the  project  small  sums  will  probably  be 
required  jieriodically  to  repair  injuries  arising  &om  freshets. 


Digitized  by 


Google 


96  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

July  1,  1880,  amount  aviiilaljlo f5,043  62 

Amonnt  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,043  62 

July  1, 1H81,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18H0 5,019  09 

July  1,  18^1,  amount  available 5,024  53 

Amount  (estimated)  required  for  completion  of  existing  project $15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Api>endix  C  10.) 

11.  Fort  Jefferson  Harbor^  Kew  rorfc.— Port  Jeft'erson  Harbor  has  an 
available  anchorage  of  1 J  square  miles,  with  a  depth  of  from  15  to  30 
feet  at  mean  low-water.  It  is  completely  land-locked  and  admirably 
situated  for  a  harbor  of  refuge.  A  gravel  bar  originally  obstructed  the 
mouth  of  the  harbor,  leaving  but  a  narrow  entrance,  which  had  not 
more  than  4  feet  depth  at  mean  low- water. 

A  survey  was  made  in  1853,  but  no  appropriation  for  improvement 
was  granted  until  1871,  when  plans  were  recommended  for  the  con- 
struction of  a  breakwater  at  the  east  side  of  the  entrance  to  stop  the 
movement  of  material  towards  the  channel,  and  for  dredging  through 
the  bar  to  a  depth  of  7  feet. 

In  1875  the  plan  was  modified  by  the  addition  of  a  second  jetty  from 
the  west  beach,  and  in  1877  by  increasing  the  proposed  depth  to  8  feet 
at  mean  low-water. 

The  sum  of  $64,000  has  been  expended  under  the  above  plans,  and 
has  resulted  in  obtaining  a  channel  of  entrance  100  feet  wide  and  8  feet 
deep  at  mean  low- water.  The  sum  of  $3,000,  appropriated  by  act  of 
Congress  of  June  14,  1880,  has  been  applied  to  repairing  and  lengthen- 
ing the  jetties  with  a  ^^ew  to  more  thoroughly  preventing  the  deposit 
of  sand  and  gravel  upon  the  bar  and  maintaining  the  depth  already 
gained. 

With  the  appropriation  of  $4,000,  made  by  act  of  March  3, 1881,  the 
work  of  lengthening  the  jetties  will  be  continued.  The  amount  required 
for  the  completion  of  the  work  in  accordance  with  approved  plans  is 
$8,000,  which  sum  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883. 

July  1,  1880,  amount  available H^>05  67 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

$d,tM}5  67 

July  1",  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outBtanding  liabilities  July  1,  1880 1,780  93 

July  1,  1881,  outstanding  liabilitieB 2,535  00 

4,315  93 

July  1,  1881,  amount  available 4,289  74 

Amount  (estimated)  required  for  completion  of  existing  project 8, 0<iu  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    8,  OOO  00 

(See  Appendix  C  11.) 

BXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Barlow  was  charged  with  a  survey  with  the  view  of  opening 
a  channel  between  Lloyd's  Harbor  and  Cold  Spring  Bay^  Xew  York.  The 
report  of  the  result  was  transmitted  to  Congress  and  printed  in  JI.  Ex. 
Doc.  31j Forty-sixth  Congress,  third  session.    (See  also  Appendix  C  12.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  has  been  charged  with  the  following : 
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1.  Harbors  of  Madison  and  Clinton^  Connecticut. 

2.  Greenport  Harbory  New  York. 

3.  Harbor  of  Mamaroneck^  New  York. 

4.  Survey  for  breakwater  and  harbor  of  r^uge  at  Milfordj  Connectwut. 
The  results  of  which  ^ill  be  duly  submitted  when  received. 

lilPROVBMENT  OP  HUDSON  RIVER — REMOVAL  OP  OBSTRUCTIONS  IN 
EAST  RIVER  AND  HELL  GATE — IMPROVEMENT  OF  BUTTERMILK  CHAN- 
NEL, NEW  YORK  HARBOR ;  OF  FLUSHING,  CANARSIE,  SHEEPSHEAD^ 
AND  GOWANUS  BAYS  AND  SUMPAWAUMUS  INLET;  OF  HARLEM  RIVER, 
NEWTOWN  AND  EAST  CHESTER  CREEKS ;  THE  HARBORS  OF  RONDOUT, 
ECHO,  PORT  CHESTER,  AND  NEW  ROCHELLE,  NEW  RORK,  AND  OF  RABI- 
TAN  AND  SOUTH  RIVERS  AND  CHEESEQUAKBS  CREEK,  NEW  JERSEY. 

OflBcer  in  charge,  Col.  John  Newton,  Corps  of  Engineers,  with  Lieut.^ 
6.  McO.  Derby,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Hudson  Rirer^  New  York. — The  original  condition  of  the  navigable 
channel  was  between  Xew  Baltimore  aud  Barren  Island  a  depth  at  mean 
low-water  of  7 J  feet;  at  Coeyman's,  8 J  feet ;  at  Mull's,  9  feet;  at  Castle- 
ton,  8  feet;  at  Cedar  Hill,  7 J  feet:  at  Winnie's,  9.4  feet:  on  the  Over- 
slangh,  7.7  feet ;  at  Cnyler's  Bar,  9  feet ;  at  Eound  Shoal,  7.2  feet.  That 
is,  at  low- water,  7^  feet  could  be  carried  from  New  Baltimore  to  Albany; 
to  Troy,  7.2  feet.  The  channels,  however,  were  very  crooked,  in  places 
very  narrow,  and  of  such  difficult  navigation  that  the  grounding  of  boats 
was,  it  might  almost  be  said,  the  rule  and  not  the  exception. 

The  originally  adopted  project  for  the  improvement  was  the  construc- 
tion of  longitudinal  dikes  generally  of  the  height  of  mean  high- water, 
to  direct  the  currents  and  allow  the  flow  over  their  top  of  freshets  and  of 
ice. 

The  amount  expended  therein  to  the  close  of  the  fiscal  year  ending 
June  30, 1880,  was  $881,441.14. 

The  condition  of  the  improvement  at  that  period  was  a  navigable  depth 
from  New  Baltimore  to  Albany  at  mean  low- water  of  9^  feet,  and  from 
Albany  to  Troy  of  8  feet,  as  reported  by  Lieut.  J.  H.  Willard,  Corps  of 
£ngineers. 

Boring  the  year  ending  June  30,  1881,  there  has  been  expended 
118,718.02;  the  results  in  the  way  of  increased  depth  aud  facilities  for 
navigation  are  not  known  for  want  of  a  recent  survey. 

The  amount  available  on-June  30, 1881,  will  be  devoted  to  the  renj^oval 
of  Austin's  Eock,  and  the  restoration  and  repair  of  lines  of  piles  and  of 
dikes. 

The  benefits  to  be  expected  will  be  a  greater  width  and  depth  of  navi- 
gable channel  and  a  relief  from  being  wrecked  and  sunk  upon  rocky 
reefs. 

The  estimated  amount  i^uired  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $30,000. 

Jnlyl,  1880,  amoant  available $57,9a5  89 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$72, 936  89 

Jalv  1, 1881,  amount  expended  during  fiHcal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 18,718  02 

July  1,1881,  amount  available 54,217  87 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883.    30, 000  00 

(See  Appendix  D  1.) 
7e 
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2.  Rondout  Harbor^  New  York. — ^The  original  condition  of  the  naviga- 
ble channel  gave  a  depth  of  about  7  feet  at  mean  low- water.  The  orig- 
inally adopted  project  was  the  prolongation  of  the  channel  of  Eondout 
Creek  into  the  Hudson  Riven  by  the  construction  of  two  parallel  dikes 
and  of  a  branch  dike  to  direct  the  current  of  the  river  and  to  protect  the 
north  dike  from  the  floating  ice,  and  there  has  been  no  modification  of 
the  original  project. 

The  amount  expended  to  June  30,  1880,  was  $88,294.65,  and  at  that 
time  the  depth  in  the  channel  was  13J  feet  at  mean  low- water. 

There  has  been  exi>ended  during  the  year  ending  June  30, 1881,  for  in- 
cidental puri)ose8  only,  the  sum  of  $344.16,  without  effect  upon  naviga- 
tion. 

The  sum  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30,  1882,  is  the  available  balance  of  $2,361.10  for  repairs  to 
dikes  arising  from  collisions  of  vessels,  &c.,  and  upon  the  removal  of  a 
portion  of  the  south  dike  at  its  extremity. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvenient  in  accordance  with  the  approved  and 
adopted  project  would  be  at  most  $1,000  or  $2,000,  to  be  used  in  remov-* 
ing  any  x)ortion  deemed  necessary  of  the  extremity  of  the  south  dike. 

Jiilyl,  1880,  amount  available $2,705  35 

July  1,  1881,  amount  expended  during  fincal  year,  excluBive  of  outstanding 

liabiUtieaJuly  1,  1880 344  16 

July  1,  1881,  amount  available *i,361  19 

Amount  (estimated)  required  for  completion  of  existing  i)roieot 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     2, 000  00 

(See  Appendix  D  2.) 

3.  Obstrncfions  in  East  River  and  Hell  Qate^  Nexc  York. — The  original 
condition  of  the  channel  of  East  River  and  Hell  (late  was  the  existence 
of  many  large  and  dangerous  rocky  obstructions  to  navigation.  The 
depth  over  Diamond li^ef  was  at  mean  low-water  17 J  feet;  over  Coen- 
ties  Reef,  14.3  feet;  over  Frying  Pan,  11  feet;  over  Pot  Rock,  20  feet ; 
over  Heel  Tap  12.1  feet ;  over  reef  at  North  Brother,  16  feet.  Halle t's 
Point  from  the  shore  of  Astoria  projected  under  water  325  feet  to  the 
contour  line  of  26  feet  at  mean  low- water,  and  embraced  an  area  of  about 
3  acres.  The  Middle  Reef,  with  an  area  of  about  0  acres,  lay  in  the 
middle  of  the  channels  at  Hell  Gat«,  having  a  small  backbone  project- 
ing above  high-water,  caught  vessels  swept  upon  it  by  the  ebb  cur- 
rents which  passed  directly  over  the  rock.  Hallet's  Point  and  the  Mid- 
dle Reef  may  be  said  to  have  been  alternate  in  mischievous  functions  ; 
vessels  which  escaped  one  ran  a  great  risk  of  falling  upon  the  other. 
What  added  considerably  to  the  danger  from  these  reels  was  the  bend 
at  right  angles  of  the  river  at  the  spot. 

The  originally  adopted  project  for  the  improvement  was  the  least  ex- 
tensive of  three  projects  discussed  by  the  engineer  in  charge ;  that  one 
now  being  carried  out  was  judged  by  the  authorities  in  1867  to  be  too 
extensive  and  costly.  The  project  first  adopted  was  the  removal  oi 
Pot  Rock,  Frying  Pan,  Way's  Reef,  Shelldrake,  the  rock  off  Negro  Point, 
the  rocks  near  Woolsey's  bathhouse,  Blackwell's  Rock,  portions  of 
ITallet's  Point,  and  of  Scaly  Rock.  Sea-walls  were  designed  for  the  Mid- 
dle Reef,  Hogsbackjthe  Bread  and  Cheese,  and  a  beacon  for  Rylander's 
Reef. 

Tlie  project  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallet's  Point  and  of  the  Middle  Reef,  has. 
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as  time  passed,  received  the  approval  of  the  authorities.  The  project 
lirst  intended  solely  for  Hell  Gate  has  also  been  modified  by  incorpor- 
atinfr  with  it  rocky  obstructions  in  the  East  Kiver,  Diamond  Eeef,  Coeii- 
ti€s  Reef,  and  a  reef  near  the  Xorth  Brother. 

The  amount  expended  thereon  to  the  close  of  the  fisctil  year  euding 
Jane  3l),  1880,  was  $2,359,280.57. 

The  condition  of  the  improvement  was  the  removal  of  Diamond,  Co- 
eDties,  Way's  Keef,  and  Shelldrake  to  the  depth  of  26  feet  at  mean  low- 
water,' the  tunneling  and  explosion  of  Hallet's  Point  and  the  removal  of 
a  lar^e  portion  of  the  debris  with  a  least  depth  over  any  portion  of  17 
feet  at  mean  low-water,  the  tunneling  of  the  Middle  Reef  (Flood  Bock) 
to  the  extent  of  6,211.08  linear  feet  and  the  removal  therefrom  of 
1*1,529.38  cubic  yards  of  stone  measured  in  place.  The  "Bread  and 
Cheese,"  a  dangerous  reef,  has  been  inclosed  and  embanked  by  the  com- 
missioners of  charities  and  correction  of  New  York  City. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
|254>,981.47.  The  area  off  Hallet's  Point  which  has  been  brought  to  the 
depth  of  26  feet  at  mean  low- water  is  about  two-thirds  of  the  whole  area 
and  doable  of  what  it  was  on  June  30, 1880.  The  least  depth  on  the 
remaining  portion  not  removed  to  full  depth  is  19  feet  at  mean  low-water. 
Heel  Tap  Bocks  have  been  broken  up ;  the  tunnels  at  the  Middle  Reef 
< Flood  Kock)  during  the  year  were  driven  an  additional  length  of  7,312 
linear  feet,  with  the  removal  of  18,080  cubic  yards  of  stone  measured  in 
place. 

The  amount  available  on  June  30,  1881,  will  be  expended  in  complet- 
ing the  removal  of  the  debris  at  Hallet's  Point  to  the  depth  of  26  feet  at 
mean  low- water,  removing  Heel  Tap  and  the  reef  at  the  North  Brother, 
with  some  work  on  Frying  Pan  and  Pot  Rock,  and  in  extending  the 
tnnnels  and  excavations  in  the  Middle  Reef  ^Flood  Rock). 

The  estimated  amount  required  for  the  entite  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $2^215,078.55. 

Jalyl,  IftM),  amount  available $296, 6:«  81 

Amount  received  from  sale  of  coal  to  Capt.  James  Mercur. .  12:i  75 

Amount  appropriated  by  act  approved  March  3,  18^1 200, 000  00 

$496,762  56 

July  1,  l^^^Jl,  amount  expended  dnring  fiscal  year,  exclusive 

ofoatiitanding  liabilitiea  July  1,  18H0 188,859  40 

.laly  1,  l>s8l,  outstandiug  liabilities 57,385  13 

246,244  53 

July  1, 1881,  amoQUt  available 250,518  03 

Amoimt  (estimated)  required  for  completion  of  existing  project 2, 215, 078  55 

Amoant  that  can  be  profitably  expendedinfiscalyearendiugJuneSO,  1883.       300, 000  00 

(Si'e  Appendix  D  3.) 

4.  Buttermilk  Channel^  New  lorh — The  channel  in  its  original  condi- 
tion was  obstracted  by  a  large  shoal  with  a  minimum  depth  of  9.J  feet 
at  mean  low- water,  which  lay  in  the  direct  track  of  navigation,^too  near 
the  wharves  of  Brooklyn  for  the  safe  passage  or  maneuver  of  large 
vessels. 

The  originally  adopted  project  for  the  improvement  was  the  removal 
of  a  saflicient  portion  of  this  shoal  to  the  depth  of  26  feet  at  mean  low- 
water,  and  thereby  to  increase  the  depth  and  width  of  the  channel. 

Nothing  had  been  expended  to  the  aoth  June,  1880,  and  there  had 
been  no  alteration  in  the  condition  of  the  channel  to  that  date. 

The  sum  of  $25,421.01  was  expended  during  the  fiscal  year  ending 
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June  30, 1881,  and  the  removal  of  about  80,000  cubic  yards  of  material 
in  place  effected  with  an  increase  to  the  depth  and  width  of  the  chan- 
nel. Ko  survey  having  been  made  at  the  close  of  the  fiscal  year,  noth- 
ing more  precise  of  the  condition  of  the  channel  can  now  be  state<l. 

During  the  fiscal  year  ending  June  30, 1882,  it  is  proposed  to  further 
increase  the  width  and  depth  of  the  channel. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  a<3cordance  with  the  approved  and 
adopted  project  is  $20,000 ;  but  owing  to  large  and  unexpected  advances 
in  the  cost  of  dredging,  since  the  first  estimate  was  made^  it  is  not  un- 
likely tliat  a  further  appropriation  of  $90,000  will  be  required. 

The  amount  of  commerce  and  naAigation  interested  in  this  improve- 
ment is  veiy  great,  though  impossible  to  be  furnished  accurately,  since 
it  forms  a  part  not  easily  separated  from  the  rest  of  the  commerce  of 
the  port  of  New  York. 

In  a  communication  furnished  by  Messrs.  J.  P.  &  G.  C.  Kobinson, 
June  29, 1880,  and  to  be  found  in  I^eport  of  Chief  of  Engineers  for  1880, 
Part  I,  pages  506  and  507,  it  is  stated  that  at  five  piers  south  of  South 
Ferry,  during  the  year  1879,  there  were  1,046  ships,  barks,  steamships, 
and  brigs,  besides  canal  boats  and  lighters.  For  the  first  (luarter  ot 
1880,  there  were  reiwrted  423  vessels.  Just  in  the  neighborhood  there 
are  immense  store-houses  and  grain  elevators.  Messrs.  Bobinsou  also 
state  that  within  a  month  or  so  of  the  time  when  they  wrote,  two  large 
vessels  were  aground  on  the  shoal. 

July  1,  1^0,  amount  available $00,000  00 

Aiuonnt  appropriated  by  act  approved  March  3,  1?581 (50, 0(K)  00 

$1-20,  000  00 

July  1,  1?^80,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 25, 4*21  00 

July  1,  1880,  outstanding  liabilities •- 5,600  00 

31.021  00 

July  1,  1881,  amount  available 88,979  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 20, 000  (K) 

Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1883.      60, 000  00 

(See  Appendix  D  4.) 

5.  Harlein  Eivevy  Neio  Yorh — The  survey  of  this  work  was  directed 
by  the  act  approved  June  23, 1874,  and  on  February  22, 1875,  a  report 
of  the  results  of  this  survey,  containing  a  project  and  estimate  for  the 
improvement  of  the  river  from  EandalPs  Island  to  the  Hudson  River, 
was  transmitted  to  Congress. 

The  commissioners  appointed  by  the  Supreme  Court  have  not  yet 
completed  the  work  of  acquiring  the  right  of  way  for  the  proposed  cut 
or  canal  to  connect  the  Harlem  and  Hudson  rivers.  Ko  operations 
have  therefore  been  undertaken. 

July  1,  1880,  amount  available jMOO,000  00 

July  1,  1881,  amount  available 400,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 700, 000  00 

(See  Appendix  D  5.) 

0.  Flushing  lUty,  Xeio  lorA*.— The  origiiijil  condition  of  the  navigable 
channel  was  a  depth  at  the  shoalest  part  along  the  line  leading  to 
Flushing  of  3.0  feet  at  mean  low- water,  and  it  was  not  therefore^^avail- 
able  for  commerce. 

The  originally  adopted  project  for  the  improvement  was  the  formation 
of  a  tidal  basin  by  means  of  dikes,  which  by  its  tilling  and  emptying 
through  one  channel  would  keep  up  a  depth  of  G  feet  at  mean  low- water, 
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and  even  more,  after  once  having  been  dredged.  Xo  modification  lias 
been  made  in  the  project. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1880,  was  $11,941.89. 

During  that  fiscal  year  but  a  portion,  about  3,000  feet  of  diking,  was 
constructed,  which  woukl  have  no  decided  effect  upon  the  channel. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$11,347.71  upon  diking  and  dredging,  and  a  narrow  channel  having  a 
depth  of  6  feet  at  mean  low-water  now  communicates  with  the  creek  at 
Flushing. 

The  available  balance.  $14,291.74,  will  be  devoted  to  widening  the 
dredged  channel  and  to  diking. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  ai)provcd  and 
adopted  project  is  $128,500,  but  it  is  probable  that  the  project  may  be 
completed  for  $75,000. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  im- 
provement is  unknown.  It  is  assumed  that  a  development  of  trade  by 
water  would  follow  the  improvement. 

Jnly  1,  1880,  amount  available |15,639  45 

Amount  appropriated  by  act  approved  March  3,  1S81 10, 000  00 

$25,639  45 

July  1,  1881y  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6, 816  23 

Jnlv  1,  1881,  on tstanding  liabilities 4,531  48 

11,347  74 

July  1,  lc<81,  amount  available 14,291  74 

Amount  (estimated)  required  for  completion  of  existing  project 128, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3(>,  1883 .    30, 000  00 

(See  Appendix  D  G.) 

7.  Ooicanus  Bay^  Netc  Yorlc. — The  original  condition  of  the  channel 
was  inadex]uate  for  the  navigation  of  vessels  employed  in  the  commerce 
of  this  district,  the  depth  of  water  varying  from  6.9  feet  to  12.3  feet  at 
mean  low-water. 

The  originally  adopted  plan  was  to  dredge  a  channel  from  the  18- 
foot  contour  outside  the  bay  to  the  drawbridge  at  Hamilton  avenue;  the 
estimated  cost  was  $182,850 ;  it  has  been  recommended  to  the  department 
to  dredge  the  existing  channel  trom  Hamilton  avenue  to  the  southwest 
corner  of  Erie  Basin  and  thence  to  divide  it  into  two  branches,  one  to 
the  north  and  one  to  the  south;  the  cost  of  this  revised  project  will  be 
$192,564.90. 

There  were  no  expenditures  up  to  June  30,  1880 ;  the  condition  re- 
mained unaltered  at  that  time.  ^ 

There  were  no  expenditures  for  the  year  ending  June  30, 1881.  The 
amount  available  at  that  date  will  be  devoted  to  dredging  a  channel 
from  the  18-foot  contour  near  the  entrance  to  Erie  Basin  southerly  to  a 
point  opposite  Forty-sixth  street. 

The  estimated  sum  required  for  the  entire  completion  of  the  work  of 
improvement  in  accordance  with  the  approved  and  adopted  project  is 
$143,000,  and  for  the  proposed  revised  project  $152,564.90. 

Amount  appropriated  by  act  approved  March  3,  1881 ^0, 000  00 

July  1,  1881,  amount  available  40,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 142, 850  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .     60, 000  00 

(See  Appendix  D  7.) 
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8.  Newtown  Creek^  New  York. — The  origiual  condition  of  the  channel 
gave  a  depth  of  12J  to  18  feet  at  mean  low- water,  which  was  insuflicient 
for  the  large  class  of  vessels  frequenting  the  creek.  The  width  was  240 
feet.  The  original  adopted  project  for  the  improvement  was  to  dredge 
a  channel  about  200  feet  wide  and  from  18  to  21  feet  in  depth,  and  no 
change  has  been  made  therein. 

Nothing  had  been  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30, 1880,  and  there  has  been  no  change  in  the  condition  of  the 
creek  to  same  date. 

The  amount  expended  during  the  year  ending  June  30,  1881,  wa« 
$7,566.48,  and  the  depth  of  the  channel  along  the  cut  made  is  generally 
over  17  feet,  with  a  minimum  depth  of  15  J  feet. 

The  balance  on  hand,  $2,433.52,  will  probably  be  expended  during  the 
year  ending  June  30, 1882,  in  removing  bowlders  and  improving  the  cut 
already  made. 

The  estimated  amount  for  the  entire  completion  of  the  work  of  improve- 
ment in  accordance  with  the  approved  and  adopted  project  would  be 
$36,000  by  a  revised,  and  $26,250  by  the  original  estimate. 

The  commerce  of  the  creek  is  very  large,  and  the  amount  of  active 
business  so  great  as  to  make  it  difficult  to  work  upon  the  improvement. 

July  1,  1880,  amouut  available $10,000  00 

July  1, 18^1,  amount  expended  daring  fiscal  year,  exclusive  of  out»tanding 
liabilities  July  1,  1880 7,56C  48 

July  1,  1881,  amount  available 2,433  52 

Amount  (estimated)  required  for  completion  of  existing  project 26, 250  00 

Amount  that  can  beprohtably  expended  in  fiscal  year  ending  June  30, 1883 . .     36, 000  00 

(See  Appendix  D  8.) 

9.  East  Chester  Creekj  New  York. — The  original  condition  of  navigation 
was,  between  Town  Dock  and  Lockwood's,  a  draught  of  less  than  7  feet 
at  high- water,  through  an  intricate,  crooked,  and  narrow  channel  south 
of  Goose  Island,  rather  more  than  7  feet  at  high-water,  and  a  dangerous 
reef  of  bowlders,  &c.,  in  close  proximity  to  the  course  of  vessels  in  pass- 
ing the  draw  at  Pelham  Bridge. 

The  originally  adopted  project  was  for  the  making  of  a  channel  of  1> 
or  10  feet  of  draught  at  high-water  from  Town  Dock  to  a  point  3,00() 
feet  above  Lockwood's  which  included  the  construction^  not  yet  under- 
taken, of  a  tidal  basin  above  Lockwood's;  to  this  has  since  been  added 
the  dredging  of  the  channel  west  of  Goose  Island  and  the  removal  of 
the  reef  of  bowlders,  gravel,  &c.,  just  below  Pelham  Bridge. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $40,627.80. 

At  that  date,  from  the  absence  of  complaint,  it  was  inferred,  no  sur- 
veys, however,  having  been  made  to  test  the  fact,  that  the  channels 
retained  the  depth  of  9  or  10  feet  at  high-water. 

During  the  fiscal  year  ending  June  30, 1881,  no  expenditures  have 
been  made. 

It  may  be  necessary  to  rectify  defects  which  a  future  examination  may 
discover  in  portions  of  the  channel  already  operated  upon.  Further- 
more, until  it  is  proved  that  a  depth  of  0  or  10  feet  at  high-water,  deemed 
sufficient  for  the  requirements  of  commerce  in  this  locality,  cannot  be 
maintained  under  the  scale  of  imiirovement  already  completed,  it  will 
be  unnecessary  to  inaugurate  new  works. 

The  amount  of  funds  available,  $7,372.14,  will  be  quite  sufficient  for 
the  present  wants  of  the  case. 
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The  amount  necessary  to  be  appropriated  for  the  entire  and  perma- 
nent completion  of  the  work  of  improvement  in  a/'cordanee  with  the 
approved  and  adopted  project,  if  entirely  carried  through  as  designed, 

is  $82,500. 

JuItI,  li^,  amount  available 87,372  14 

Julyl,  1881,  amount  available 7,372  14 

Amount  (estimated)  required  for  completion  of  existing  project 82, 500  00 

(See  Appendix  D  9.) 

10.  Echo  Harbor^  near  New  Roehelle^  New  York, — The  original  con- 
dition of  navigation  showed  rocky  obstructions,  ''Start  Eock''  and 
^'Sheepshead  Rock,''  the  former  exposed  in  part  at  low- water,  and  the 
latter  with  a  minimum  over  it  at  mean  low- water  of  1  foot. 

The  originally  adopted  project  was  the  removal  of  these  rocks,  the 
former  to  6  feet  at  mean  low- water  and  the  latter  at  9  feet.  A  change  of 
project  was  made  by  increasing  the  depth  of  removal  of  Btart  Eock  to  7 
feet  at  mean  low-water. 

Tlie  amount  exi)ended  to  June  30, 18tS0,  was  $10,288.54. 

The  condition  of  the  improvement  was  the  removal  of  Start  Rock  to 
the  depth  of  7  feet  at  mean  low- water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
wag  198.93,  and  without  change  in  the  navigable  condition  of  the  har- 
bor. 

The  amount  available  July  1, 1881,  will  be  expended  for  the  removal 
of  a  portion  of  Sheepshead  Rock  to  the  depth  of  9  feet  at  mean  low- 
water. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement  in  accordance  with  the  approved  and  adopted 
project  is  $19,955.38. 

From  information  furnished  in  December,  1875,  it  was  stated  that  the 
tomiage  of  the  port  for  the  previous  three  years  was  50,000  tons  per 
annum,  and  the  value  of  the  commerce  $1,500,000  per  annum. 

Jaly  1, 1880,  araonnt  available J$5,711  46 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$8,71146 

July  If  1881,  atnoont  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  Jnly  1, 1860 - 98  83 

Jnly  1, 1881,  amount  available 8,612  63 

Amount  (estimated)  required  for  completion  of  existing  project 19, 955  38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  13, 000  00 

(See  Apx)endix  D 10.) 

11.  Harbor  at  New  Rochelle^  New  York. — The  original  condition  of  the 
channel  was  narrow  and  interspersed  with  sunken  reefs  of  rocks  which 
made  it  dangerous  for  navigation,  and  in  the  channel  proposed  to  be 
excavated  by  dredging  the  depth  varied  from  0  to  8  feet  at  mean  low- 
water. 

The  originally  adopted  project  was  to  remove  the  rocky  obstruction 
and  dredge  an  inner  channel  between  Hunter's  and  Flat  Islands;  the 
estunated  cost  was  $40,825,  and  this  project  has  not  been  modified. 

There  were  no  expenditures  up  to  June  30, 1880,  and  the  condition 
remained  unaltered  at  that  time. 

The  expenditures  during  the  year  ending  June  30, 1881,  $231.15,  were 
for  incidental  purposes  only,  no  work  being  done. 

The  amount  available  July  1, 1881,  will  be  applied  to  the  formation  of 
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a  channel  around  Glen  Island,  by  dred^ng  and  removing  rock  of  the 
<lepth  of  a  feet  at  mean  low-water,  and  of  the  width  of  100  feet, 

The  estimated  sum  required  for  the  entire  and  permanent  completion 
of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $20,825. 

Amount  appropriat^jd  by  act  approved  March  3,  liS81 $20, 000  00 

July  1,  IHrtl,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,18^*0 231  15 

July  l.le^l,  amount  available 19,768  85 

Amount  (estimated)  rennired  for  completion  of  existing  project 20, 825  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18^ .     19, 000  00 

(See  Appendix  D  11.) 

12.  Port  Chester  Harbor,  New  York. — In  its  original  condition  the 
channel  was  obstructed  by  "  Sunken  "  and  "  Salt^  Bocks,  the  former  with 
a  depth  over  it  of  5.7  feet  at  mean  low-water,  the  latter  slightly  pro- 
jecting above  the  level  of  mean  low-water. 

The  originally  adopted  project  for  the  improvement  was  the  removal 
t)f  th^se  rocks,  and  the  construction  of  a  breakwater.  The  amount  ex- 
pended to  the  close  of  the  fiscal  year  ending  June  30, 1880,  was  $10,050. 

The  condition  of  the  improvement  was  the  removal  of  Salt  Kock  to  a 
depth  of  9  feet  at  mean  low- water,  leaving  "Sunken  Rock,"  a  dangerous 
obstruction,  untouched. 

There  has  been  no  expenditure  for  the  year  ending  June  30, 1881. 

It  is  not  proposed  to  expend  anything  during  the  fiscal  year  ending 
June  30, 1882,  as  the  amount  available,  $1,950,  is  too  small  for  operations. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment of  the  harbor,  according  to  the  adopted  and  approved  plan,  is 
$84,632. 

July  1,  l^<80,  amount  available ^1,950  00 

July  1,  Icidl,  amount  available 1,950  00 

Amount  (estimated)  required  for  completion  of  existing  project 84, 632  00 

Amount  that  can  be  profitably  expended  in  tiseal  year  ending  June  ;i0,  1883.  30, 000  00 

(See  Appendix  D  12.) 

'^  13.  Canarsie  Bay,  New  York, — The  original  condition  of  the  channel 
leading  to  Canarsie  answered  to  a  depth  of  4i  feet  at  mean  h>w- water. 

The  originally  adopted  project  was  by  the  inelosure  with  dikes  of  a 
tidal  basin,  and  no  important  amendments,  alterations,  or  iidditions 
thereto  have  been  ma<le. 

Nothing  has  been  expended  ui)  to  June  30,  1880,  and  the  condition 
of  the  channel  had  not  varied  from  its  original  status.  During  the  fiscal 
year  ending  June  30, 1881,  there  have  been  expended  $9,639.93 ;  and  the 
dike  constructed — no  examination  as  yet  having  been  made  since  its 
completion,  June  27, 1881 — is  reported  to  have  deepened  the  water  over 
the  bar  or  shoal  at  the  outlet  of  the  channel. 

The  appropriation  of  March  3,  1881,  will  be  reserved  until  by  addi- 
tional appropriation  a  sufficient  sum  becomes  available  for  the  construc- 
tion of  a  line  of  sheet  piling  along  the  south  edge  of  the  channel  at 
Canarsie  with  the  object  of  collecting  and  concentrating  the  currents  in 
that  channel. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $73,000. 
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Jnly  1.  l^WO,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  l-^^l 5, 000  00 

;k15,  000  00 

Jalyl,  18HI,  amount  expended  dnriug  fiscal  year,  exclusive  of  ontstandiug 
liabilities  July  1,  1H«0 \ 9,639  93 

Jnly  1,  18hl,  amount  available 5,360  07 

Amount  (estimated)  required  for  completion  of  existing  project $73,000  00 

Amomit  that  can  be  protitably  expended  in  tiscal  year  ending  June  30, 1^3^ .      9, 000  00 

(See  Appendix  D.  13.) 

14.  Sheepshead  Bay,  New  York. — The  original  condition  of  the  navi- 
gable channel  was,  for  the  entrance,  a  depth  of  little  over  2  feet  at  mean 
low-water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project,  with  a  proviso,  however,  not  to  be 
commenced  should  the  movement  of  Eockaway  Inlet  be  likely  to  inter- 
fere, was  to  deepen  the  entrance  by  means  of  converging  jetties,  and  to 
improve  the  interior  channel  by  longitudinal  dikes  so  placed  as  in  some 
mstances  to  form  tidal  reservoirs  for  the  scour  of  the  channel. 

Nothing  has  been  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1880.  The  condition  of  things  at  the  specified  date  was  the 
same  as  that  determined  by  the  survey. 

Nothing  has  been  expended  during  the  year  ending  June  30,  1881,  and 
the  state  of  things  remains  unalter^. 

The  amount  of  funds  on  hand  is  not  sufficient  for  lasting  improve- 
ment at  any  point,  and  therefore  cannot  be  profitably  expended  prior  to 
Jane  30,  1882. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement  in  accordance  with  the  project  approved  and 
adopted  (reserve  being  had  of  the  probable  movement  of  Rockaway 
Inlet)  is  *92,000. 

Jnly  1,  1880,  amount  available $.3,000  00 

Amount  ap])ropriated  bv  act  approved  March  3, 1881 5, 000  00 

^,  000  00 

July  1,  le81,  amount  available 8,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 92, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188:5.  10, 000  00 

(See  Appendix  D  14.) 

15.  Sunipaicaitmm  Inlet,  Xeic  lorA*.— The  original  condition  of  the  chan- 
nel waa,  as  to  depth,  from  1  to  5  feet,  and  as  to  width,  from  30  to  600  feet. 

The  originally  ado])ted  project  was  to  dredge  a  channel  from  150  to 
100  feet  in  width  and  5  feet  deep  at  mean  low- water,  and  this  project 
has  not  been  modified. 

Nothing  has  been  expended  up  to  June  30,  1880.  The  channel  is  in 
its  original  condition.  , 

Nothing  has  been  expended  during  the  fiscal  year  ending  June  30, 1881. 

The  amount  available,  ^5,000,  is  insufficient  for  a  beginning,  as  there 
would  be  required  at  least  $15,0(K)  to  make  a  channel  of  the  required 
depth  and  60  feet  in  width,  which  is  the  least  that  would  be  of  use  for 
navigable  purposes,  and  for  that  reason  it  cannot  be  profitably  expended 
Aormg  the  fiscal  year  ending  June  30,  1882. 

The  estimated  amount  required  to  finish  the  project  of  improvement, 
M  approved  and  adopted,  is  $18,115. 
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AmouDt  appropriated  by  act  approved  March  3,  1881 |5,  COO  00 

July  1,  1«81,  amount  available 5,000  00 

Amount  (eHtimaied)  required  for  completion  of  existing  project 18, 115  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 

(See  Appendix  D  15.) 

16.  Raritan  River,  Kew  Jersey. — Tbe  origiual  condition  of  the  naviga- 
tion was  an  intricate  channel  at  the  "Stakes''  of  7  feet  at  mean  low- 
water,  and  of  6.1  feet  on  the  "Middle  Gronnd,''  and  of  7  to  8  feet  at 
mean  low-water  upon  the  other  shoals  as  far  np  as  New  Brunswick. 

The  originally  adopted  project  was  to  dike  and  dredge  at  the  "  Stakes" 
and  "Middle  Ground,''  and  to  remove  other  shoals  up  to  New  Bruns- 
wick, so  as  to  make  a  channel  200  feet  wide  and  10  feet  at  least  deep  at 
mean  low-water,  and  no  modification  has  been  made. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $233,453.43. 

The  condition  of  the  improvement  at  that  time  was  the  completion  of 
the  dikes  at  the  stakes  and  middle  ground,  except  tor  a  distance  of  2,053 
feet  at  the  lower  end ;  a  channel  at  the  "  Stakes"  everywhere  over  12 
feet  deep  at  mean  low- water  (except  for  a  short  distance  where  it  has 
been  dredged  only  to  9  feet  at  mean  low-water),  has  also  been  obtained. 
Dredging  had  also  been  done  at  the  Middle  Ground,  but  not  sufficiently 
for  a  marked  improvement  in  depth.  A  considerable  amount  of  dretlg- 
ings,  bowlders,  and  rock  was  removed  firom  the  rocky  shoal  at  White- 
head's sand  dock. 

There  has  been  expended  during  the  fiscal  year  ending  June  30, 1881, 
the  sum  of  $58,602.28.  The  diking  has  been  completed  at  the  "  Stakes, " 
dredging  and  rock-blasting  at  Whitehead's,  and  dredging  on  the  Middle 
Ground.  No  surveys  have  been  made,  and  the  state  of  the  channel  at 
the  Middle  Ground  and  at  Whitehead's  is  not  known. 

With  the  balance  available  July  1, 1881,  a  channel  12  feet  deep  at 
mean  low- water  through  the  Middle  Ground,  and  of  variable  width  and 
12  feet  in  depth  at  Whitehead's,  will  l>e  excavated. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $1,708,662. 

July  1, 1880,  amount  available $100,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25,000  00 

$125,000  00 

July  1, 1881,  amount  expended  during  the  fiscal  year,  exclu- 
sive of  outstanding  liabilities  July  1, 1880 32, 055  71 

July  1, 1881,  outstanding  liabilities 22,678  41 

54,734  12 

July  1,  1881,  amount  available 70,2(55  88 

Amount  (estimated)  required  for  completion  of  existing  project 1, 708, 662  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 50,000  00 

(See  Appendix  D  16.) 

17.  South  River,  New  Jersey, — Tbe  original  condition  of  the  navigable 
channels  is,  first,  a  false  direction  of  the  canal  mouth ;  a  depth  there  at 
mean  low- water  of  3  J  feet ;  thence  up  to  Little  Washington,  depths  vary- 
ing from  3.1  to  11.6  feet  at  mean  low-water;  thence  to  Bissett's  Brick- 
yard, depths  varying  from  2.8  to  10.1  feet  at  mean  low-water,  and  thence 
to  Old  Bridge,  depths  varying  fmm  2.1  to  12.5  feet  at  mean  low- water. 
There  are  also  several  shaq)  bends  above  Little  Washington,  where  \\ 
will  be  expedient  to  straighten  the  course  occasionally  by  cuts. 
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The  originally  adopted  project,  which  has  not  been  modified,  was  to 
change  the  outlet  of  the  canal,  to  close  the  natural  course  of  the  river 
below  Petit's,  to  dike  and  to  oredge,  in  order  to  obtain  8  feet  at  mean 
low- water  up  to  Little  Washington ;  thence  to  straighten  the  course, 
<like  and  dredge  up  to  Bissett's  Brick-yard,  in  order  to  obtain  6  feet  at 
mean  low- water,  and,  finally,  to  straighten  the  course,  dike  and  dredge 
to  Old  Bridge,  in  order  to  obtain  4  feet  at  mean  low- water. 

There  were  no  expenditures  up  to  June  30,  1880,  and  the  condition 
ivmained  unaltered  up  to  that  time. 

The  sum  of  $382.20  was  expended  during  the  fiscal  year  ending  June 
30, 1881.  The  condition  of  the  river  remained  the  same.  With  the 
amount  available  on  June  30, 1881,  it  is  proposed  to  construct  a  new 
outlet  to  the  canal,  to  close  the  lower  ex)urse  of  the  river  below  Petit's, 
and  to  dike  and  dredge  along  the  course  of  the  canal. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  the 
work  of  improvement,  in  accordance  with  the  approved  and  accepted 
project,  is  $148,695. 

July  1,  18^,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$46,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 382  20 

July  1,  1881,  amount  available 45,617  80 

Amount  (estimated)  required  for  completion  of  existing  project • ....  148,695  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    20, 000  00 

(See  Appendix  D  17.) 

18.  Cheesequakes  Creek,  New  Jersey. — The  original  condition  of  the 
channel  over  the  bar  or  shoal  at  the  mouth  gives  a  depth  of  1  foot  at 
mean  low- water ;  the  6hannel  in  the  creek  has  a  depth  of  4  feet  at  mean 
low- water  for  about  f  of  the  length  to  be  improved,  and  for  the  remain- 
ing portion  a  depth  from  4  feet  to  1^  feet  at  low- water.  The  course  of 
the  creek  is. very  crooked,  and  requires  to  be  straightened.  The  origi- 
nally adopted  project  for  the  improvement  was  the  change  of  the  outlet 
iDto  a  direction  at  right  angles  to  the  beach ;  to  sustain  this  direction 
by  parallel  jetties  of  stone,  and  to  straighten  the  course  of  the  creek 
and  increase  the  depth  in  the  upper  portions  thereof. 

Nothing  was  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
tl29.82,  and  no  alteration  was  made  in  the  original  condition  of  the  outlet 
and  creek. 

The  amount  available  can  be  profitably  expended  in  changing  the 
direction  of  the  outlet,  in  closing  the  present  outlet,  and  in  a  partial 
construction  of  the  jetties  at  the  mouth. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $50,279. 

July  1,  1880,  amount  available §20,000  00 

Amount  appropriated  by  act  rtpprovetl  March  3,  1881 5, 000  00 

125, 000  00 

Joly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 129  82 

July  1,  1881,  amount  available 24,870  18 

Dount  (estimated)  require 
Qount  that  can  be  protitab 

(See  Appendix  D  18.; 
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Amount  (estimated)  required  for  completion  of  existing  project TiO,  279  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June  30, 1883.     32, 000  00 
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EXAMINATIONS  AND   SURVEYS  FOR   IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Colonel  Newton  wa«  charged  with  and  has  completed  the  follow- 
ing, the  results  of  which  were  duly  transmitted  to  Congress  and  printed, 
during  the  third  session  of  the  Forty-sixth  Congress  : 

1.  Xew  Rochelle Harbor^  Westchester  County^  New  York,  from  City  Tslaiid 
to  the  town  of  Xew  Roclielle.  House  Ex.  Doc.  No.  71.  (See  Appendix 
D  11.) 

2.  Bronx  River,  or  West  Farms  Tide-water  Creek,  from  its  mouth  in  the 
city  of  New  York,    House  Ex.  Doc.  No.  54.    (See  Appendix  D  19.) 

3.  Hempstead  Harbor  in  the  State  of  New  York.  House  Ex.  Doc.  No. 
48.    (See  Appendix  D  20.) 

4.  Sumpawaumtts  Inlet,  Long  Island,  New  York,  House  Ex.  Doc.  No. 
17.    (See  Appendix  D  15.) 

5.  Water-way  connecting/  Jamaica  Bay  with  CorneWs  Landing,  New 
York.    House  Ex.  Doc.  No.  17.    (See  Appendix  D  21.) 

0.  Gowanus  Bay,  Netc  York.  House  Ex.  Doc.  No.  48.  (See  Appeu- 
dix  D  7.) 

7.  Paichogue  River,  New  York.  House  Ex.  Doc.  No.  17.  (See  Ai>- 
pendix  D  22.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3,  1881,  he  has  been  charged  with  completing  the  survey  of  Harlem  River 
and  through  tfie  Harle^n  Kills  to  tlie  East  River,  the  results  of  which  will 
be  duly  submitted  when  received. 

IMPROVEMENT  OF  BIVERS  IN  NORTHERN  NEAV  JERSEY  AND  OP  STA- 
TEN  ISLAND  CHANNEL  AT  ELIZABETHPORT  —  IMPROVEMENT  OF 
HARBORS  ON  LAKE  CHAMPLAIN,  AND  OF  OTTER  CREEK,  VERMONT, 
AND  TICONDEROOA  RIVER,  NEW  YORK. 

Officer  in  charge,  Lieut.  Col.  X.  Michler,  Corps  of  P]ngineers. 

1.  Passaic  River,  Netc  Jersey,  above  Neicark, — The  present  project  was 
adopted  in  1872  and  provides  for  the  removal  of  rock  and  other  obstruc- 
tions between  Newark  and  the  head  of  navigation,  so  as  to  aftbrd  a 
sufficient  channel  6  feet  deep  at  mean  low- water. 

The  amount  expended  to  June  30, 1880,  is  8111,098.78,  and  has  result<jd 
in  securing  a  6-foot  channel  at  mean  low-water  from  the  Midland  Bridge 
to  Passaic.  During  the  summer  of  1880  an  old  stone  pier  or  abutment 
which  greatly  obstructed  navigation  was  removed  from  the  draw  of  the 
bridge  of  the  New  York,  Lake  Erie  and  Western  Railroad,  the  railroad 
company  having  agreed  to  pay  all  expenses  connected  with  the  w^ork. 
The  boiler  of  the  steam-drilling  scow,  heretofore  in  use  on  the  river  in 
removing  bowlders  and  other  obstructions,  having  become  unserviceable, 
MO  flirther  work  was  done  during  the  fiscal  year. 

The  approi>riation  of  $0,024  asked  is  to  be  applied  to  the  completion 
of  the  existing  project. 

July  1,  1880,  amount  available $2,901  22 

July  1,  18H1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 448  60 

July  1,  1881,  amount  available 2,452  62 

Amount  (estimated)  req^uired  for  completion  of  existing  project 9,924  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  10, 000  00 

(See  Appendix  E  1.) 
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2.  PamLtc  River  J  from  Pennsylvania  Railroad  Bridge  to  its  Mouth,  New 
Jerwy.— The  project  for  this  improvement  was  adopted  in  1880,  ana  pro- 
rides  for  the  formation  and  maintenance  of  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low-water,  from  Pennsylvania  Eailroad  Bridge  to 
Newark  Bay.  The  appropriation  of  $30,000  made  by  the  river  and  har- 
bor act  of  Jane  14, 1880,  as  far  as  expended,  was  applied  to  the  con- 
straction  of  2,002  linear  feet  of  dike  at  the  mouth  of  the  river,  and  to 
the  removal  of  19,263  cnbic  yards  of  mud  and  sand.  The  appropriation 
of  $50,000  made  by  the  river  and  harbor  act  of  March  3, 1881,  wUl  be 
applieu  to  completing  the  dike  at  the  month  of  the  river,  and  to  widen- 
ing and  extending  l£e  10-foot  channel  by  means  of  dredging  as  far  np 
s^eam  as  the  funds  available  will  i>ermit. 

Tbe  appropriation  of  $100,000  asked  for  is  to  be  applied  to  continuing 
tJie  existing  project. 

July  1, 1880,  amount  available Jjt30,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

fwO, 000  00 

Jnlv  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1,  1880 21,665  57 

July  1,1881,  outstanding  liabilities • 2,677  56 

24,343  13 

July  1, 1*^1,  amount  available 55,656  87 

Xmmjit  (estimated)  required  for  completion  of  existing  project 152, 875  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  100, 000  00 

(See  Appendix  E  2.) 

3.  Channel  between  Staten  Island  and  New  Jersey  at  Elizahethport, — A 
project  for  this  improvement  providing  for  the  formation  of  a  channel 
15  fleet  in  depth  at  mean  low-water,  was  approved  in  1873,  and  subse- 
'luently  modified  by  a  Board  of  Engineers  iu  1875. 

At  a  later  period  a  plan  of  improvement,  modified  in  accordance  with 
the  changed  requirements  of  the  commerce  of  Elizabeth,  was  submitted 
by  the  local  engineer.  In  accordance  with  this  plan,  a  project  for  the 
application  of  the  appropriation  of  $29,000  made  by  the  river  and  har- 
bor act  of  June  14, 1880,  together  with  the  balance  remaining  from  pre- 
vious appropriations,  was  submitted  by  the  oflBcer  in  charge  June  28, 
1880,  and  referred  to  the  Board  of  Engineers  for  Fortifications  and  for 
I^rer  and  Harbor  Improvements^  which  board  modified  the  plan  so  as 
to  provide  for  a  channel  400  feet  m  width  and  12  feet  in  depth  at  mean 
lo^water.  Dredging  to  an  additional  depth  of  1  foot  is  also  proposed 
f(»r  a  portion  of  the  width,  so  as  to  aftbrd  a  depth  of  13  feet  over  a 
▼idth  of  200  feet,  the  line  of  cutting  to  follow  the  general  direction  of 
tbe  present  channel. 

A  contract  was  entered  into  to  dredge  the  channel  in  accordance  with 
this  plan.  Operations  wTre  continued,  with  interniption  during  the 
mter  on  account  of  floating  ice,  to  the  close  of  the  fiscal  year.  During 
tbis  period  101,368  cubic  yards  of  material  were  removed,  resulting  in 
tbe  formation  of  a  channel  13  feet  deep  at  mean  low-water,  and  from  50 
to  200  feet  wide,  extending  from  the  deep  water  to  the  east  of  Shooter's 
Inland  to  a  point  700  yards  to  the  west  of  the  Corner  Stake  Light.  The 
least  depth  in  the  channel  before  the  dredging  operations  were  com- 
menced was  10.3  feet. 

It  is  proposed  to  apply  the  appropriation  of  $75,000  asked  for  to  cou- 
tiuue  the  dredging  in  accordance  with  the  existing  plan. 
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July  1,  1880,  amount  available |52,006  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  IfeHO \ $18,061  90 

July  I,  1861,  outstanding  liabilities 5,405  63 

23,467  53 

July  1,  1881,  amount  available 28,538  84 

Amount  (estimated)  required  for  completion  of  existing  project 133, 698  63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  75, 000  00 

(See  Appendix  E  3.) 

4.  Shrewsbury  Blter^  Netc  Jersey, — ^The  present  project  was  adopted  in 
1879,  and  provides  for  the  formation  of  a  channel  6  feet  in  depth  at 
mean  low-water  from  the  entrance  of  the  Shrewsbury  Eiver  to  Upper 
Rocky  Point,  on  the  North  Branch,  and  to  Jumping  Point  onthe  South 
Branch.  The  depth  in  the  natural  channels  was  not  more  than  3J  feet 
at  their  shoalest  points.  Up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  $43,797.53  had  been  expended.  The  crib  and  training  dikes 
at  the  junction  of  the  North  and  South  Branches  were  nearly  completed, 
and  the  channel  around  Lower  Rocky  Point  dredged  to  a  depth  of  G  feet 
at  mean  low-water. 

In  AugTUst,  1880,  a  modification  of  the  existing  project  was  adopted 
as  far  as  it  related  to  the  portion  of  the  river  fronting  along  the  town 
of  Seabright  above  the  bridge.  The  modified  project  contemplates  the 
improvement  of  the  east,  or  Seabright  Channel,  instead  of  the  west,  or 
Jumping  Point  Channel,  as  originally  provided.  During  the  fiscal  year 
ending  June  30,  1881,  a  cut  6  feet  deep  and  90  feet  wide  was  dredged 
through  the  flat  at  the  mouth  of  the  South  Branch,  and  the  dike  at  the 
entrance  to  Pleasure  Bay  was  constructed.  On  the  North  Branch  dredg- 
ing operations  were  carried  on  between  Lower  Rocky  Point  and  Barley 
Point,  in  the  formation  of  the  direct  channel  to  Oceanic  Dock.  At  the 
close  of  the  fiscal  year  the  6-foot  depth  had  been  carried  up  stream  to 
above  Upper  Rocky  Point. 

The  appropriation  of  $47,000  asked  for  is  to  be  applied  to  the  com- 
pletion of  the  modified  project. 

July  1,  1880,  amount  available $34,702  48 

Amount  appropriated  by  act  approved  March  3,  18S1 t^,  000  00 

f  120, 702  .48 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jul V  1,  1880 15,073  11 

July  1,  1881,  outstanding  liabilities 8,215  60 

23,288^71 

July  1,  1881,  amount  available 97,413  77 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  09 

Amount  that  canbe  profitably  expended  in  liscal  yeareuding  June30, 1883.        47, 000  00 

(See  Appendix  E  4.) 

5.  Rahicay  River,  New  Jersey. — The  present  project  was  adopted  in 
1878,  and  contemplates  a  channel  of  8  feet  in  depth  and  varying  in 
width  from  100  to  125  feet  from  "Bricktown"  up  to  Main  Street  Bridge 
at  the  head  of  navigation.    During  the  fall  of  1879, 2,733  cubic  yards  of 

,  material  were  dredged  from  the  channel  in  the  vicinity  of  Edgai^'s  Dock. 
The  contractor  ha\ang  failed  to  resume  work,  his  contract  was  annulled. 
The  appropriation  made  June  14, 1880,  was  combined  with  the  un- 
expended balance  from  previous  appropriations,  and  a  new  contract  en- 
tered into  for  the  continuance  of  the  work.  Operations  under  the  latter 
were  commenced  in  April  and  continued  to  the  close  of  the  year,  result- 
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ing  ill  the  fonnation  of  a  channel  from  25  to  70  feet  wide  and  7  feet 
deep  from  Edgar's  Dock  to  Tappan's  Dock,  about  600  feet  below  Milton 
Avenue  Bridge. 

The  depth  in  the  natural  channel  before  dredging  was  4.5  feet. 

The  amount  expended  to  June  30,  1880,  was  $2,108.26. 

The  appropriation  of  $10,000  made  by  the  act  of  March  3,  1881,  will 
be  applied  to  continuing  the  existing  project,  for  the  completion  of 
which  an  additional  api)ropriation  of  $7,000  is  asked. 

July  1,  1880,  amonnt  available $17,891  74 

Amoant  appropriated  by  act  approved  March  3,  l^^^l 10, 000  00 

$27,891  74 

Joly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 5,5.32  44 

JiJy  1,  1881,  outstanding  liabilities 2, 861  76 

8, 394  20 

July  1,  1881,  amount  available 19,497  54 

Amount  (estimated)  re<|uired  for  completion  of  existing  project 7,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.       7, 000  00 

(See  Appendix  E  5.) 

6.  Elizabeth  River,  New  Jersey. — The  improvement  of  this  river  was 
commenced  in  1879,  in  accordance  with  the  authorized  project,  which 
contemplates  the  formation  of  a  channel  60  feet  wide,  and  not  less  than 
7  feet  deep,  at  mean  high-water,  from  the  mouth  of  the  river  to  the  head 
of  navigation,  terminating  at  the  Stone  Bridge  near  the  Broad  Street 
Crossing. 

Diiriug  the  past  year  the  appropriation  of  $7,500,  made  by  the  river 
and  harbor  act  of  June  14, 1880,  together  with  the  balance  remaining 
on  hand,  was  expended  in  removing  9,200  cubic  yards  of  sand,  mud, 
and  clay  from  the  channel;  the  7foot  depth  being  extended  up  stream 
to  abont  150  feet  below  South  Street  Bridge,  5,300  feet  above  the  point 
at  which  dredging  was  first  begun.  The  depth  available  in  the  natural 
channel  before  dredging  was  4|  feet.  It  is  proposed  to  apply  the  appro- 
priation of  March  3, 1881,  to  continuing  the  7-foot  channel  up  stream  as 
far  as  the  available  funds  will  admit.  The  amount  expended  to  June 
30,  1880,  was  $5,544.31. 

The  appropriation  of  $24,160  asked  is  for  the  completion  of  the  exist- 
ing project.  This  inci-ease  of  the  original  estimate  for  completion  is  due 
to  the  great  advance  in  the  price  of  material  and  labor. 

July  1,  1880,  amount  available ^,455  60 

Amount  appro])riated  by  act  approved  March  :{,  1h81 4, 000  00 

$13, 455  69 

July  1, 1H81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 9,505  53 

July  1,  1881,  amount  available 3,950  16 

Amoant  (estimat©<l)  required  for  completion  of  existing  project i24, 160  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    24, 000  00 

(See  Appendix  E  6.) 

7.  Woodbridge  Creel*,  New  Jersey. — ^The  present  project  was  adopted 
in  1878,  and  contemplates  the  formation  of  a  channel  80  feet  wide  and 
12  feet  deep  at  mean  high- water.  The  appropriation  of  $4,000  for  the 
fiscal  year  ending  June  30, 1880,  was  expended  upon  the  upper  part  of 
the  river  in  widening  the  stream  near  the  Salamander  Dock )  dredging 
a  cat  through  the  shoal  above  Valentine's  Dock  80  feet  wide  and  9  feet 
deep  at  high- water ;  and  constructing  a  pile  revetment  for  the  purpose 
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of  straightening  and  strengthening  the  banks  in  the  latter  vicinity.  By 
the  river  and  harbor  act  of  June  14, 1880,  $6,000  was  appropriated  to 
continue  the  improvement,  which  was  applied  to  dredging  a  cut  through 
the  bar  at  the  mouth  of  the  creek  connecting  the  12-foot  curve  of  Staten 
Island  Sound  with  the  12-foot  curve  of  the  ci*eek  above  the  first  bend. 
This  cut  is  80  feet  wide  as  far  up  stream  as  Boynton's  Dock,  above  which 
point  it  gradually  diminishes  to  a  width  of  20  feet.  The  least  depth  on 
the  shoal  above  Valentine's  Dock  before  dredging  was  6^  feet,  and  the 
least  depth  in  the  channel  across  the  bar  before  dredging  was  9^  feet. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30JL880,  was  13,823.01. 

The  increase  of  the  original  estimate  for  completion  is  due  to  the  great 
advance  in  the  price  of  material  and  labor. 

July  1, 1880,  amount  available $5,176  99 

Amount  appropriated  by  act  approved  March  3,  1881 5,000  00 

110,176  99 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 4,914  72 

»  — ^— <^— — ^— 

July  1,  1881,  amount  available 5,262  27 

Amount  (estimated)  required  for  completion  of  existing  project 9,000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  endiug  June  30, 18«3.      9, 000  00 

(See  Appendix  E  7.) 

8.  Man<isquan  RiveVj  New  Jersey. — By  the  river  and  harbor  actof  March 
3, 1879,  an  appropriation  of  $12,000  was  made  for  this  work,  and  a  pro- 
ject for  improvement  adopted.  A  contract  was  entered  into  for  carry- 
ing on  this  project,  but  owing  to  the  failure  of  the  contractor  to  com- 
mence operations,  no  work  was  done  during  the  fiscal  year  ending  June 
30, 1880,  and  the  contract  was  annulled. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  an  additional 
sum  of  $20,000.  This  was  combined  with  the  balance  of  the  former 
appropriation,  and  a  contract  entered  into  for  carrying  on  the  improve- 
ment in  accordance  with  a  revised  project  submitted  by  the  engineer  in 
charge,  viz :  *'  The  opening  of  a  direct  channel- way  across  the  beach, 
and  protecting  the  same  for  the  flow  of  the  tidal  currents  between  the 
river  and  the  ocean,  so  as  obtain  and  maintain  a  suita'ble  depth  for  the 
l>assage  of  similar  vessels  to  those  now  employed  on  the  basins  of  the 
river  above  its  mouth,  and  for  coasters  of  light  draught."  Operations  on 
the  construction  oif  the  north  jetty  were  begun  on  June  17,  1880,  and  are 
still  in  progress.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 
1881,  the  piling  of  about  500  feet  of  the  north  jetty  ha<l  been  driven. 

The  amount  expended  to  June  30, 1880,  was  $1,341.55. 

Tiie  appropriation  of  $21,000  asked  is  for  the  completion  of  the  exist- 
ing project, 

July  1,  1880,  amount  available $30, 65b  45 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  l8Sn 2,076  54 

July  1,  1881,  amount  available 28,581  91 

Amount  (estimated)  required  for  completion  of  existing  project 21,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    21, 000  00- 

(See  Appendix  E  8.) 

9.  Raritan  Bay^  Kew  Jersey. — The  appropriation  made  by  the  act  of 
March  3. 1881,  for  this  work,  not  being  available  until  near  the  close  of 
the  fiscal  year,  no  work  has  been  done. 
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The  preselit  project  was  adopted  in  1880,  the  object  being  tx)  afford  a 
channel  300  feet  in  width  and  21  feet  in  depth  at  mean  low-water^  to 
connect  the  deep  water  to  the  west  of  Sequine  Point  leading  to  the 
Amboys.  The  appropriation  of  $76^500  asked  for  is  to  be  applied  to 
the  completion  of  the  existing  project. 

Amoont  appropriated  by  act  approved  March  3,  1881 $50, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabUities  July  1, 1880 315  68 

July  1,  lo81,  amount  available 1 49,684  32 

Amount  (estimated)  required  for  completion  of  existing  project 76, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    76, 500  00 

(See  Appendix  E  9.) 

10.  JIattutcan  Greek^  Xew  Jersey. — ^The  appropriation  made  by  the  act  of 
March  3,  1881,  for  this  work  not  being  available  until  near  the  close  of 
the  fiscal  year,  no  work  has  been  done. 

The  present  project  was  adopted  in  1881,  the  object  being  to  afford  a 
channel  of  navigable  width  and  of  not  less  than  4  feet  deep,  from  the 
entrance  at  Keyport  to  the  head  of  navigation  at  the  crossing  of  the  New 
York  and  Long  Branch  Eailroad  Bridge. 

The  appropriation  of  $18,120  asked  for  is  to  be  applied  to  the  comple- 
tion of  the  existing  project. 

Amount  appropriated  by  act  approved  March  3, 1881 $15, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 267  28 

July  1,1881,  amount  available 14,732  72 

Amount  (estimated)  required  for  completion  of  existing  project 18, 120  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     18, 000  00 

(See  Appendix  E  10.) 

11.  Plattaburgh  Harbor j  Xeic  York, — The  present  project  was  adopted 
io  1870,  and  is  for  the  extension  of  the  breakwater  400  Linear  feet,  the 
revetment  of  the  United  States  land,  and  the  dredging  of  shoals  of 
lieriodical  formatioD. 

The  amount  expended  under  this  project  up  to  June  30,  1880,  was 
$49,120.09,  which  was  applied  to  the  extension  of  the  breakwater  400 
ieet^  and  to  dredging  of  shoals  along  the  faces  of  wharves  lying  nearest 
the  breakwater,  and  along  the  approach  of  the  slip^  and  of  the  sand-bar 
at  the  Houtheast  corner  of  the  south  wharf. 

The  appropriation  of  $5,000  asked  for  is  to  be  applied  to  dredging. 

July  1.1880,  amount  available $3,879  91 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880. 1 2,107  58 

July  1, 1881,  amount  available 1,772  33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Apitendix  B  11.) 

12.  Burlington  Harbor^  Vermont. — The  present  project  was  adopted  in 
1874,  and  provided  for  the  protection  of  the  harbor  by  the  extension  of 
the  breakwater  2,000  linear  feet  in  a  northwesterly  direction.  The 
amount  expendetl  under  this  project  to  June  30, 1880,  was  $72,704.53. 
The  entire  length  of  the  breakwater,  including  70  feet  in  process  of  con- 
struction, is  3,214  feet.    The  appropriation  of  $40,000  asked  for  is  for 
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the  continuation  of  the  extension  of  the  breakwater  in  a  northwesterly 
direction. 

July  1, 1880, amount  available $17,295  53 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$27,295  53 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,1880 13,504  19 

July  1,1881, amount  available 13,791  34 

Amount  (estimated)  required  for  completion  of  existing  project 240, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 883 .    40, 000  00 

(See  Appendix  E  12.) 

13.  Swanton  Harbor j  Vermont — The  project  for  the  protection  of  this 
harbor  by  the  construction  of  a  breakwater,  1,900  feet  in  length,  was 
adopted  in  1873. 

The  amount  expended  on  this  work  to  June  30, 1880,  was  $57,864.08, 
and  has  resulted  in  the  construction  of  a  line  of  breakwater  259  feet  in 
length,  comprising  three  cribs.  During  the  year  the  work  of  widening 
the  foundation  of  the  breakwater  by  rubble  stone  has  been  completed. 
With  the  funds  available  it  is  proposed  to  complete  the  repair  of  the 
breakwater. 

The  appropriation  of  $15,000  asked  for  is  to  be  applied  to  the  exten- 
sion of  the  breakwater  in  a  northwesterly  direction. 

July  1,1880,  amount  available |5,635  92 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$8, 135  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 1,787  66 

July  1, 1881,  amount  available 6,348  26 

Amount  (estimated)  required  for  completion  of  existing  project 174,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 1883 .    15, 000  00 

(See  Appendix  E  13.) 

14.  Otter  Creek  Vermont — The  present  project  for  the  improvement  of 
this  creek  was  adopted  in  1871,  and  contemplates  the  removal  of  varioos 
snags,  shoals,  and  other  obstructions  from  the  bed  of  the  stream,  and 
the  deepening  of  the  basin  of  Vergennes,  so  as  to  afford  a  depth  of  8 
feet  between  Vergennes  and  Lake  Champlain. 

The  amonnt  expended  on  this  work  to  June  30, 1880,  was  121,869.35, 
and  has  resulted  in  the  improvement  of  those  portions  of  the  creek  and 
basin  most  troublesome  to  its  navigation. 

The  appropriation  of  $5,000  asked  for  is  to  be  applied  to  the  improve- 
ment of  the  basin  and  channel  by  dredging  and  removing  such  obstruc- 
tions as  have  become  lodged  in  them. 

July  1,  1880,  amount  available $8,130  65 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$10, 130  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 1,699  74 

July  1,  1881,  amount  available/. 8,430  91 

Amount  (estimated)  require<l  for  completion  of  existing  project 26, 146  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188;^.    5, 000, 00 

(See  Appendix  E  14.) 

15.  liconderoga  River j  New  York. — The  present  project  was*  adopted 
in  1881,  the  object  being  to  dredge  a  channel  from  the  railroad  bridge 
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extending  eastwardly  to  the  8-foot  curve  in  Lake  Ghamplain,  and  to 
improve  the  channel  from  the  raihx)ad  bridge  to  the  foot  of  the  falls. 

The  appropriation  for  this  work  not  having  been  made  available  till 
near  the  close  of  the  fiscal  year,  no  work  has  been  done. 

Amoant  appropriated  by  act  approved  March  3,  1881 |5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 34  35 

July  1,  1^1,  amount  available 4,965  45 

Amount  (estimated)  required  for  completion  of  existing  project 37, 516  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1883.     10, 000  00 

(See  Appendix  E  15.) 

16.  Benwval  of  the  wreck  of  the  harJc  Samarang^  New  YorTc  Rarhor. — 
The  Board  of  Commissioners  of  Pilots  of  the  city  of  iN'ew  York  having 
made  representations,  November  16, 1880,  that  the  wreck  of  a  vessel^ 
the  bark  Samarang,  sunk  off  Sandy  Hook  Bar,  was  in  a  position  danger- 
ons  to  vessels  navigating  the  South  Channel  into  New  York  Harbor, 
the  Secretary  of  War,  in  conformity  with  the  previsions  of  section  4  of 
the  river  and  harbor  act  of  June  14, 1880,  directed  that  the  necessary 
steps  should  be  taken  for  its  removal. 

After  due  notice,  given  in  accordance  with  the  requirements  of  the 
above  act  of  Congress,  a  contract  was  made  with  the  Atlantic  Dredging 
Company  for  the  removal  of  the  wreck. 

In  February  the  contractor's  plant  was  taken  to  the  buoy  placed  to 
mark  the  wreck  by  the  naval  inspector  of  the  third  light-house  district, 
but  an  attempt  to  find  it  had  to  be  abandoned,  owing  to  stormy  weather 
and  the  quantity  ul  drift  ice.  Subsequently  an  examination  showed 
that  no  part  of  the  wreck  could  be  found,  and  that  in  all  probability  it 
had  been  bro'vim  up  by  the  sea  and  the  fragments  dispersed. 

It  is  believed  that  no  portion  of  the  wreck  has  lodged  in  any  of  the 
channels  jcading  into  the  harbor. 

(Sec  Appendix  E  16.) 

EXAMINATIONS  AND  SURVEYS  FOE  UttPKOYEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Lieutenant-Colonel  Michler  was  charged  with  and  completed  the 
following : 

1.  Mattawan  Creek,  from  Baritan  Bay  Channel  to  Central  Bailroad 
bridge,  head  of  navigation.    (See  Appendix  E  10.) 

2.  Ticonderoga  Biver,  New  York.    (See  Appendix  E  15.) 

3.  Shark  Biver,  New  Jersey.    (See  Appendix  E  17.) 

4.  Perth  and  South  Amboy  to  main  ship  channel  off  Great  Kills,  Baritun 
Bay.    (See  Appendix  E  9.) 

The  above  have  been  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  Ko.  45,  Forty-sixth  Congress,  third  session. 

And  the  following,  for  which  provision  is  made  in  the  river  and  har- 
bor act  of  March  3, 1881,  which  had  been  assigned  to  Lieutenant-Colonel 
Michler,  have  since  his  decease,  July  17, 1881,  been  transferred  to  his 
successor,  and  their  results  will  be  duly  submitted  when  received. 

1.  Harbor  at  Port  Henry  on  Lake  Champlain, 

2.  Channel  between  islands  of  North  Hero  and  South  Hero,  Lake  Cham- 
plain. 

3.  From  a  point  between  Ellis  Island  and  the  docks  of  New  Jersey  Cen- 
tral Bailroad  to  a  point  between  Bobbin's  Beef  Light  and  Constable  Hook^ 
in  waters  of  New  York  Bay,  New  Jersey. 
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IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS;  OF  THE 
SUSQUEHANNA,  ABOVE  RICHARD'S  ISLAND,  AND  RIVERS  IN  NEW 
JERSEY  AND  DELAWARE — HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PEER  AT  LEWES — DELAWARE 
BREAKWATER. 

Officer  in  charge,  Col.  J.  IN".  Macomb,  Corps  of  Engineers,  with  Capt. 
William  Ludlow,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Delaware  River  between  Trenton^  J^eic  Jersey^  and  Bridesburg,  Penn- 
sylvania. — The  improvement  of  the  eastern  channel  of  the  Delaware, 
past  Bordentown,  was  continued  during  the  fiscal  year.  On  June  30, 
the  7-foot  low-water  channel  from  the  canal  entrance  to  Duck  Island 
had  been  completed  within  about  800  feet. 

The  bed  of  the  Delaware  in  this  vicinity  is  sand,  which  is  readily  acted 
upon  by  the  currents ;  in  consequence,  the  results  of  the  dredging  cannot 
be  anticipated  with  certainty,  and  the  officer  in  charge  again  suggests 
the  necessity  of  some  permanent  works  to  direct  the  flow  into  the  im- 
proved channel. 

In  consequence  of  the  severe  winter,  two  ice-gorges  formed  within  3 
miles  of  Bordentown.  That  caused  a  flow  of  water  and  heavy  ice  over 
the  dikes  constructed  in  1879,  injuring  them  to  some  extent.  Repairs 
were  made  with  a  portion  of  the  $10,000  appropriated  in  act  of  March 
3, 1881. 

With  the  balance  dredging  operations  will  be  continued,  with  the 
expectation  of  opening  the  7-foot  channel  through.  For  the  mainte- 
nance of  this  channel,  the  construction  of  a  deflecting  dike  firom  the 
western  shore,  and  the  dredging  necessary  at  Kincora  and  Periwig  bars, 
an  appropriation  of  $25,000  can  be  profitably  expended  during  the  fiscal 
year  1882-'83. 

Julyl,  1880, -amount  available $10,002  42 

Amount  appropriated  by  act  of  March  3,  1881 10, 000  00 

$20, 002  42 

July  1,  1881,  amount  expended  during  tiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,995  38 

Julvl,  1881,  outstanding  liabilities 323  63 

10,319  01 

July  1,  amount  available 9,683  41 

Amount  that  can  be  profitably^expended  in  fiscal  year  ending  June  30, 1883 .  25, 000  00 
(See  Appendix  F  1.) 

2.  Delaware  Biver,  below  Bridesburg,  Pennsylvania. — Operations  for 
the  removal  of  the  main  obstructions  to  the  free  navigation  of  the  Dela- 
ware Eiver  between  Bridesburg  and  the  head  of  Delaware  Bay  have 
progressed  during  the  last  fiscal  year. 

For  the  relief  of  the  up-river  navigation  past  Five-niile  Point,  a  Ofoot 
low-water  channel  following  the  line  of  existing  deepest  water  was 
dredged  through  the  shoal  in  that  vicinity.  It  was  not  anticipated  that 
the  relief  would  be  more  than  temporary,  and  further  expenditure  would 
not  be  judicious,  unless  sufficient  to  affect  the  regimen  of  the  stream. 
Another  channel  past  the  upper  end  of  Petty's  Island,  exhibiting  much 
more  favorable  conditions  and  indications  of  permanency,  has  been 
selected  for  improvement  during  the  ensuing  season.  The  bulkhead 
obstructing  the  main  ship-channel  in  the  vicinity  of  Petty's  Island, 
opposite  Kichmoud,  Philadelphia,  was  reported  last  year  as  having 
been  cut  through  with  a  24-foot  low-water  channel  of  100  feet  in  width. 
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This  width  has  been  increased  to  225  feet,  and  the  widening  will  be 
continued,  the  large  traffic  due  to  the  heavy  shipments  of  coal  and 
grain  demanding  greater  accommodation. 

The  cross-river  navigation  between  Camden  and  Philadelphia,  as  well 
as  the  use  of  the  broad  channel  east  of  Smith's  Island,  is  impeded  by 
bars  abutting  on  that  island.  In  particular,  the  up-stream  shoal  nearly 
miites  with  one  reaching  down  from  the  lower  end  of  Potty's  Island  5  a 
10-foot  channel  was  made  through  this  in  a  direction  as  nearly  as  pos- 
sible parallel  with  the  tidal  currents,  without  much  expectation  of  per- 
manency; the  results,  however,  were  more  favorable  than  was  antici- 
pated, and  during  the  ensuing  season  this  channel  will  be  widened  to 
400  feet,  with  the  hope  that  the  eastern  channel  of  the  Delaware  may 
be  made  available  for  the  lighter  class  of  vessels  and  relieve  the  deep 
and  narrow  channel  between  Smith's  Island  and  Philadelphia  of  consid- 
erable pressure. 

Operations  for  the  deepening  of  the  cut  across  Mififlin  Bar  have  not 
been  satisfactory.  In  1879,  after  vigorous  work  with  two  powerftd 
dredges,  there  existed  a  channel  depth  exceeding  20  feet  at  low- water. 
During  the  fiscal  year  1879-'80,  notwithstanding  dredging  was  continued, 
the  channel  shoaled  to  24  feet  in  consequence  of  the  insufficient  capacity 
of  the  machine  used.  During  the  last  fiscal  year  this  depth  has  decreased 
to  22  feet,  by  reason  of  the  contractor's  tardiness  in  securing  a  suitable 
place  of  deposit,  and  the  inability  of  the  dredge  to  operate  successfully 
at  such  deep  work  and  in  a  stroAg  tide. 

Experience  on  this  work  proves  conclusively  that  no  valuable  results 
can  be  attained  except  by  such  rapid  prosecution  of  the  work  as  shall 
outstrip  the  accumulations  due  to  transportation  of  silt  along  the  bot- 
tom and  make  the  tidal  currents  auxiliaries.  The  construction  of  per- 
manent works  for  the  maintenance  of  this  artificial  channel  has  been 
considered,  but  the  necessity  for  ihem  should  be  positively  shown  before 
the  considerable  expense  involved  is  undertaken. 

During  the  ensuing  fiscal  year  operations  under  the  existing  contract 
^rill  be  continued  by  an  extension  of  time  for  completion  to  September 
30, 1881,  and  thereafter,  with  145,000  of  the  appropriation  of  March  3, 
1881,  an  effort  will  be  made  to  restore  the  depth  to  26  feet,  and  observe 
the  result. 

There  were  no  expenditures  at  Bulkhead  Shoals,  owing  to  the  insuffi- 
cient appropriation.  The  channel  continues  narrow,  with  available  low- 
water  depth  of  about  22  feet.  The  frequent  gi'ounding  and  delay  are 
the  occasion  of  great  complaint.  It  is  proposed,  with  a  reserved  allot- 
ment from  the  appropriation  of  June  14,  1880,  and  a  further  amount 
derived  from  that  of  March  3,  1881,  to  expend  about  $40,000  in  deepen- 
ing the  channel  to  24  feet,  to  as  great  a  width  as  may  be  practicable. 

Between  Eeedy  Island  and  Listen's  Point  the  shores  separate  and  the 
river  expands  into  the  bay.  The  Dan  Baker  Shoals  occupy  the  space, 
with  channel  depths  of  22  or  23  feet  at  low-water  across  them.  No  ex- 
penditures have  heretofore  been  made  for  the  improvement  of  the  navi- 
gation through  these  shoals,  and  none  are  in  contemplation,  for  lack  of 
fnnds.  To  connect  the  24-foot  low- water  curves  above  and  below  them 
a  channel  must  be  dredged  with  a  length  of  1,800  yards,  width  of  300 
yards,  and  average  depth  of  cutting  of  1  yard.  Frequent  representa- 
tions have  been  received  of  the  obstructions  in  this  vicinity,  which  the 
increasing  dimensions  of  ships  directly  and  largely  augment.  An  ap- 
propriation of  $50,000  is  recommended  for  beginning  operations. 

The  difficulties  incident  to  the  navigation  of  the  ''  Horse  Shoe,"  which 
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are  considerable  in  summer,  owing  to  the  deep  curvature  of  the  channel 
and  the  existence  of  broad  shoals  on  both  borders,  are  immensely  aggra- 
vated in  winter  by  the  gorging  of  ice. 

Between  Gloucester  and  Eagle  Point  the  river  widens,  and  ice  filling 
the  enlargement  has  but  limited  means  of  fescape.  Measures  for  the 
improvement  of  this  portion  of  the  river  have  been  heretofore  recom- 
mended and  the  consideration  of  the  subject  will  be  renewed. 

The  provision  of  harbors  suitable  for  the  security  of  the  winter  navi- 
gation is  a  subject  of  great  importance  on  the  Delaware  Eiver.  The  exist- 
ing useful  harbors  are  two  in  number,  viz,  at  Marcus  Hook  and  New 
Castle,  the  former  in  process  of  enlargement  and  the  latter  of  comple- 
tion according  to  the  present  design. 

Great  need  exists  for  the  construction  of  a  capacious  harbor  near  the 
head  of  Delaware  Bay,  and  the  act  of  June  14, 1880,  directed  that  a  sur- 
vey be  made  for  the  purpose  of  locating  it. 

The  Engineer  oflftcer  in  charge  renews  his  recommendation,  in  which 
I  concur,  for  the  legal  authorization  to  appoint  harbor  masters  to  regu- 
late the  use  of  the  sheltered  areas  and  prevent  abuses,  under  such  regu- 
lations as  may  be  approved  by  the  Secretary  of  War. 

The  chart  of  the  Delaware  from  Listen's  Point  to  League  Island,  under 
two  orders  of  Congress,  has  been  completed.  A  desirable  and  useful 
extension  of  this  would  include  the  tidal  section  between  Philadelphia 
and  Trenton. 

During  the  past  year  the  system  of  disposing  of  all  dredgings  in  con- 
formity with  existing  salutary  State  laws  of  Pennsylvania  and  New 
Jersey,  has  been  continued  to  the  advantage  of  the  navigation. 

July  1,  1880,  amount  available S8H,525  31 

Amount  appropriated  by  act  approved  March  3,  1881 100,000  00 

$188,525  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 43,403  54 

July  1,  1881,  outstanding  liabilities 2,883  99 

46,287  53 

July  1,  1881,  amount  available 142,237  78 

Amount  tbatcan  be  profitably  expended  in  fiscal  yearending  Juno  30, 1883.     150, 000  00 

(See  Appendix  F  2.) 

3.  Delatcare  River j  at  Schooner  Ledge. — The  removal  of  the  reef  in  the 
channel  of  the  river  at  this  point  has  progressed  satisfactorily  during 
the  past  year. 

The  width  of  24  feet  deep  at  mean  low^- water  has  been  increased  from 
the  original  45  feet  least  width  in  1879,  before  work  was  commenced,  to 
90  feet  in  1880  and  160  feet  in  1881  (by  the  removal  of  parallel  strips), 
with  the  probability  that  it  will  be  185  feet  on  or  before  December  1  of 
this  year,  and  at  least  220  feet  by  the  end  of  the  fiscal  year  1881-'82, 
when  the  removal  of  the  heaviest  cutting  in  rock  will  have  been  effected, 
after  the  expenditure  of  all  sums  now  available. 

Isolated  peaks  of  ledge,  projecting  3  to  5  feet  above  the  24-foot  plane, 
and  heretofore  unreported  by  pilots  and  ship-masters,  have  been  dis- 
covered in  the  old  24foot  channel,  west  of  the  principal  reef.  One  of 
these  was  the  occasion  of  serious  accident  during  the  year,  and  has 
been  blasted  off.  Another  group  of  less  height  is  known  to  exist  and 
^vill  be  removed.  Nothing  short  of  the  complete  obliteration  of  the 
reef  and  of  the  minor,  though  not  less  dangerous,  peaks  in  the  neigh- 
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borhood  can  prevent  freqaent  accident  and  satisfy  the  demands  for  safe 
navigation. 

The  reports  show  that  the  cost  of  the  work  has  been  verj'  nearly  as 
originally  estimated,  viz,  $25  per  cubic  yard. 

The  amount  of  appropriation  for  1882-'83  should  not  be  less  than  the 
balance  of  original  estimate,  viz,  $97,000,  in  one  sum,  so  that  contract 
favorable  to  the  United  States  can  be  effected. 

The  present  knowledge  of  the  river  bed,  as  derived  from  recent  minute 
examination,  renders  it  evident  that  the  scope  of  operations  will  have 
to  be  extended  beyond  the  field  of  original  project.  The  examination  of 
the  bed  will  be  proceeded  with,  and  the  probable  cost  of  removal  of  pro- 
jecting rock  or  lumps  can  be  stated  in  the  Annual  Eeport  for  1882.  •  The 
commerce  to  be  benefited  is  nearly  the  whole  ocean  commerce  of  the 
Delaware. 

July  1,  1880,  amount  available $55,558  59 

Amount  appropriated  by  act  approved  March  3, 1881 40,000  00 

$»5,558  59 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 17,346  28 

July  1,  1881,  amount  available 78,212  31 

Amount  (estimated)  required  for  completion  of  existing  project ^- . .    97, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    97, 000  00 

(See  Appendix  F  3.) 

4.  Delaware  River ^  near  Cherry  Island  Flats. — The  construction  of 
the  channel,  24  feet  deep  at  low- water  and  900  feet  in  width  through 
the  Cherry  Island  Flats,  has  been  in  progress  for  the  past  two  years. 
On  June  30, 1880,  the  width  attained  was  110  feet,  and  during  the  fis- 
cal year  just  closed  this  width  has  been  increased  to  270  feet  Opera- 
tions continuing  under  present  contract  and  one  to  be  made  under  ap- 
propriation of  March  3,  1881,  it  is  expected  that  the  width  in  August, 
1882,  will  be  495  feet. 

It  has  been  found  necessary  to  revise  the  original  estimate  of  the 
cost  of  this  improvement. 

The  chart  of  1878,  upon  which  the  project  was  planned  and  the  esti- 
mate based,  appears  to  have  been  referred  to  an  assumed  plane  of  mean 
low-water  about  1 J  feet  higher  than  the  actual  one  derived  from  observa- 
tiouB.  The  result  is  that  IJ  feet  additional  of  excavation  are  required 
over  the  whole  area,  and  the  distance  over  which  dredging  is  needed  to 
attain  24  feet  at  low- water  is  considerably  increased. 

The  action  of  the  currents  upon  the  newly-exposed  bed  and  margins 
of  the  dredged  channel  has,  on  the  whole,  been  favorable,  although  the 
effects  are  seen  rather  in  an  excavation  of  the  bottom  than  in  a  marked, 
widening  of  the  channel.  In  consequence,  shoals  have  formed  from 
time  to  time  in  the  new  channel  and  been  removed  by  redredging. 

In  all  such  cases  as  this  of  an  artificial  channel  through  banks  of 
mud  and  sand,  great  caution  is  required  in  the  statement  of  results  to 
be  anticipated.  It  is  thought  probable,  however,  that  with  the  addi- 
tional amount  called  for  in  the  revised  estimate,  and  the  habitual  use 
of  the  new  channel  by  all  steamers,  it  can  be  constructed  to  the  width 
of  900  feet,  and  will  exhibit  a  tendency  to  maintain  its  depth. 

At  present  the  occupation  of  the  insuflftcient  width  by  the  contractor's 
dredging  plant  interferes  witli  its  free  use  by  steamers.  During  the 
wintS*,  the  plant  being  absent,  the  use  of  the  channel  became  general, 
to  the  great  advantage  of  navigation. 
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Jaly  1,  1880,  amoant  available...! 9123,952  86 

Amount  appropriated  by  act  approved  March  3,  1881 100,000  00 

$223,952  86 

July  1, 1884,  amount  exi)ended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1^ 79,880  54 

July  1, 1881,  outstanding  Uabilities 18,360  74 

98,241  28 


Amount  (estimated)  reauired  for  completion  of  existing  project  (revised) .    222, 720  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . 


July  1, 1881,  amount  available 125,711  58 

222,720  00 
136,000  00 

(See  Appendix  F  4.) 

5.  Schuylkill  River ^  Pennsylvania.— Th^  existing  contract  for  the  im- 
provement of  the  Schuylkill  Eiver  is  directed  to  the  attainment  of  a 
channel  24  feet  deep  at  mean  low-water,  and  250  feet  wide,  from  the 
confluence  with  the  Delaware  upwards  to  Penrose  Ferry  Bridge,  and 
a  continuance  of  the  channel  20  feet  deep  and  175  feet  wide  thence  to 
*»  Gibson's.'^ 

Work  has  not  proceeded  satisfactorily  upon  this  contract  the  past  sea- 
son, owing  to  the  early  and  long-continued  winter,  combined  with  the 
delay  of  the  contractor  in  providing  a  suitable  place  of  deposit,  and  the 
time  for  completion  has  been  extended  from  July  1  to  September  30, 1881. 

The  appropriation  of  March  3, 1881,  will  be  expended  in  pursuance  of 
the  same  project.  These  dimensions,  however,  are  quite  inadequate  to 
the  accommodation  of  the  heavy  traffic  of  the  Schuylkill,  and  it  has  been 
in  contemplation  to  prepare  a  new  project,  having  greater  depths  and 
Iddths  in  view.  The  determination  of  the  Port  Warden's  lines,  defin- 
ing the  position,  character,  and  limits  of  extension  of  structures  upon 
both  banks  of  this  narrow  but  valuable  stream,  has  soimportant  a  bearing 
upon  the  present  improvement  of  the  navigation  that  the  final  adoption 
of  such  lines  should  precejde  the  preparation  of  the  improved  project. 
The  local  authorities,  aided  by  an  advisory  commission  of  United  States 
officers,  have  the  subject  under  consideration,  and  it  is  hoped  that  a  decis- 
ion will  have  been  finally  reached  in  time  to  admit  of  preparation  of  a 
new  project  during  the  ensuing  winter. 

Eesurveys  of  the  hydrography  of  the  Schuylkill,  from  Yankee  Point 
downwards  to  the  confluence  with  the  Delaware,  have  been  made  the 
past  year. 

July  1,  1880,  amount  available $40,001  21 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

880,001  21 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 2,675  42 

July  1,  1881,  amount  available 77,325  79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  OO 

(See  Appendix  F  5.) 

6.  Ice  Harbor  at  Marcns  Hooky  Pennsylvania. — Since  1871  this  harbor 
has  consisted  of  four  detached  stone  piers  and  two  wooden  landing  piers, 
inclosing  about  4  acres. 

These  dimensions  proving  inadequate  to  the  protection  of  the  increas- 
ing commerce,  the  act  of  March  3, 1879,  called  for  an  examination  and 
project  for  enlargement.  In  the  report  of  the  results  of  this  examina- 
tion which  was  transmitted  to  Congress,  the  cost  was  estimated  at  $90,000. 
The  river  and  harbor  act  of  June  14,  1880,  appropriated  $35,000,  and 
that  of  March  3, 1881,  a  further  sum  of  $30,000. 
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Dnring  the  past  fiscal  year  two  additional  ice-piers  on  a  third  line  have^ 
heen  put  under  contract,  and  will  be  completed  in  September,  1881.  The 
effect  of  these  will  be  to  double  the  protected  area. 

In  addition  to  the  construction  of  the  piers,  the  original  project  called 
for  a  considerable  amount  of  dredging  shoreward  between  the  landing 
piers,  by  which  theavailable  area  wotdd  be  increased  to  about  14  acres^ 

After  further  study  of  the  subject,  the  engineer  officer  in  charge  pro- 
poses to  submit  an  amended  project,  which,  at  an  expense  of  $8,000  in 
excess  of  the  former  estimate,  will  enlarge  the  harbor  to  over  18  acres, 
which  it  is  believed  will  be  sufficient  for  many  years  to  come. 

The  officer  in  charge  urges  the  necessity  of  supervision  during  the  ice 
season,  in  order  to  prevent  abuse  of  the  benefits  of  the  harbor,  and  rec- 
ommends the  authorization  of  appointment  <of  harbor-masters. 

July  1,  1880,  amount  available $:$5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$65,000  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities 3,826  09 

July  1,  1881,  outstanding  liabilities 20,495  00 

24,321  09 

July  1,  1881,  amount  available 40,678  91 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Amonnt  that  can  be  profitably  expen  ded  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 

(See  Appendix  F  6.) 

7.  Ice  Harbor  at  Chester ^  Pennsylvania. — On  account  of  its  limited  ac- 
commodations, the  impracticability  of  increasing  its  available  area,  and 
the  necessary  yearly  expense  of  repairing  the  wooden  piers  and  bridges,* 
it  is  proposed  to  abandon  this  harbor  so  soon  as  adequate  provision  for 
its  original  purpose  shall  have  been  effected  by  the  enlargement  now  in 
progress  of  the  neighboring  harbor  at  Marcus  Hook. 

July  1,  1880,  amount  available $82  24 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 50  00 

July  1,  1881,  amount  available - 34  24 

(See  Appendix  F  7.) 

8.  Ice  Harbor  at  N'eio  CastUj  Delaware, — Until  the  construction  of  the 
proposed  harbor  at  the  head  of  Delaware  Bay  shall  have  so  far  advanced 
as  to  afiford  shelter,  the  Xew  Castle  Harbor  is  the  most  important  and 
valuable  one  in  the  river. 

The  act  of  March  3, 1881,  appropriated  120,000  for  the  construction 
of  the  additional  pier  needed  to  complete  the  design  of  the  harbor,  and 
the  work  was  put  under  contract  in  July,  1881. 

An  additional  appropriation  of  $3,000  is  needed  to  complete  the  dredg- 
ing of  the  harbor,  after  which  it  should  remain  in  an  eflftcient  condition 
for  many  years. 

During  the  winter  two  of  the  ice-piers  were  struck  and  injured  by 
badly-handled  vessels.  The  necessary  repairs  will  be  made  during  the 
present  season. 

The  contract  calls  for  the  completion  of  the  new  pier  before  January 
1, 1882. 

The  limited  dimensions  of  the  harbor  as  compared  with  the  large 
number  of  vessels  seeking  its  protection  in  the  ice  season  renders  super- 
vision and  control  by  an  authorized  harbor-master  especially  desirable. 
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July  1,  18«0,  amount  available $3,739  76 

Amount  appropriated  by  act  approved  March  3, 1B81 20, 000  00 

^,739  76 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabUities  July  1,1880 8(5  51 

July  1,  1881,  outstanding  liabilities 86  61 

173  12 

duly  1,  1881,  amount  available 23,566  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  3, 000  00 

(See  Appendix  F  8.) 

9.  Wilmington  Harbor,  Delaware. — The  project  for  the  attainment  of  a 
12-foot  low-water  navigation  in  the  Ohris^ana  Eiver,  which  is  the  har- 

.  bor  of  Wilmington,  Del.,  has  been  in  progress  since  1871,  and  was 
completed  during  the  fiscal  year  by  the  application  of  the  $10,000  appro- 
priated June  14, 1880,  to  deepening  the  channel  of  entrance  fipom  9  feet 
to  13  feet  at  low-water.  The  cost  of  the  improvement  has  been  $83,500, 
and  corresponded  closely  with  the  estimate. 

The  act  of  June  14, 1880,  directed  a  survey  to  be  made  from  the  Del- 
aware Eailroad  Bridge  to  the  mouth,  and  plans  and  estimates  to  be  sub- 
mitted of  the  cost  of  deepening  the  navigation  to  15  feet  at  low-water.  • 

The  survey  has  been  completed.  It  shows  the  existence  of  a  12-foot 
low-water  navigation  to  the  city,  and  that  about  42  per  cent,  of  the 
channel  length  has  a  low-water  depth  of  15  feet  and  over.  The  estimate 
for  the  proposed  deepening  was  $175,551. 

The  conditions  appear  favorable,  with  the  excei)tion  of  the  mud  bar 
in  the  Delaware  outside  the  Christiana  entrance,  and  the  deposits  of 
sewage  from  the  city  of  Wilmington.  A  jetty  will  be  built  to  correct 
the  former  defect,  and  the  necessary  works  are  in  course  of  construction 
by  the  city  to  protect  the  river  from  the  deposits  of  solid  matters. 

The  appropriation  of  March  3,  1881,  will  be  expended  during  the 
ensuing  year  in  the  construction  of  the  jetty  at  the  entrance,  and  the 
extension  of  the  existing  12-foot  navigation  as  far  as  the  Pulp  Works, 
preliminary  to  beginning  operation  on  the  15-foot  navigation. 

An  appropriation  of  $50,000  will  be  required  for  the  continuation  of 
the  project  during  the  fiscal  year  1882-'83. 

July  1,1880,  amount  available §10,672  36 

Amount  appropriated  by  act  approved  March  3, 1881  50,000  00 

«60,672  36 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880  10,828  44 

July  1,  1881,  amount  available 49,843  92 

Amount  (estimated)  required  for  completion  of  existing  project 125, 551  00 

Amount  that  can  be  profitably  expended  in  fisca^year  ending  June  30, 1883.     50, 000  00 

(See  Appendix  F  9.) 

10.  Broadkiln  River,  Delaware, — ^An  appropriation  of  $10,000  for  this 
improvement  was  made  in  1873,  and  expended  in  removing  shoals  in  the 
river. 

The  desirability  of  increasing  the  depth  of  entrance  was  noted  and 
estimates  therefor  submitted,  amounting  to  $30,000. 

Xo  further  approi>riation  was  made  until  that  of  June  14,  1880,  of 
$5,000,  to  which  the  act  of  March  3, 1881,  added  another  $5,000. 

In  pursuance  of  an  exaniination  made  during  the  last  fiscal  year  a 
project  has  been  prepared  by  the  engineer  officer  in  charge  for  the  con- 
struction of  a  jetty  and  the  necessary  dredging  at  the  entrance,  the 
cost  of  which  to  reach  6  feet  at  low-water  in  the  bay  was  $41,000.    For 
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the  improvement  of  the  river  proper  a  further  sum  of  about  $10,450 
would  be  needed. 

The  total  estimate  is,  therefore,  $51,450.  The  cost  of  improving  the 
entrance  can  be  reduced  temporarily  (with  the  understanding,  however, 
that  ultimately  the  entire  amount  will  be  required)  by  terminating  the 
jetty  at  the  low -water  mark  and  dredging  to  5  feet  inst-ead  of  6. 

llie  anticipated  effect  of  these  partial  works  is  to  increase  the  entrance 
depth  from  1  foot,  which  it  now  is,  to  3  or  3J  feet,  at  a  cost  of  $25,000. 

The  present  balance  to  the  credit  of  the  works  is  $9,000,  which,  de- 
ducted from  $25,000,  leaves  a  balance  of  $16,000  needed  to  complete 
the  partial  project.    An  amount  less  than  this  would  effect  no  useful  * 
result  towards  improving  the  entrance;  neither  can  the  amount  now 
available  be  applied  to  any  useful  purpose. 

July  1,  1880,  amonnt  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 1,022  42 

July  1,  1881,  amount  available 8,977  58 

Amount  (estimated)  req^uired  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profatably  expended  in  fiscal  year  ending  June  30  1883.       16, 000  00 

(See  Appendix  F  10.) 

11.  Mi^illion  Greek^  Delaware. — ^The  improvement  of  this  stream  has 
been  in  progress  since  1879,  with  the  design  of  dredging  a  6-foot  low- 
water  channel  40  feet  in  width  from  the  head  of  navigation  to  the  en- 
trance. The  original  depth  over  the  shoals  was  about  4  feet  at  low- 
water.  The  first  estimate  of  cost  of  dredging  has  been  found  to  be  too 
low,  and  in  consequence  revii^ed  estimates  have  been  submitted  based 
upon  cost  of  previous  work. 

The  officer  in  charge  invites  attention  to  'the  uncertainty  that  exists 
in  this  regard.  For  example,  the  dredging  price  in  1879  was  35  cents, 
increased  during  the  last  year  under  the  $3,000  appropriation  of  June 
14,  1880^  to  45  cents.  The  difference  in  cost  neutralized  the  whole  ap- 
propriation and  left  the  $ame  amount,  viz,  $10,000,  to  be  appropriated 
in  order  to  complete  the  project. 

The  act  of  March  3,  1881,  appropriated  $3,500,  which  will  be  ex- 
pended during  the  ensuing  year,  leaving  a  further  sum  of  $6,500  needed 
to  complete  the  6-foot  low- water  navigation  to  the  entrance. 

The  contract  prices  obtained  by  the  usual  methgds,  in  pursuance  of 
advertisements  depend  less  upon  the  aetual  cost  of  any  given  work, 
than  upon  the  engagements  of  the  contractors  and  the  presence  or  ab- 
sence of  competition.  The  cost  of  many  of  these  smaller  works  is  there- 
fore frequently  exceedingly  disproportionate,  and  no  estimate  made  in 
advance  can  be  depended  on.  In  addition  to  making  appropriation  for 
continuing  the  improvement,  the  act  of  March  3, 1881,  directs  an  ex- 
amination to  be  made  of  the  entrance,  where  the  main  obstacle  to  free 
navigation  exists.  This  examination  will  be  made  during  the  ensuing 
season. 

July  1,  1880,  amount  available $4,000  00 

Amonnt  appropriated  by  act  approved  March  3,  1881 3, 500  00 

§7, 500  00 

July  1,  1881,  amount  exx^ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,000  00 

July  1,  1881,  ontstanding  liabilities 48  28 

4,048  28 

July  1,  1881,  amount  available 3,451  72 
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Amount  (estimated)  reqnired  for  the  completion  of  existing  project |6, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    6, 500  00 

(Ses  Appendix  F  11.) 

12,  Duck  Creeky  Delaware. — The  project  for  the  improvement  of  Duck 
Creek  entrance  was  to  deepen  the  existing  channel  from  4  to  8  feet  at 
low-water,  with  a  least  width  of  100  feet,  the  length  of  the  cuts  being 
600  yards. 

The  cost  of  the  work  proved  to  be  considerably  in  excess  of  the  esti- 
mate, and  the  amount  of  dredging  practicable  with  the  $5,000  appro- 
priated in  act  of  June  14, 1880,  was  correspondingly  reduced. 

At  the  close  of  work  in  November,  the  width  was  50  feet  for  the 
greater  portion  of  the  distance,  and  25  feet  for  the  remainder. 

A  revised  estimate  was  therefore  submitted  by  the  officer  in  charge 
in  January,  1881,  the  amount  required  to  complete  the  dredging  of  the 
entrance  being  $7,500. 

With  the  $3,000,  appropriated  in  act  of  March,  3, 1881,  contract  has 
been  made  for  continuing  the  work. 

It  is  probable,  notwithstanding  the  stiff  material  through  which  the 
channel  is  made,  that  some  protective  works  will  be  hereafter  required 
to  prevent  the  silting  of  the  channel  by  the  lighter  materials  set  in 
motion  by  the  tides  and  waves  of  the  bay. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

: —  $8, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,998  11 

July  1,  1881,  outstanding  liabilities 88  96 

5,087  07 

July  1,  1881,  amount  available ' 2,912  93 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     4, 500  00 

(See  Appendix  F  12.) 

13.  Cohansey  Creek^  New  Jersey. — The  entrance  to  Cohansey  Creek 
from  Delaware  Bay  is  over  a  wide  mud  shoal,  with  6  or  6  feet  at  low- 
water.  The  character  of  the  shoal  and  its  extent  are  such  that  a  dredged 
channel  would  not  maintain  itself,  and  permanent  works  of  considera- 
ble cost  would  be  required.  Thence  to  Bridgeton,  at  the  head  of  na\-i- 
gation,  the  stream,  though  tortuous,  is  of  good  natural  capacity  with 
a  large  rise  of  tide.  *  The  principal  obstnictions  are  at  Bridget-on,  and 
the  appropriations  hitherto  made  have  been  expended  in  that  vicinity, 
with  the  view  of  obtaining  a  channel  7  feet  deep  at  mean  low-water, 
with  an  adequate  width.  During  the  past  fiscal  year  a  7-foot  low-water 
channel  with  an  average  width  of  70  feet  has  been  made  to  Broad  Street 
Bridge,  and  thence  to  Commerce  Street  Bridge  a  narrow  oneof  the  same 
depth.  Between  this  and  the  Nail  Works  Bridge  a  shoal  was  deepened 
to  4  feet  at  low- water. 

At  Broad  Street  Bridge  the  city  gas  and  water  pipes  cross  the  stream 
at  a  depth  of  4  and  5  feet  only,  below  low-water.  They  therefore  con- 
stitute an  obstruction  to  the  further  prosecution  of  the  improvement, 
which  the  city  authorities  have  indicated  their  intention  to  remove  by 
lowering  the  pipes.  If  the  project  hitherto  authorized  by  Congress  is 
to  continue,  these  pipes  must  be  sunk  to  such  depth  as  will  admit  of 
free  navigation  over  them,  but  notwithstanding  the  efforts  of  those  in- 
terested in  the  navigation,  the  necessary  action  by  the  city  has  not  been 
taken. 
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A  re-examiuatiou  of  the  lower  part  of  the  dredged  channel  will  be 
made  to  ascertain  whether  farther  dredging  will  be  reqoired.  To  com- 
plete the  project  there  is  needed  an  appropriation  of  $10,000,  bat  snch 
completion  will  depend  upon  the  sinking  of  the  city  pipes. 

July  1,  1880,  amount  available ^,701  17 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

$11,701  17 

JqIv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 4,698  16 

July  1,  1881,  amount  available • 7,003  01 

Amoitnt  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendix  F  13.) 

14.  Salem  River,  New  Jersey, — Salem  Eiver  formerly  headed  near 
Sharpstown,  X.  J.,  and  discharged  into  Salem  Cove  in  the  Delaware. 
A  bar  in  the  cove  obstructed  the  entrance  to  the  stream,  and  its  removal 
to  8  feet  at  low- water,  with  an  average  width  of  100  feet,  iivas  completed 
daring  the  past  year  with  the  $3,000  appropriated  in  act  of  June  14, 
1880. 

The  act  of  March  3, 1881,  appropriated  a  further  sum  of  $3,000  for  "  im- 
proving Salem  Eiver,  New  Jersey.'' 

It  appeared  that  this  appropriation  was  intended  for  the  upper  porticMi 
of  Salem  Creek,  which  by  means  of  a  dam  had  been  separated  from  its 
lower  portion  &nd  made  to  discharge  through  a  canal  debouching  into 
the  Delaware  near  Deep  Water  Point. 

The  appropriation  will  be  expended  in  the  partial  removal  of  a  shoal 
near  Biddle's  Landing,  just  above  the  junction  of  canal  with  creek. 

The  i)re8ent  depth  is  3  to  5  feet  at  low- water,  which  will  be  deepened 
to  6  feet  with  a  suitable  width. 

Two  other  small  shoals  will  remain  to  be  removed  in  order  to  carry 
the  0-foot  low-water  channel  through  to  the  head  of  navigation  at 
Course's  Landing,  requiring  an  additional  amount  of  $1,500. 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3,000  00 

$6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  18*0 2,972  86 

July  1,  1881,  amount  available 3,027  14 

Amount  (estimated)  required  for  completion  of  existing  project 1, 500  00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     1 ,  500  00 

(See  Appendix  F  14.) 

15.  Chester  Creek,  Pennsylvania. — In  accordance  with  act  of  June  14, 
1880,  an  examination  of  Chester  Creek  was  made  and  estimates  amounting 
to  $10,781  submitted  by  the  officer  in  charge  for  the  removal  of  silt  from 
the  bed,  so  as  to  make  a  channel  7  feet  deep  at  low-water  at  the  entrance, 
diminishing  upward. 

The  existence  of  several  permanent  bridges  crossing  the  creek  with 
space  above  high-water,  limited  to  from  7  to  15  feet,  will  make  the  work- 
ing of  dredges  impracticable  above  the  lowest  bridge,  which  is  about 
1,500  feet  from  the  entrance. 

The  $3,000  appropriated  in  act  of  March  3, 1881,  will  be  expended  in 
dredging  from  the  entrance  to  Third-street  bridge,  making  a  channel 
7^  feet  deepat  mean  low- water  and  4Q  feet  in  width.  The  present  channel 
depth  is  4  to  5  feet  only. 
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In  view  of  the  obstrnction  created  by  the  bridges,  the  further  prose- 
cution of  the  work  will  depend  upon  whether  a  dredge  can  be  found 
capable  of  passing  under  them. 

Amouut  appropriated  by  act  approved  March  3,  1881 , .  $3, 000  00 

July  1,  1881,  outstanding  liabilities 36  92 

July  1,  1881,  amount  available 2,963  08 

(See  Appendix  F  15.) 

16.  RancoeoH  Rlver^  Netv  Jersey. — The  act  of  June  14, 1880,  directed  an 
examination  of  the  Eancocas  Eiver,  which  was  made  during  the  fiscal 
year,  and  a  preliminary  report*  and  chart  submitted  by  the  oflBcer  in 
charge  in  January,  1881,  with  estimates  of  the  cost  of  improvement. 

The  commerce  of  the  stream  called  for  an  available  low-water  depth 
of  at  least  6  feet. 

The  entrance  from  the  Delaware  is  naturally  good,  and  the  main  ob- 
structions were  found  at  Coate's  Bar,  about  4  miles  from  the  mouth. 

The  total  estimate  for  the  6-foot  navigation  to  Centreton,  7J  miles 
from  the  mouth,  was  approximately  computed  at  $42,000.  Shortly  above 
Centreton  the  river  forks,  and  to  carry  a  6-foot  navigation  thence  up  the 
Korth  Branch  to  Mount  Holly,  would  cost  $40,000  more. 

The  $10,000  appropriation  in  act  of  March  3, 1881,  will  be  expended 
in  improving  the  channel  through  Coate's  Bar,  over  which  the  present 
depths  are  4  and  6  feet  only. 

The  continuation  of  the  improvement  will  require  an  appropriation  for 
the  fiscal  year  1882-'83  of  $25,000. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclufiive  of  out- 

St audine  Uabilitiee  July  1,  1880 $131  00 

July  1,  18§1,  outstanding  liabilities 49  04 

180  04 

July  1,  1881,  amount  available 9,819  96- 

Amount  (estimated)  required  for  completion  of  existing  proj^t 71, 236  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 

(See  Appendix  F  16.) 

17.  Saint  Jones  River,  Delaware. — ^The  estimates  submitted  by  the 
officer  in  charge  were  oased  upon  local  representations  by  persons 
interested  in  the  improvement. 

According  to  his  report  the  proper  improvement  of  the  entrance,  to 
which  he  recommendB  attention  should  be  first  directed,  wiU  cost  $35,000 
for  the  attainment  of  a  channel  3  feet  deep  at  low- water ;  the  construc- 
tion of  a  jetty  is  necessary  to  secure  useful  results. 

The  appropriation  of  March  3, 1881,  is  $5,000.  In  view  of  the  iosuffi- 
ciency  of  the  amount,  its  expenditure  h^  been  suspended  until  it  can 
be  ascertained  if  Congress  will  sanction  the  plan  of  improvement  for 
affoi-ding  access  to  the  stream  from  Delaware  Bay. 

Amount  appropriated  by  act  approved  March  3,  1881 |5,000  00 

July  1,  1881,  amount  expended  tiuring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 97  30 

July  1,  1881,  amount  available 4,902  70 

Amount  (estimated)  required  for  completiou  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  OO 

(See  Appendix  F  17.) 

18.  Susquehanna  River j  Pennsylvania,  above  Rithard^s  Island. — ^With 
the  $15,000  appropriated  in  act  of  June  14, 1880,  the  improvement  of 
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the  river  from  Bichard's  Island,  to  Wilkesbarre,  Pa.,  has  been  com- 
pleted. The  object  in  view  has  been  the  construction  of  a  channel  3- 
feet  deep  at  the  low-water  summer  stage,  and  to  effect  this  dredging 
has  been  required  at  several  points  within  the  limits  mentioned. 

Wilkesbarre  Island  divides  the  river  into  two  channels,  and  for  the 
purpose  of  directing  the  flow  into  the  southern  one  a  dike  was  built  from 
the  head  of  the  island  across  the  other  to  the  main  shore. 

With  the  appropriation  of  March  3,  1881  ($15,000),  contracts  will  be 
made  to  continue  the  improvement  upward  from  Wilkesbarre  towards 
Pittston,  as  far  as  the  funds  will  admit  the  method  of  improvement,^ 
viz,  dredging  and  the  construction  of  cheap  deflecting  and  intercepting 
dikes,  and  the  proposed  depth  of  channel,  being  the  same. 

The  navigation  of  the  Susquehanna  is  rendered  difficult  by  reason  of 
its  gravel  and  rook  bed  and  alluvial  banks,  combined  with  the  large 
range  of  its  volume,  the  depth  varying  at  times  from  2  feet  in  summer 
to  25  or  more  feet  in  flood. 

July  1,  1880,  amount  available $15,000  00 

AmouDt  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$30,000  00^ 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oiat«tanding  liabilities  July  1,  1880 : 7,397  56 

July  1,  1881,  outstanding  liabilities 3,257  88 

10,655  44 

July  1,  1881,  amount  available 19,344  56 

Amount  (estimated)  required  for  completion  of  existing  project 33, 537  50 

(See  Appendix  F  18.) 

19.  Iron  Pier  in  Delaware  Bay^  near  Lewee.  Delaware. — Operations 
under  the  appropriation  of  $10,000  in  act  of  June  14, 1880,  have  been 
the  placing  of  fender  piles  for  the  pier-head  and  the  partial  renewal  of 
timber  superstructure. 

The  construction  of  this  pier  has  been  in  progress  since  1872,  with 
insufficient  annual  appropriations,  and  bs  it  now  draws  near  comple- 
tion the  decay  of  the  exposed  timber  develops  into  a  yearly-increasing 
item  of  cost.  The  amount  needed  at  the  present  time  to  complete  the 
pier  is  $13,000. 

July  1,  1880,  amount  available $10,005  54 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,005  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 10,583  84 

Jnlyl,  1881,  outstanding  liabilities 494  54 

11,078  36 

July  1,  1881,  amount  available 8,927  16 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1883 .     13, 000  00 

(See  Appendix  F  19.) 

20.  Delaware  Breakwater  Harbor, — ^The  construction  of  the  two  works 
forming  this  harbor  began  in  1829,  and  was  terminated  in  1869.  Since 
that  date  no  expenditures  upon  it  have  been  made  beyond  a  special 
appropriation  for  the  removal  of  several  wrecks  sunk  in  1877. 

Meanwhile  the  commerce  to  be  protected  has  largely  outgrown  the 
capacity  of  the  harbor,  and  in  addition  a  steadily  increasing  deteriora- 
ticm  in  depth  has  taken  place,  which  now  threatens  the  destruction  of 
the  anchorage.    Repeated  reports  have  invited  attention  to  these  £Eu;ts,. 
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the  latest  of  which  are  printed  in  Annual  Eeport,  Chief  of  Engineers, 

1879,  pages  453  to  462,  and  recommendations  have  been  urgently  made 
^nd  renewed,  that  in  order  both  to  increase  the  shelter  and  check  the 
shoaling,  the  gap  between  the  "Ice  Breaker"  tod  "Breakwater^  should 
be  closed. 

The  probable  ultimate  expense  of  this  will  be  $500,000  or  $600,000. 

Attention  is  invited  to  the  recommendation  made  in  the  last  two  an- 
nual reports  for  a  preliminary  appropriation  of  $160,000  for  closing  this 
^*  gap,"  which  is  renewed. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  $150, 000 

(See  Appendix  F  20.) 

21.  Removal  of  wrecks  from  Delatcare  Breakwater  Harbor. — The  con- 
tract made  in  April,  1880,  in  pursuance  of  a  special  appropriation  act 
approved  January  23, 1880,  for  the  removal  of  these  wrecks,  stipulated 
that  the  work  should  be  completed  by  August  following.  This  time  ex- 
pired before  the  complete  removal  of  the  first  wreck  attacked,  and  as 
the  contractor  was  unwilling  to  guarantee  the  removal  of  more  than  three 
wrecks  during  the  remainder  of  the  year,  the  contract  was  annulled. 
After  readvertisement  a  new  contract  was  made  August  31, 1880,  but  the 
loss  of  the  most  favorable  part  of  the  season,  the  early  winter  and  pro- 
longed inclemency  of  the  spring  greatly  retarded  operations. 

The  new  contractors  have  an  improved  and  efficient  plant  in  operation, 
and  the  circumstances  were  held  to  justify  an  extension  of  their  time. 
On  July  1  three  wrecks  had  been  removed,  and  two  others  were  nearly 
ready. 

There  is  every  reason  to  suppose  that  the  harbor  will  have  been  cleared 
by  October  1, 1881. 

July  1,  1880,  amount  available $23,773  22 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1880 $1,806  20 

July  1,  1881,  outstanding  liabilities 17,446  50 

19,252  70 

July  1,  1881,  amount  available 4,520  52 

(See  Appendix  F  21.) 

22.  Port'Warden^s  Line,  Philadelphm,  Pennsylvania. — The  commission 
of  United  States  officers  advisory  to  tbe  board  of  harbor  commission- 
ers of  Philadelphia,  has  had  under  consideration  during  the  past  year, 
the  subject  of  the  proper  determination  of  port-warden's  lines  for  both 
the  Delaware  and  Schuylkill  rivers. 

The  commission  reached  the  conclusion  that  an  equal  supervision  of 
the  lines  for  both  banks  of  the  Delaware  was  essential,  and  pending 
correspondence  with  the  State  authorities  of  New  Jersey,  took  up  the 
subject  of  the  Schuylkill  lines.  In  April,  1881,  a  report  and  chart  were 
presented  to  the  harbor  commissioners,  recommending  lines  on  both 
banks,  both  for  '-wharf  lines"  and  lines  of  solid  filling.  No  notification 
of  final  action  on  the  report  had  been  received  at  the  close  of  the  fiscal 
year. 

(See  Appendix  F  22.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 

1880,  Colonel  Macomb  was  charged  with,  and  has  completed,  the  fol- 
lowing : 
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1.  Raneocas  River ^  from  the  Delaicare  River  to  Pemberton,  Burlington 
CfHCjiQf,  New  Jersey.    (See  Appendix  F  16.) 

2.  Chester  and  Ridley  Creeks ,  near  their  outlets  in  Delaware  River,  (See 
Appendixes  F  15  and  F  24.) 

3.  Appoquinimink  Creek^  Delaware.    (See  Appendix  F  23.) 

4.  Saint  Jones  Creek j  Kent  County ^  Delaware.     (See  Appendix  F  17.) 

5.  Little  Creek,  Kent  Cotmty,  Delaware.    (See  Appendix  F  25.) 

6.  Christiana  River,  Delaware,  with  estimates  of  cost  of  procuring  a 
mean  depth  of  15  feet  from  railroad  bridge  to  the  mouth  of  the  river.  (See 
Appendix  F  9.) 

The  results  of  the  above  were  transmitted  to  Congress,  and  printed 
in  House  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session. 

7.  Absecom  Inlet,  Atlantic  County,  New  Jersey.     (See  Appendix  F26.) 

8.  Ice  harbor  at  the  head  of  Delaware  Bay,  near  Morris  Liston^s,  on 
Reedy  Island.    (For  preliminary  report  see  Appendix  F  27.) 

9.  Survey  of  Delaware  River. — The  chart  of  the  Delaware  from  Lis- 
ten's Point  to  League  Island  has  been  completed. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 18^1,  he  is  charged  with,  and  is  now  engaged  upon  the  following,  the 
results  of  which  will  be  duly  submitted  when  received : 

1.  Frankford  Creek,  from  its  mouth  in  the  Delaware  River  to  Frankford 
avenue. 

2.  Five- mile  Point,  above  Bridesburg,  Delaicare  River. 

3.  Mouth  of  the  Mispillion,  Delaware. 

4.  Newton  Creek,  Camden  County,  from  Delaware  River  to  head  ofnavi- 
gation. 

5.  Mantua  Creek,  Gloucester  County,  from  Delaware  River  to  head  of 
navigation. 

6.  Maurice  River,  from  Delaware  Bay  to  Millville,  Cumberland  County, 

7.  Salem  and  Cohansey  Creeks,  New  Jersey. 

8.  Murder  Kiln,  Delaware. 

9.  Delaware  River. 

10.  The  harbor  of  Delaware  Breakwater  and  entrance  thereto. 

11.  Indian  River,  in  the  state  of  Delaware,  from  its  mouth  toMillsborough. 

IMPROVEMENT  OF  HABBORS  AND  RIVERS  ON  EASTERN  SHORE  OF 
CHESAPEAKE  BAY,  AND  OF  THE  SUSQUEHANNA,  BUSH,  AND  PATAPSCO 
RIVERS,  IN  MARYLAND,  ON  THE  WESTERN  SHORE;  OP  BROAD  CREEK, 
OF  JAMES  AND  APPOMATTOX  RIVERS  AND  ONANCOCK 
OF  GREAT  KANAWHA,  ELK,  AND  SHENANDOAH 
RIVERS,  WEST  VIRGINIA;  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIR- 
GINIA ;   AND  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA. 

Officer  in  charge,  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  E.  H.  Euffner,  Corps  of  Bngi- 
Deers,  since  September  21,  1880 ;  Capt.  Thomas  Turtle,  Corps  of  Engi- 
neers, during  the  year,  and  Lieut.  William  M.  Black,  Corps  of  Engineers, 
until  May  12, 1881. 

1.  Susquehanna  River,  near  Havre  de  Orace,  3£aryland. — The  first  ap- 
propriation by  the  United  States  for  this  river  was  made  in  1852,  and 
au  examination  soon  after  showed  that  the  navigation  was  obstructed 
by  2  shoals  between  the  light-house  at  Havre  de  Grace  and  Spesutie 
Island,  upon  which  there  were  respectively  depths  of  5  and  6  feet  at 
mean  low- water. 

The  originally  adopted  project  for  the  improvement  was  to  increase 
the  depth  by  dredging  to  12  feet  at  mean  low-water.  This  has  been 
9  E 
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done  several  times,  but  sucb  an  improvement  not  having  been  found  to 
be  permanent,  it  was  i)ropo8ed  by  tbe  officer  in  obarge  in  1867  to  con- 
tract the  water-way  by  using  a  long  jetty  or  deflector,  commencing  nearly 
opi>osite  Havre  de  Grace.  This  idea  was  executed  in  1868  and  1869  to 
as  great  an  extent  as  the  limited  amount  of  funds  available  would  allow, 
and  the  effect  was  found  to  be  good.  To  make  a  ]>ermanent  improve- 
ment of  that  kind  will  require  the  expenditure  of  $50,000,  which  should 
be  all  given  in  one  sum. 

The  total  amount  expended  on  this  portion  of  the  river  up  to  June  30, 
1880,  was  $54,390.  At  that  date  very  little  had  been  done  on  the  river 
for  nearly  ten  years,  and  an  examination  showed  the  channel  to  beagain 
obstructed  by  lumps,  with  not  more  than  8  or  9  feet  on  them  at  low- 
water.  The  channel  was  cleared  ^gain  by  dredging  to  a  depth  of  12 
feet  at  mean  low-water.  The  width  was  made  not  less  than  90  feet, 
except  where  the  depth  before  dredging  was  11  and  11 J  feet,  and  at  such 
places  the  width  of  the  dredging  was  only  45  feet. 

Early  in  December,  1880,  a  number  of  the  old  "boom  cribs"  above 
the  railroad  bridge  were  removed  by  dynamite  blasts,  at  an  expense  of 
less  than  $1,000.  There  has  been  also  much  work  done  at  the  light 
station  called  Donoho's  Battery,  for  the  purposes  of  the  United  States 
Commission  of  Fisheries,  in  the  propagation  of  shad  for  distribution  to 
various  parts  of  the  United  States. 

The  amount  expended  in  the  year  ending  June  30, 1881,  has  been 
$35,878.31. 

Some  improvement  of  the  channel  between  Havre  de  Grace  and  Port 
Deposit  is  desirable,  and  some  further  dredging  may  be  needed  below 
Havre  de  Grace.  Before  a  reliable  estimate  of  the  cost  of  this  proposed 
work  can  be  made  a  partial  resurvey  is  required.  A  special  report  will 
be  submitted  before  the  close  of  1881.  A  severe  ice-gorge  occurred  near 
Havre  do  Grace  in  February,  1881. 

July  1,  1880,  amount  available $28,000  00 

Amounl  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$43, 000  00 

Jnly  1, 1881,  amouut  expeuded  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 35,878  31 

July  1,1881,  amount  available .,. 7,121  69 

(See  Appendix  G  1.) 

2.  Northeast  i?irer,  Maryland, — The  town  of  Northeast  is  situated  on 
the  river  of  that  name,  about  5  miles  from  its  mouth.  The  river  empties 
into  Chesapeake  Bay,  nearly  opposite  the  mouth  of  the  Susquehanna,  at 
Havre  de  Grace.  The  town  is  also  on  the  Philadelphia,  Wilmington 
and  Baltimore  Railroad,  about  midway  between  Philadelphia  and  Bal- 
timore. The  two  streams.  Great  and  Little  Northeast,  unite  here  to 
form  the  Northeast  River. 

The  river  at  the  town  has  a  width  of  about  150  feet.  The  first  survey 
by  the  Engineer  DepaBtment  was  made  in  1872,  when  there  was  found 
at  the  town  a  depth  of  6  or  7  feet  at  mean  low- water ;  but  access  by 
vessels  of  any  size  was  prevented  by  shoals  below,  upon  which  the 
depth  was  only  2  feet  or  even  less. 

The  project  adopted  for  the  improvement  of  this  river  was  to  dredge 
a  channel,  60  feet  wide  at  bottom  with  a  ruling  depth  of  5  feet  at  mean 
low-water)  from  the  5-foot  curve  near  the  mouth  of  the  river  to  North- 
east, and  making  a  turning  basin  in  front  of  the  wharf  about  120  feet 
square.  This  work  was  done  in  the  autumn  of  1872  and  the  spring  of 
1873.    The  amount  expended  up  to  June  30, 1880,  was  $10,000.  . 
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By  direction  of  Congress  a  re-examinatiou  of  the  river  was  made  in 
October,  1879.  The  channel  was  found  to  have  stood  pretty  well,  al- 
though some  deposition  had  taken  place  in  it.  It  was  redredged  to  a 
depth  of  5 J  to  6  feet  at  mean  low-water,  and  the  turning  basin  near  town 
was  made  larger  and  deeper.  The  amount  expended  in  the  year  ending 
June  30, 1881^  was  $5,499.62. 

As  well  as  can  be  ascertained,  the  work  done  up  to  this  time  seems 
to  give  satisfaction  and  to  suffice  for  the  commerce  of  which  this  small 
stream  is  the  avenue. 

No  new  appropriation  is  recommended. 

July  1,  1880,  amount  available $5,500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,499  68 

1 — -^— 

July  1, 1881,  amount  available 38 

(See  Appendix  G  2.) 

3.  EUc  River,  MarylaM. — The  first  appropriation  by  the  United  States 
for  this  river  was  in  1874,  previous  to  which  the  channel  in  some  plaoes 
was  not  over  12  inches  deep  at  low- water,  with  an  average  rise  of  tide  of 
only  about  2\  feet.  In  mnch  of  the  river,  however,  the  depth  was  great,- 
in  some  places  being  not  less  than  24  feet.  The  width  near  the  town 
of  Elkton  is  100  feet,  and  for  2i  miles  below  averaged  about  200  feet. 
The  width  increases  to  f  of  a  mile  at  the  mouth,  which  is  16  miles  below 
Elkton. 

The  plan  originally  adoptedfor  the  improvement  was  the  building  of  a 
dike  900  feet  long,  on  the  right  bank  of  the  stream,  beginning  about 
1400  feet  below  the  bridge  at  the  town ;  a  channel  was  also  dredged,  40 
feet  wide  at  bottom  and  6  feet  deep  at  low-water,  from  the  town  to  a 
point  about  a  i  mile  below ;  a  basin  was  also  excavated  near  .the  town 
to  enable  steamboats  to  turn  in.  The  amount  expended  up  to  June  30, 
1880,  was  $10,000,  with  the  results  stated  above. 

After  1875  no  appropriation  was  made  until  June  14, 1880.  An  exami- 
nation of  the  river  immediately  thereafter  showed  some  shoaling  in  the 
basin  and  dredged  channel.  A  contract  was  made  for  further  work. 
In  the  year  ending  June  30, 1881,  $4,814.40  had  been  expended,  and  with 
the  following  results :  Beginning  at  a  point  1  mile  below  the  bridge,  an 
excavation  had  been  made  up  stream  60  feet  wide  and  7  feet  deep  at 
mean  low-water  for  a  distance  of  1,660  feet,  and  a  cut  40  feet  wide  and 
8  feet  deep  carried  still  farther  to  a  point  4,300  feet  from  the  point  of 
beginning. 

After  work  under  existing  contracts  is  ended,  which  will  exhaust  ap- 
propriations now  available,  there  will  be  required,  in  order  to  complete 
the  existing  project,  viz,  to  dredge  a  channel  75  feet  wide  and  8  feet  deep 
at  mean  low- water  up  to  the  town  of  Elkton.  with  a  turning  basin  at  the 
wharves,  the  removal  of  35,000  cubic  yards  or  material,  the  cost  of  which, 
at  the  last  contract  price,  will  be  $12,000. 

The  dike  below  the  town  is  also  quite  dilapidated,  and  will  soon  require 
extensive  repairs  or  entire  renewal  at  a  cost  of  $1,500.  An  old  crib  or 
hulk  near  French  town  should  be  removed,  at  a  probable  cost  of  $100. 
Total  to  complete  existing  project,  $13,600,  which  should  be  given  in 
one  appropriation. 

No  improvement  of  this  kind  is  permanent.  All  such  require  repairs, 
like  streets,  roads,  &c.  It  is  supposed  that  $1,500  per  annum  would 
suffice  for  suchjcepairs. 

The  trade  on  the  river  is  yet  small,  but  it  is  expected  by  the  community 
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interested  to  increase  materially  when  the  improvement  is  completed  as 
projected. 

July  1,  1880,  amount  available 110,000  00 

Amount  appropriated  by  act  approved  March  3, 188) 5, 000  00 

115,000  00 

July  1, 1861,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1680 4,632  65 

July  1,  1881,  outstanding  Uabilities 181  84 

4,814  49 

July  1,  1881,  amount  available 10,185  51 

Amount  (estimated)  required  for  completion  of  existing  project 13, 600  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1883.     13, 600  00 

(S.ee  Appendix  G  3.) 

4.  Chester  River y  Maryland j  from  Spry^a  Landing  to  Crumpton. — ^This 
portion  of  Chester  Eiver  is  only  2  miles  long.  It  is  oil  theeasteru  shore 
of  Maryland,  nearly  opposite  the  city  of  Baltimore.  Seven  feet  of  water 
can  be  carried  at  all  stages  of  the  tide  to  Spry's  Landing,  which  is  7 
miles  above  Chestertown,  the  most  important  town  in  that  section. 
From  Spry's  Landing  to  Cmmpton  only  6J  feet  can  be  carried  at  high- 
water.  The  range  of  the  tide  in  that  part  of  the  river  is  about  2  feet. 
The  bridge  at  Cmmpton  is  somewhat  of  an  obstruction  to  navigation, 
the  width  of  the  draw  being  but  37^  feet.  Above  Crumpton  the  chan- 
nel is  narrow  and  considerably  more  shallow  than  below. 

A  report  to  Congress  relative  to  this  river  was  made  early  in  the  ses- 
sion of  1880-'81.  Estimates  were  presented  for  making  a  channel  8  feet 
deep  at  mean  low- water,  and  with  widths  respectively  of  100  and  120 
feet,  which  amounted  to  $11,000  and  $13,000.  An  appropriation  of 
$6,500  was  given  March  3, 1881. 

A  contract  has  been  made  for  its  expenditure,  the  width  of  the  chan- 
nel being  limited  to  about  80  feet.  The  width  will  be  increased  and  the 
navigation  to  that  extent  improved  if  more  money  be  granted  by  Con- 
gress. 

Chester  Eiver  separates  the  counties  of  Kent  and  Queen  Anne,  both 
of  which  are  naturally  rich  and  fruitful,  producing  large  amounts  of 
grainand  fruit.  The  river  is  thenatural  route  of  these  products  to  a  mar- 
ket. Its  improvement  would  doubtless  increase  the  production  of  these 
crops  and  facilitate  their  movement. 

Besides  two  regular  lines  of  passenger  and  freight  steamers  between 
Baltimore  and  Crumpton,  and  several  sailing  vessels  which  carry  freight, 
there  are  other  steamers  and  sailing  vessels  making  occasional  trips  in 
busy  seasons. 

Amount  appropriated  by  act  approved  March  3, 1881 |6,500  00 

July  1, 18bi,  amount  available ;...    6,50C»  00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    6, 500  00 

(See  Appendix  G  4.) 

6.  Chester  River  at  Kent  Island  Narrows^  Maryland. — Nothing  has 
been  done  at  this  locality  since  September,  1877.  Kent  Island  Narrows 
formerly,  a«  it  does  now,  connected  Eastern  Bay  with  Chester  River, 
and  separated  Kent  Island  from  the  mainland.  Some  sixty  years  ago 
a  close  causeway  was^  constructed  at  the  narrowest  part,  under  the 
authority  of  the  State  of  Maryland,  thus  connecting  the  island  with  the 
mainland  and  interrupting  navigation  through  the  narrows.    It  is  re- 
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ported  tbat  vessels  drawing  7  or  8  feet  passed  through  this  water-way 
before  the  construction  of  the  causeway. 

The  first  appropriation  for  the  restoration  of  this  navigation  by  the 
United  States  was  made  in  March,  1873,  $15,000,  and  the  project  was  to 
make  a  channel  7  feet  deep  at  mean  low-water,  100  feet  wide. 

The  Secretary  of  War  decided  not  to  proceed  with  the  work  until  the 
law  authorizing  the  maintenance  of  the  causeway  should  be  repealed  and 
a  bridge  be  substituted  therefor  with  a  draw  not  less  than  60  feet  in 
width.  These  conditions  were,  after  much  delay,  complied  with,  and  the 
work  of  the  United  States  was  begun  May,  1875.  The  project  was  finally 
completed  essentially,  but  the  width  of  the  cut  was  made  only  about  80 
feet  on  the  Eastern  Bay  side,  and  of  the  same  width  for  a  small  part  of  the 
Chester  Eiver  side.  The  disturbance  of  the  routine  to  which  the  tidal 
currents  had  been  so  long  accustomed  by  this  opening  of  the  causeway 
caused  some  scour  and  some  deposition  where  they  had  not  been  entirely 
expected,  but  the  project  was  successfully  carried  out. 

The  i>assage  is  now  used,  to  a  considerable  extent,  by  sailing  vessels. 
It  is,  however,  rarely  used  by  steamers,  though  it  is  believed  to  be  of 
ample  dimensions  for  the  accommodation  of  the  class  for  which  it  was 
designed. 

The  total  of  the  appropriations  for  this  work  is  $28,000,  of  which  a 
balance  of  $2,581.45  remains  in  hand.  A  resurvey  was  made  in  the 
spring  of  1880.  There  is  no  need  existing  at  present  for  pending  the 
available  balance. 

Jnlv  1,  1880,  amount  available |2,581  45 

July  1,  1881,  amount  available 2,581  45 

(See  Appendix  G  5.) 

6.  Harbor  of  Queenstown^  Maryland. — ^This  harbor  is  on  the  eastern 
shore  of  Maryland,  nearly  opposite  the  city  of  Baltimore,  looking  down 
the  Patapsco  Biver.  Though  small,  originally  it  was  quite  commodious 
and  had  an  average  depth  at  mean  low- water  of  9^  feet  The  channel 
otmniecting  the  harbor  with  Chester  Biver  was  narrow,  crooked,  and  with 
no  greater  average  depth  than  6  feet. 

The  original  project  of  improvement,  adopted  in  1871,  was  to  widen 
tiie  channel  to  100  feet,  to  decrease  the  curvature  of  bends,  and  to  deepen 
it  to  8  feet  at  mean  low-water,  nothing  being  deemed  necessary  in  the 
harbor  proper.  This  was  accomplished  in  December,  1872,  with  au 
expenditure  of  $11,000.  In  March,  1879,  an  additional  appropriation  of 
$3,000  was  made,  which  was  expended  partly  in  redredging  the  channel 
to  8  feet  at  mean  low- water  at  a  few  points  whcire  some  deposition  had 
taken  place,  but  chiefly  in  still  fiirther  reduction  of  curves.  This  work 
WBS  completed  August  16, 1880.  The  material  dredged  was  partly  hard 
sand  and  partly  a  tough,  light-colored  clay. 

The  total  amount  expended  on  this  harbor  to  June  30,  1880,  was 
$11,101.44. 

The  amount  expended  in  the  year  ending  June  30, 1881,  was  $2,898.56. 

The  harbor  and  channel  are  now  in  good  condition  according  to  the 
plan  indicated  above.  ISo  appropriation  is  needed  for  the  fiscal  year 
ending  June  30, 1883. 

July  1,  1880,  amount  available $2,898  56 

Jaly  1.  1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
li»biUtiea  July  1, 1880 2,898  56 

(See  Appendix  G  6.) 
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7.  Patapsco  RiveVj  Baltimore^  Maryland. — By  nature  the  channel  of 
approach  to  Baltimore  had  in  it  some  places  with  not  more  than  16  or  17 
feet  at  mean  low- water.  This  depth  was  increased  at  high-water  by  18 
inches.  The  commerce  of  Baltimore  was  therefore  of  necessity  carried 
on  in  vessels  of  rather  small  size. 

The  project  of  improvement  at  first  adopted,  and  commenced  in  Octo- 
ber, 1853,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low- 
water,  with  a  width  of  150  feet.  Little  was  done  before  the  late  war, 
but  afterwards  these  dimensions  were  increased,  a  depth  of  24  feet  at 
mean  low-water  being  determined  upon,  with  a  width  of  channel  rang- 
ing from  250  to  400  feet.  This  channel  wa«  completed  in  1874,  important 
changes  of  position  having  been  given  to  a  portion  of  it,  by  which  the 
distance  was  materially  lessened  and  the  expense  of  maintenance  de- 
creased. The  object  of  this  improvement  was  to  permit  the  approach 
to  Baltimore  at  mean  low-water  of  vessels  drawing  from  22J  to  23  feet, 
and  at  ordinary  high-water  of  vessels  drawing  24  or  24J  feet. 

Up  to  June  30, 1880,  the  United  States  had  expended  $1,042,854.59, 
with  the  results  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  had  contributed  to  the  same  object 
$534,000. 

All  that  has  been  done  in  the  year  ending  June  30, 1881,  has  been 
the  widening  of  the  upper  end  of  the  channel,  near  Fort  McHenry,  which 
was  commenced  May  1,  1880,  was  in  progress  at  the  date  of  the  last 
annual  report,  and  was  completed  in  October,  1880.  The  contractors 
removed  181,930  cubic  yards  of  material  at  a  cost  of  18.7  cents  per  cubic 
yard. 

Upon  a  call  from  Congress  for  information  as  to  the  cost  of  increas- 
ing the  depth  of  the  channel  to  27  feet  at  mean  low-water,  a  report  was 
made  in  January,  1881.  The  estimated  cost  amounted  to  $1,250,000. 
Congress  sanctioned  this  step  forward  in  the  improvement  in  express 
terms  in  the  river  and  harbor  act  of  March  3, 1881,  and  appropriated 
$160,000  for  commencing  it.  While  this  increase  of  depth  is  being  had, 
an  important  change  will  be  made  in  the  position  of  a  part  of  the  chan- 
nel, by  which  the  distance  will  be  again  lessened  and  the  cost  of  mainte- 
nance decreased. 

To  complete  this  improvement  in  the  shortest  possible  time  would  be 
true  economy.  All  the  advantages  of  the  improvement  can  only  be  had 
when  it  is  completed. 

The  longer  the  time  given  to  the  work,  the  longer  will  Baltimore  be 
kept  waiting  for  what  her  commerce  seems  to  need  at  once. 

The  longer  the  time  given  to  the  work,  the  longer  will  the  existing 
commerce  be  vexed  by  the  presence  of  many  dredges  working  in  the 
channel,  for  while  these  machines  are  deepening  the  channel,  they  must 
be  in  it  and  more  or  less  in  the  way  of  passing  vessels. 

The  work  is  under  contract  as  far  as  the  funds  available  will  allow. 

The  increase  in  the  importance  of  Baltimore  as  a  place  of  export  and 
import  is  a  matter  generally  known.  For  full  particulars  as  to  these 
points,  reference  is  requested  to  the  statement  made  in  a  communication 
from  Hon.  J.  L.  Thomas,  collector,  appended  to  the  report  of  the  officer 
in  charge  of  the  improvement. 

The  following  facts  are,  however,  given,  taken  from  the  last  published 
annual  report  of  the  Chief  of  the  Bureau  of  Statistics : 

In  the  value  of  the  imports  and  exports  of  merchandise  into  and  from 
the  United  States  during  the  year  ending  June  30, 1880,  Baltimore  had 
the  fourth  rank. 
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In  the  amoant  of  duties  collected  on  imported  merchandise  during  the 
same  year,  Baltimore  was  fifth. 

In  amount  of  tonnage  entered  during  the  same  year,  Baltimore  wa^ 
second  only  to  New  York. 

In  the  number  of  immigrants  received  during  the  same  year,  Balti- 
more was  fifth. 

In  the  amount  of  tonnage  cleared  in  the  same  year,  Baltimore  was 
second  only  to  New  York. 

Jnly  1,  1880,  amount  available $218,975  41 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

$368,975  41 

July  1,  1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabUities  July  1,  1880 46,258  31 

July  1,  1880,  amount  available 322,717  10 

Amoant  (estimated)  required  for  completion  of  exiatinc:  project 900, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June,  30,  1883    900, 000  00 

(See  Appendix  G  7.) 

8.  Harbor  of  Annapolis^  Maryland. — There  are  two  bars  with  not  more 
tiian  18J  feet  on  them  at  mean  low-water,  which  prevent  very  large 
ships  from  passing  into  the  deeper  water  (24  feet  and  more)  of  the  Sev- 
ern River,  just  abreast  of  the  Kaval  Academy.  The  commerce  of  Annap- 
olis is  small.  Its  importance  arises  mainly  from  its  being  the  seat  of 
the  Naval  Academy,  and  from  its  strategic  relations  to  the  capital  of 
the  nation. 

The  project  adopted  for  the  improvement  of  the  harbor  and  the  en- 
trance to  it  has  been  the  creation,  by  dredging,  of  a  chanel  24  feet  deep 
at  mean  low- water,  with  a  minimum  width  of  150  feet.  The  rise  of  the 
tide  is  only  about  1  foot. 

The  ex>st  of  this  improvement  has  been  estimated  to  be  $66,000. 

Two  appropriations  have  been  made,  one  of  $5,000,  June  14, 1880,  the 
other,  also  of  $5,000,  March  3, 1881.  As  the  expenditure  of  $10,000 
would  not  effect  any  substantial  improvement,  it  has  been  decided  to 
await  further  action  of  Congress  in  this  case. 

If  any  additional  appropriation  be  made,  it  should  be  for  the  balance 
required  to  complete  the  estimate  for  the  channel  150  feet  wide,  24  feet 
deep,  $50,000. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5,000  00 

$10, 000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  Jnly  1,  1880 794  02 

July  1,  1881,  amount  available 9,205  98 

Amount  (estimat^'d)  required  for  completion  of  existing  project 56, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiiig  June  30, 1883.     56, 000  00 

(See  Appendix  G  8.) 

9.  VftopUtnk  River y  between  Denton  and  Greensboroughj  Maryland. — ^This 
portion  of  the  Choptauk  River  is  abont  8  miles  in  length,  in  Caroline 
County,  on  the  eastern  shore  of  Maryland,  opposite  Annapolis,  on  the 
western  shore,  and  midway  between  Chesapeake  and  Delaware  bays. 
About  9  or  10  feet  of  water  (except  at  one  point)  can  be  found  at  mean 
low-water  as  high  as  Denton,  where  the  mean  rise  of  tide  is  about  2 
feet  The  width  at  Deutou  is  200  feet,  at  Greeusborough  160  feet,  but  is 
Tery  variable  between  those  two  points,  being  in  one  place  650  feet. 
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The  depth  is  also  very  variable.  There  are  stretches  with  8,  7,  or  6 
feet  at  low-water,  but  there  are  numerous  and  extensive  shoals  with 
but  4,  3,  or  even  2  feet  at  mean  low- water.  There  is  a  bridge  at  Den- 
ton, and  one  3J  or  4  miles  below.  These  have  draws  in  them  about  60 
feet  wide. 

The  estimate  submitted  to  Congress  at  the  session  of  1879-'80  was 
for  an  8-feet  low-water  channel,  76  feet  wide,  $79,000.  It  was  stated, 
however,  that  the  cost  would  be  much  reduced  if  the  depth  was  kept  at 
7  feet. 

Congress  appropriated  $5,000  June  14, 1880.  A  re-examination  of 
the  river  showed  that  a  6-feet  low- water  channel,  76  feet  wide,  from  Pas- 
sapee's  Landing  to  Case's  Wharf,  near  Greensborough,  could  be  made 
for  $40,000.  It  was  concluded  to  begin  the  dredging  of  such  a  channel. 
Proposals  were  called  for  by  advertisement  and  a  contract  entered  into 
for  the  work.  Another  appropriation  of  $5,000  was  made,  March  3, 1881, 
which  is  also  under  contract.  It  is  expected  that  both  will  be  exhausted 
in  1881  in  dredging  about  IJ  miles  in  length  of  the  proposed  channel, 
beginning  at  a  point  about  400  feet  above  Cary's  Whaif.  Nothing  was 
expended  up  to  June  30, 1880.  The  amount  expended  up  to  June  30, 1881, 
was  $331.69. 

If  Congress  should  make  another  appropriation,  it  will  be  expended 
in  continuing  the  work  already  begun^  as  explained  above.  True  econ- 
omy in  works  of  this  class  would  induce  the  appropriation  at  once  of 
the  whole  sum  needed,  if  no  other  interests  had  to  be  considered. 

Denton  has  about  600  or  600  inhabitants.  Greensborough  is  a  little 
larger.  Both  are  thriving  towns.  The  articles  of  shipment  by  the  river 
are  chiefly  grain,  lumber,  and  fruit,  which  occupy  two  lines  of  steamers 
toBaltimore  from  Denton  and  some  small  sailing  vessels.  It  is  expected 
that  the  improvement  of  the  river  to  Greensborough  would  greatly 
increase  the  trade. 

July  1, 1880,  amount  available $5,000  00 

Amouat  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabiUties  July  1,  1880 331  69 

July  1,  1881,  amount  available '. 9,6('»8  31 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jun6  30, 1883 .    10, 000  00 

(See  Appendix  G  9.) 

10.  Secretary  Creeky  Maryland. — Secretary  Creek  is  a  short  stream, 
tributary  to  the  Choptank  Eiver,  which  it  enters  about  21  miles  from  its 
mouth.  The  whole  length  is  not  much  over  3  miles.  It  is  the  water 
outlet  for  the  trade  of  the  town  of  East  New  Market  and  a  surrounding 
country,  fertile  and  thickly  settled,  of  about  80  square  miles.  Before 
1877  not  more  than  4  or  5  feet  of  water,  perhaps  not  so  much,  could  be 
carried  up  to  the  town  wharf.  In  that  year  a  fund  was  raised  by  sub- 
scription, and  between  $4,000  and  $5,000  were  spent  in  dredging  to  a 
depth  of  7  or  8  feet  at  low- water.  Not  as  much  dredging  could  be  done 
as  seemed  required  by  the  trade  on  the  creeks,  and  the  channel  was  left 
still  quite  crooked  and  difficult  of  navigation. 

Under  the  order  of  Congress,  a  survey  of  this  creek  was  made  in  Sep- 
tember, 1879,  and  estimates  presented  for  channels  of  7  and  8  feet  depth 
at  mean  low- water,  and  of  widths,  respectively,  of  75  and  100  feet. 

The  first  appropriation  wa«  of  $3,000,  June  14, 1880,  of  which  nothing 
was  expended  up  to  June  30, 1880.    A  second  appropriation  of  $3,000 
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was  made  March  3, 1881.  The  result  of  the  expenditure  of  these  two 
appropriations,  which  was  completed  in  May,  1881,  was  the  excavation 
of  a  channel  7  feet  deep  at  mean  low-water  and  not  less  than  100  feet 
▼ide  at  any  point.  The  curvature  of  the  bends  was  also  made  much 
lessy  and  the  navigation  of  the  stream*  much  facilitated.  A  turning- 
basin  was  also  dredged  near  the  upper  wharf.  The  amount  expended 
during  the  year  ending  June  30, 1881,  has  been  $5,806.24. 

There  is  a  daily  line  of  steamers  connecting  this  locality  with  Balti- 
more. There  are  also  several  small  sailing-vessels  trading  to  Baltimore 
and  elsewhere.  Besides  the  regular  steamers,  others  enter  the  creek 
occasionally.  The  shipments  of  grain  are  considerable,  as  well  as  the 
letam  freights  from  Baltimore. 

During  the  fruit  season  the  business  is  very  heavy. 

July  1,  18c»,  amount  Bvailable $3,000  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 3, 000  00 

16,000  00 

Jnly  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,806  24 

Jnlyl,  1881,  amount  available 193  76 

(See  Appendix  G 10.) 

11.  Harbor  of  Cambridge.  Maryland. — The  town  of  Cambridge,  the 
county  seat  of  Dorchester  County,  is  situated  about  18  miles  from  the 
mouth  of  the  Choptank  River,  on  the  eastern  shore  of  the  Chesapeake, 
about  70  miles  from  the  city  of  Baltimore.  Communication  with  Balti- 
more is  maintained  by  two  lines  of  steamboats.  The  town  is  also  the 
terminus  of  the  Dorchester  and  Delaware  Railroad,  which  connects  it 
with  the  mUroad  system  of  Delaware  and  brings  it  into  direct  and 
speedy  communication  by  rail  with  the  principal  cities  of  the  Middle 
Atlantic  region. 

The  original  survey  by  the  Engineer  DepartmiBnt  was  made  in  Octo- 
ber, 1870,  which  showed"  the  harbor  and  the  entrance  to  it  from  the 
Choptank  River  to  be  very  shoal.  The  citizens  of  the  place  had  pre- 
viously endeavored  to  improve  the  harbor  themselves^  but  they  had  not 
money  euough,  and  what  they  did  amounted  to  little  in  the  way  of  per- 
manent improvement. 

The  plan  of  improvement  carried  out  by  the  Engineer  Department 
has  been  to  make  a  channel  from  the  deep  water  of  the  Choptank  to  the 
railroad  wharf  in  the  inner  harbor,  and  to  increase  the  dimensions  of 
that  harbor,  the  outer  channel  to  be  not  less  than  100  feet  wide,  and  the 
depth  of  all  the  dredging  lo  be  8  feet  at  mean  low-water.  The  plan  was 
completed  in  March,  1879.  The  amount  expended  up  to  June  30, 1880, 
was  $29,801.90. 

The  last  resurvey  of  the  harbor  and  its  approaches  was  made  in 
March,  1880,  when  their  condition  was  found  to  be  goo4.  The  balance 
of  former  appropriations,  $2,698.10,  is  held  in  reserve  for  expenditure 
when  a  necessity  therefor  may  arise. 

The  Choptank  is  a  line  river;  20  feet  water  can  easily  be  carried  for 
aome  distance  above  Cambridge.  The  town  has  considerable  advantages 
for  ship- building, 'and  has  engaged  to  some  extent  in  that  business. 

The  western  terminus  of  a  favorable  route  for  the  proposed  ship- 
canal  between  Chesapeake  and  Delaware  bays  is  on  Ferry  Creek,  a 
tributary  of  the  Choptank,  very  near  Cambridge. 

Some  of  the  leading  citizens  of  the  town  are  desirous  to  have  more 
^ilargement  of  the  harbor  and  its  approaches.  The  necessity  of  this 
can  only  be  judged  of  when  a  resurvey  is  made,  which  is  expected  to  be 
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undertaken  before  the  meeting:  of  Congress.    The  results  will  be  com- 
municated in  a  special  report  if  required. 

Jnly  1,  1880,  amouut  available $2,698  10 

Jnly  1,  1881,  amount  available 2,698  10 

(See  Appendix  G  11.) 

12.  Treadhaten  Creek,  Marylund, — This  stream  is  one  of  the  tributaries 
of  the  Chop  tank  Kiver.  Up  to  Easton  Point,  the  head  of  navigation, 
the  least  depth  was  by  nature  about  7  feet  at  mean  low-water  in  the 
channel.  This  was  for  a  short  space  near  Easton  Point.  Generally  there 
was  a  depth  of  8  to  8 J  feet  at  mean  low- water,  but  the  channel  was  quite 
intricate  and  narrow  in  some  places. 

In  the  first  report  on  this  creek  estimates  were  submitted  for  channels 
of  7  and  8  feet  in  depth  at  mean  low- water,  and  of  the  widths  of  100, 150^ 
and  200  feet  from  the  8  feet  water  near  the  mouth  to  Easton  Point.  The 
first  appropriation  was  made  June  14,  1880,  $3,000,  and  a  second  of  the 
same  amount.  With  them  a  channel  has  been  dredged,  nowhere  less 
than  150  feet  in  width,  and  of  a  depth  of  8  feet  at  mean  low-water,  up^ 
to  the  whjirves  at  Easton  Point,  which  is  the  landing  for  the  town  of 
Easton  and  really  a  pait  of  it. 

July  1,  1880,  amount  available |3,000  00 

Amouut  appropriated  bv  act  approved  Marcli  3,  1881 3, 000  00 

$6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 3.016  34 

July  1,  1881,  amount  available 2,983  66 

(See  Appendix  G  12.) 

13.  Water  pasftage  between  DeaVs  Island  aiid  Little  DeaVs  Island,  Mary- 
land,— These  islands  are  on  the  eastern  side  of  Ghesapeake  Bay,  quite 
near  the  mainland,  just  oflf  the  mouth  of  Manokin  liiver,  and  opposite 
the  inside  entrance  of  Holland's  Straits.  They  are  nearly  opposite,  but 
a  little  above,  the  mouth  of  the  Potomac  Kiver. 

The'* water  passage"  between  the  two  islands  is  usually  called  the 
Lower  Thoroughfare,  to  distinguish  it  from  the  up[>er  passage,  which 
separates  the  upper  island  from  the  mainland.  Many  persons  consider 
the  upper  passage  more  important  and  worthy  of  improvement  than  the 
lower.  Congress  directed  a  survey  of  the  lower  passage  in  June,  1880^ 
which  was  made  in  October,  1880." 

A  survey  of  the  upper  passage  was  directed  March  3,  1881,  and  will 
be  made  before  the  meeting  of  Congress  in  regular  session. 

The  passage  at  its  western  end  is  about  3,000  feet  wide.  At  the  nar- 
rowest point  it  is  about  000  feet  wide.  The  channel  itself  is  much  nar- 
rower. The  depth  at  one  part  of  it  is  for  some  distance  not  greater  than 
2J  feet.  The  thoroughfare  is  only  navigable  for  small  vessels,  which 
can  pass  through  it  upon  the  higher  stages  of  the  tide. 

It  was  estimated  that  to  drecige  a  channel  100  feet  wide  and  7  feet 
deep,  at  mean  low-water,  from  Tangier  Sound  along  by  the  wharves  of 
Daniel  and  of  Vetra  &  Son  (the  only  wharves  thereabout),  with  a 
turning- basin  at  the  upper  end,  would  cost  about  $10,000;  and  to  give 
the  channel  such  protection  as  to  make  it  probablv  permament  would 
cost  $20,000  more. 

The  first  appropriation  was  made  March  3,  1881,  $5,000.  A  contract 
has  been  entered  into  for  dredging  a  channel  with  a  deptli  of  0  feet  at 
mean  low- water  from  the  mouth  of  the  thoroughfare,  a  distance  of  about 
one-half  a  mile,  to  a  point  opposite  Daniel's  Wharf,  with  a  turning-basin 
at  the  ui>per  end  200  feet  square. 
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To  complete  the  dredging  as  projected  will  require  an  additional 
appropriation  of  $5,000.  The  fact  should  not  be  overlooked,  however, 
that  to  give  permanence  to  the  improvement  will  necessitate  the  imme- 
diate expenditure  of  $20,000  more. 

The  principal  occupation  of  the  people  interested  in  this  improvement 
is  taking  oysters,  which  is  cariied  on  by  quite  a  number  of  schooners, 
sloops,  and  canoes.  Along  the  west  coast  of  these  islands  no  harbors 
exist  other  than  the  two  thoroughfares  mentioned,  and  these  are  avail- 
able only  for  smaller  craft.  Larger  vessels,  such  as  schooners  and 
sloops,  having  no  protection  from  westward  storms,  are  frequently 
beached  and  sometimes  wrecked  by  sudden  gales. 

AmooDt  appropriated  by  act  approved  March  3, 1681 |5, 000  00 

July  1, 18r;l,  amount  available 5,000  OO 

AmouDt  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683 .    5, 000  00 

(See  Appendix  G  13.) 

14.  Broad  Creeks  Delawarej  from  its  mouth  to  Laurel. — The  head  wa- 
ters of  this  creek  are  near  the  Cypress  Swamp  in  Southern  Delaware. 
It  has  a  westerly  course  from  Laurel,  emptying  into  the  Nanticoke  about 
5  miles  above  the  forks  and  about  6  miles  below  Seaford,  Del.  The 
The  distance  from  Laurel,  the  head  of  tide- water,  to  the  mouth  of  the 
creek,  is  about  7  miles. 

From  the  mouth  of  the  creek  to  Portsville,  a  landing  about  4  miles 
below  Laurel,  there  are  not  less  than  10  feet  at  mean  low- water,  and  the 
rise  of  the  tide  is  about  3  feet.  This  depth  is  somewhat  more  than  can 
be  carried  up  the  Nanticoke  to  the  mouth  of  the  creek.  There  is  one 
point  on  the  Nanticoke  below  where  there  are  but  8J  or  9  feet  at  low- 
water.  There  is  but  one  other  landing  of  any  importiince  on  the  creek, 
Louisville,  which  is  about  a  mile  above  Portsville.  Louisville  is  the 
present  head  of  na\igation  for  v^essels  of  any  size;  it  is  a  small  town  of 
about  300  inhabitants;  its  principal  business  is  repairing  and  fitting 
oat  vessels  owned  on  and  trading  from  the  creek.  Portsville  is  a  small 
village  with  less  than  100  inhabitants. 

Broad  Creek  is  crossed  at  Laurel  by  the  railroad  bridge,  an  ordinary 
trestle  bridge  without  a  draw,  but  with  a  span  of  35  feet  for  the  passage 
of  lighters  and  sma'l  boats,  ha\iug  a  clear  height  of  18  feet  above  the 
water.  The  county  bridge,  1,600  feet  above  the  railroad,  is  also  a  trestle 
bridge  without  a  draw.  There  are  no  other  bridges  on  the  stream  be- 
low Laurel. 

From  Portsville  to  about  1  mile  above  Louisville  there  is  an  available 
depth  of  7  feet  at  mean  low- water,  the  channel  in  some  places  being  not 
over  50  feet  wide.  In  this  portion  the  width  of  the  creek  varies  from 
150  to  275  feet,  but  there  are  several  sharp  changes  of  direction  which 
are  unfavorable  for  free  navigation.  The  remainder  of  the  creek,  so 
far  up  as  Laurel,  is  very  shoal,  the  depth  decreasing  rapidly  to  3,  2,  1,, 
and  I  feet  and  eveu  less. 

It  was  estimated  by  the  officer  in  charge  of  the  work  $40,500  would 
be  required  for  dredging  alone,  to  make  a  channel  7  feet  deep  at  mean 
low-water  and  60  feet  wide,  and  this  should  be  increased  to  $60,000,  if 
eontraction  of  the  water-way  were  attempted  by  tv^ing  dams  and  training- 
walls.  The  sum  of  $5,000  having  been  appropriated  June  14,  1880,  it 
was  decided  to  excavate  a  channel  20  feet  wide  4  feet  deep  at  mean  low- 
water,  extending  from  the  railroad  bridge  at  Laurel  to  a  point  below 
Big  Mills,  a  distance  of  5,373  feet,  following  the  south  side  of  the  pro- 
posed deeper  channel.    The  work  was  advertised,  but  the  bids  received 
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were  too  high  and  were  rejected.  The  work  was  again  adrertised,  with 
the  same  result. 

A  new  appropriation  of  $10,000  was  granted  March  3,  1881.  More 
money  being  thus  available,  it  was  decided  to  attempt  to  excavate  a 
channel  32  feet  wide,  6  feet  deep  at  mean  low-water,  from  the  bridge 
at  Laurel,  following  the  south  side  of  the  proposed  channel  for  6,500  feet. 
This  work  has  been  placed  under  contract  and  will  be  prosecuted  as 
rapidly  as  possible. 

It  is  estimated  that  $10,000  can  be  expended  in  the  fiscal  year  ending 
June  30,  1883,  with  as  much  benefit  and  advantage  as, from  the  appro- 
priations already  made  by  Congress  for  this  creek.  Its  commercial  con- 
dition and  prospects  appear  from  the  printed  statements  in  the  Annual 
Eeport  of  1880,  pages  640,  641,  642,  and  643. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000, 00 

$15,000  00 

July  1,  1881,  amount  expended  during  fiscal  year  exclusive  of  outstand- 
ing liabilities  July  1, 1880 89  58 

July  1,  1881,  amount  available.... 14,910  42 

Amoniit  Testimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  00 

(See  Appendix  G  14.) 

15.  Wicomico  River ,  Maryland. — ^The  natural  channel  of  this  river, 
for  some  distance  below  the  town  of  Salisbury,  was  quite  crooked  and 
narrow,  and  at  the  shoalest  places  did  not  afford  more  than  a  few  inches 
of  water  at  low-tide.  Much  injury  had  also  been  done  by  the  saw-mills 
I)Ouring  their  dust  into  it.  A  considerable  portion  of  the  shoals  wa« 
found  to  be  composed  of  water-soaked  sawdust  mixed  with  mud  and 
sand.  It  should  be  stated  here  that  this  supply  of  sawdust  to  the  river 
has  for  several  years  been  entirely  cut  off. 

The  project  for  improving  this  river  was  adopted  in  1871,  and  had  in 
view  giving  a  depth  of  7  feet  at  mean  low-water  in  a  channel  about  70 
feet  wide  for  a  distance  of  about  2  miles  below  the  bridge  at  Salisbury. 
The  project  also  included  some  dikes  for  the  contraction  of  the  water- 
way and  as  a  place  behind  which  to  deposit  material  dredged  from  the 
channel. 

Up  to  June  30, 1880,  the  amount  expended  had  been  $33,000,  and  at 
that  date  a  channel  65  feet  wide  and  7  feet  deep  at  low- water  had  been 
carried  to  a  point  1,850  feet  from  the  bridge.  A  channel  of  less  width 
and  depth  had  been  carried  to  the  bridge,  a  draw  had  been  put  in  the 
bridge  by  the  community,  and  some  dredging  had  been  done  above  the 
bridge  by  property  owners. 

The  amount  expended  in  the  year  ending  June  30,  1881,  is  $4,965.21. 
The  channel,  65  feet  in  width,  has  now  been  finished  to  the  bridge,  and 
a  good  turning-basin  has  been  excavated  in  both  forks  near  the  town. 
A  new  steamboat  line  has  commenced  operations,  connecting  the  river 
in  this  way  with  Baltimore ;  an  advantage  not  possessed  by  that  com- 
munity before. 

Julyl,  1880,  amount  available $5,002  33 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

17,002  33 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 4,%5  21 

July  1, 1881,  amount  available 2,037  12 

(See  Appendix  G  15.) 
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16.  Pokomoke  River ^  Maryland, — ^This  is  a  river  of  the  eastern  shore 
of  Maryland,  its  month  being  nearly  opposite  the  month  of  the  Poto-  • 
mac  Kiver,  on  the  western  shore  of  Chesapeake  Bay.  The  portion  of 
the  river  needing  improvement  was  the  stretch  about  6  miles  below 
Snow  Hill,  in  Worcester  County.  The  natural  channel  was  originally 
about  7  feet  in  depth  at  mean  low-water,  which  was  increased  at  high- 
water  2^  feet  by  the  rise  of  the  tide,  but  the  channel  was  in  some  places 
very  narrow,  and  in  others  very  crooked,  in  some  both  narrow  and 
crooked,  besides  being  obstructed  by  a  number  of  cypress  stumps. 

The  project  of  improvement  adopted  consisted  chiefly  in  the  rectifica- 
tion of  the  channel  by  the  trimming  off  of  sharp  angles,  in  giving  in- 
creased width,  and  the  removal  of  stumps  where  in  the  way.  A  special  # 
feature  was  the  cut-off  through  the  point  opposite  Dighton,  by  which 
two  or  three  very  sharp  bends  were  gotten  rid  of.  The  depth  of  the 
channel  was  kept  at  7  feet  at  mean  low-water,  with  an  average  width 
of  about  100  feet. 

The  total  amount  expended  up  to  June  30, 1880,  in  completing  the 
plan  as  outlined  above  was  $12,365.71.  The  amount  expended  in  the  year 
ending  June  30, 1881^  has  been  $134.29.  The  work  stands  well  and  no 
appropriation  is  required  for  the  year  ending  June  30, 1883. 

July  1,  1880,  amount  available $134  2^ 

July  1,  1H81,  amouDt  expended  dnring  fiscal  year,  exclnsiye  of  outstanding 
UabiUtiee  July  1,185^ 134  29 

(See  Appendix  G  16.) 

•  17.  Onancock  Harbor,  Virginia. — ThetownofOnancock,  attheheadof 
the  creek  of  the  same  name,  is  in  Accomac  County,  on  the  eastern  shore 
of  Virginia,  nearly  opposite  the  mouths  of  the  Potomac  and  Kappahan- 
nock  rivers.  Before  the  improvement  by  the  United  States,  there  were 
only  about  4^  feet  on  the  bar  at  low- water,  and  about  6  feet  on  the  shoal - 
est  part  of  the  approaches  to  the  town.  The  channel  was  also  quite 
crooked. 

The  project  of  improvement  estimated  for  was  to  dredge  a  channel 
across  the  bar,  8  feet  deep  at  mean  low- water  and  300  feet  wide,  and  to 
make  the  channel  to  the  town  of  the  same  depth  and  100  feet  wide. 
This  could  not  be  entirely  carried  out  for  want  of  fuqds. 

The  amount  expended  up  to  June  30, 1880,  was  $1,060.86.  At  that 
date  the  channel  across  the  bar  had  been  made  100  feet  wide,  and  nothing^ 
had  been  done  to  the  stream  proper. 

The  amount  expended  in  the  year  ending  June  30, 1881,  was  $6,425.70. 
A  channel  was  carried  to  the  wharves  of  the  town  not  less  than  100  feet 
wide  and  7  feet  deep  at  mean  low-water,  and  a  turning-basin  was  made 
at  the  town  of  the  same  depth. 

July  1,  1880,  amount  available $6,869  9a 

Jaly  1,  1881,  amoant  expended  daring  fiscal  year,  excluaiye  of  outstanding 
liabilities  July  1,  1880 6,425  70 

July  1,  1881,  amount  available 444  23- 

(See  Appendix  G  17.) 

18.  James  River,  FtV^nia.— Previous  to  1870  the  first  4  miles  below 
Bichmond  were  shallow  except  in  short  reaches,  the  general  depth  be- 
ing 8J  feet  in  channel  at  low  tide.  The  reef  at  Kocketts  and  the  sand 
ahoal  known  as  Kichmond  Bar  had  but  7  feet.  Warwick  Bar,  6  miles 
below  the  city,  had  13  feet.  The  channel  below  Eichmond  was  tortuous 
and  obstructed  with  a  large  number  of  rocks,  mostly  bowlders,  besides 
the  ledges  at  Kocketts  and  Goode's.  Many  vessels,  sunk  during  the 
war  of  1861-'65,  especially  at  Drewry's  Blnflf,  were  very  serious  obstruc- 
tions.   The  Dutch  Gap  Cut-oflf,  which  now  saves  6^  miles  of  difficult 
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navigation,  was  not  open.  After  the  flood  of  1870  but  little  over  6^  feet 
could  be  carried  over  Richmond  Bar  at  low-tide. 

The  original  project  for  improvement  was  for  18  feet  at  high  tide,  with 
a  channel  width  of  180  feet  from  the  Richmond  Dock  to  below  Harrison's 
Bar.  The  mean  rise  and  fall  of  tide  is  about  3^  feet,  and  the  excavations 
in  rock  were  to  be  carried  to  15  feet  at  low- water.  In  removing  sand 
shoals,  where  the  operation  is  aided  by  wing-dams,  the  intention  has 
been  to  so  contract  that  the  scour  would  produce  a  channel  of  the  same 
depth.  The  only  intentional  change  in  plan  has  been  to  make  the 
channel  below  Warwick  Bar,  5  miles  below  Richmond,  200  feet  by  18 
at  low-tide  instead  of  high-tide. 

The  amount  expended  by  the  United  States  to  June  30, 1880,  was 
$441,642.46,  and  by  the  city  of  Richmond  $356,710.  At  that  date  there 
was  a  deptu  of  17  feet  at  high-water  up  to  Warwick  Bar,  and  of  16  feet 
from  Warwick  to  the  wharves  at  Rocketts. 

The  amount  expended  in  the  year  ending  June  30, 1881,  by  the  United 
States  has  been  $56,989.47,  and  by  the  city  of  Richmond  $26,301.  The 
results  of  the  year's  work  are  a  depth  in  channel  of  20  feet  at  high  tide 
irom  the  sea  to  City  Point,  of  19  feet  thence  to  Warwick  Bar,  and  of  17 
feet  thence  to  the  wharves  at  Rocketts.  There  has  been  also  an  im- 
provement in  the  width  and  direction  of  channel  at  several  places,  but 
the  channel  is  still  too  narrow  in  others,  as  for  instance  at  Rocketts. 

The  amount  needed  to  complete  the  original  scheme,  $130,000,  could 
be  profitably  expended  in  the  year  ending  June  30, 1883.  What  is  ap- 
propriated should  be  applied  to  widening  and  deepening  the  channel  in 
the  hard  material  near  Richmond^  in  completing  the  system  of  contrac- 
tion, as  now  designed ;  and  in  continuing  the  improvement  of  the  channel 
between  Varina  and  City  Point,  and  between  Warwick  and  Dutch  Gap. 

The  permanence  of  the  improvement  through  shoals  of  alluvium  can 
only  be  maintained  by  permanently  contracting  the  river  at  these  points. 
The  contraction  has  heretofore  been  made  for  the  most  part  with  timber 
structures,  which  are  not  permanent.  These  structures  are  being  re- 
vetted with  material  dredged  from  the  river,  much  of  which  is  suitable 
for  that  purpose  and  permanent,  but  a  larger  amount  than  is  likely  to 
come  from  the  river  under  the  present  scheme  will  be  required  to  per- 
manently protect  the  wing-dams  already  built.  The  increase  in  the 
estimate  for  permanent  improvement  on  the  present  plan  is  $85,000. 

It  should  be  observed  that  Congress  has  directed  an  examination  of 
the  river  to  be  made,  with  a  view  to  ascertaining  the  practicability  and 
cost  of  deepening  the  channel  to  25  feet  at  high-water.  If  a  further 
deepening  is  undertaken,  the  lines  of  contraction  should  be  brought 
nearer  together,  and  the  permanent  work  on  any  training- walls  parallel 
to  the  current  built  under  the  present  plan  would  be  in  great  measure 
lost.  It  is  also  likely  that  the  repairs  to  timbef  dikes  from  time  to  time 
may  be  less  than  the  interest  on  the  cost  of  permanent  work. 

July  1,  1880,  amount  available $88,457  54 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$148,457  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 56,269  92 

July  1, 1881,  outstanding  liabilities 719  55 

56,989  47 

July  1, 1881,  amount  available 91,468  07 

.  Amount  (estimated)  required  for  completion  of  existing  project 130, 000  00 

/kmount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883    130, 000  00 

(See  Appendix  O  18.) 
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19.  App<nnattox  River,  Virginia, — Mr.  H.  D.  Bird,  loug  the  local  as- 
fiistaiit  engioeer  for  the  improvement,  stated  in  one  of  his  reports 
that  at  the  close  of  the  war  there  was  on  this  river  "  only  a  (4-feet 
navigation,"  meaning  thereby  3J  feet  at  low-water,  and  6J  at  high. 

The  scheme  of  improvement  has  been  to  give  a  depth  of  9  feet  at  low- 
water,  with  as  great  a  width  as  the  river  would  bear  with  that  depth . 
This  was  adopted  in  1870. 

The  channel  from  Petersburg  to  the  deep  water  below  is  naturally 
divided  into  three  parts.  In  that  division  called  the  South  Channel, 
which  is  a  natural  channel,  nothing  has  as  yet  been  done  but  to  dredge. 

A  channel  was  cut  previous  to  1873,  with  a  width  of  60  feet  at  bottom ; 
this  has  continued  to  stand  remarkably  well,  though  there  is  some  deposi- 
tion in  it.  The  next  division  above  the  South  Channel,  called  the  Pud- 
dledock  Channel,  is  altogether  an  artificial  cut  through  a  swamp.  In 
1876  this  cut  had  been  made  100  feet  wide,  with  embankments  on  the 
sides  planted  with  willows.  At  the  head  or  this  cut  the  river  was  turned 
entirely  from  the  original  channel,  and  passed  through  the  new  cut. 
The  division  above  to  the  city  of  Petersburg  is  called  the  Petersburg 
Channel,  and  has  been  improved  by  the  use  of  wing-dams,  and  training- 
walls,  tbe  channel  to  be  about  100  feet  in  width.  The  system  is  yet 
incomplete. 

The  amount  expended  on  the  Appomattox  up  to  June  30, 1880,  was 
^282,305.26,  with  the  results  stated  above.  Eight  and  one-half  feet  at 
low-water,  or  11^  feet  at  high-water,  can  be  now  taken  to  the  wharves  of 
the  town.  The  depth  may  be  easily  maintained  when  the  remainder  of 
the  works  projected  are  completed. 

The  amount  expended  during  the  year  ending  June  30, 1881,  has  been 
#19,893.14.  The  system  of  wing-dams  and  training-walls  is  not  yet 
completed  for  want  of  money,  but  it  has  acted  well;  and  with  some 
assistance  from  the  dredge-boat,  the  river  has  generally  been  in  better 
navigable  condition  than  it  was  ever  known  to  be  before.  With  suffi- 
cient appropriations  to  finish  the  system  and  make  it  permanent,  there 
is  little  doubt  of  complete  success. 

The  last  appropriation  was  made  applicable  to  the  harbor  at  Peters- 
burg, and  it  becomes  a  difficult  question  to  decide  what  the  United  States 
should  do  in  that  harbor  (which  is  very  contracted,  but  still  apparently 
large  enough  for  the  existing  requirements  of  its  commerce),  unless  the 
money  of  the  General  (Government  be  expended  in  dredging  at  the 
wharves  of  private  parties  or  curi)oratious.  A  scheme  of  partial  diver- 
sion of  the  river  into  another  channel  has  been  urged  by  some,  origi- 
nating with  the  late  Mr.  Bird.  It  is  worthy  of  examination,  but  some 
surveys  are  needed  to  decide  as  to  its  practicability  and  propriety.  A 
survey  of  the  harboi:  of  Petersburg  has  also  become  necessary,  in  view 
of  the  phraseology'  of  the  last  appropriation.  When  these  surveys  are 
completed,  and  a  revised  estimate  made,  a  special  report  will  be  sub- 
mitted. 

July  1,  1880,  amount  available .« $20,194  74 

Amoant  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40,194  74 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiea  July  1,1880 19,893  14 

July  ly  1681,  amount  available 20,301  60 

(See  Appendix  G  19.) 

20;  Shenandoah  River,  We9t  Virginia. — This  river,  rising  not  far  from 
Staunton,  in  Virginia,  passes  through  a  beautiful  and  fertile  valley  and 
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empties  into  the  Potomac  at  Harper's  Ferry.  It  flows  alternately  through 
pools  of  comparatively  slack  water,  and  over  ledges  and  shoals,  forming 
rapids  and  falls.  As  is  nsual  with  such  streams,  the  pools  are  shorter 
and  the  ledges  more  numerous  on  the  upper  reaches  than  the  lower;  on 
the  upper  40  miles  the  pools  rarely,  if  ever,  exceed  a  mile  in  length, 
with  from  2  to  4  feet  depth  of  water,  while  on  the  remainder  of  the 
stream  (to  the  head  of  Little's  Falls)  they  frequently  attain  a  length  of 
3  or  4  miles,  with  depths  of  4  to  7  feet  of  water.  The  river  below  Little's 
Falls  is  almost  a  continuous  succession  of  ledges. 

For  many  years  before  the  late  war  a  system,  of  down-stream  naviga- 
tion for  flat-boats  was  maintained,  the  work  above  Little's  Falls  consist- 
ing of  low  wing-dams  and  sluices,  and  below  that  point  of  a  system  of 
locks  and  canal  combined  with  sluices  and  oi)en  river  navigation.  All 
traces  of  the  works  above  Little's  Falls  have  disappeared,  and  those 
below  are  in  a  very  dilapidated  condition  since  the  freshets  of  1870  and 
1877.  What  has  been  generally  desired  by  the  people  interested  ha» 
been  the  restoration  of  the  navigation  as  it  existed  before  the  war. 

Two  appropriations  have  been  made  for  the  part  of  the  river  in  West 
Virginia,  one  of  $15,000,  June  14,  1880,  and  one  of  $2,500,  March  3^ 
1881.  The  last  had  a  proviso  that  neither  should  be  expended  "until 
any  corporate  rights  or  franchises  that  may  exist  on  said  river  shall 
have  been  relinquished  to  the  United  States  to  the  satisfaction  of  the 
Secretary  of  War."    This  relinquishment  has  not  been  made. 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

$17,500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 187  80 

July  1,  1881,  amount  available 17,312*20 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     7, 500  00 

(See  Appendix  G  20.) 

21.  New  River  J  from  the  mouth  of  Wilsouj  in  Orayaon  County  ^  Virginia^ 
to  mouth  of  Oreenhrier  River,  in  West  Virginia, — From  the  mouth  of  Wil- 
son, in  Grayson  County,  Virginia,  to  steamboat  landing  at  Hinton,  Sum- 
mers County,  West  Virginia,  IJ  miles  below  the  mouth  of  Greenbrier 
Eiver,  is  191 J  miles.  The  appropriations  have  been  made  in  such  a  man- 
ner as  to  divide  this  portion  of  the  river  into  three  sections  a«  follows: 

IfUes. 

Upper  or  Lead  Mines 62 

Middle  or  New  River  Bridge 43 

Lower  or  Greenbrier 86f 

Throughout  this  distance,  the  navigable  channel  originally  consisted 
of  natural  chutes,  through  the  ledges  and  shoals,  of  varying  widths, 
rarely  over  1  foot  in  depth,  in  some  places  so  tortuous  as  to  render  navi- 
gation extremely  difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
channels  was  to  widen,  them  to  30  or  50  feet,  as  might  be  required,  and 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
keel-boat  navigation,  the  improvement,  however,  to  be  made  in  such  a 
manner  as  to  aid  the  work,  should  a  greater  depth  and  width  be  required 
in  the  future. 

A  small  steamboat,  draught  12  inches,  when  light,  having  been  built 
at  Hinton,  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
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Del  in  that  section,  50  feet  wide  at  all  points,  and  in  many  from  75  feet 
to  UN)  feet,  the  depth  of  2  feet  being  retained. 

Jaoe  30, 1880,  there  was  a  channel,  50  feet  wide  and  2  feet  deep,  from 
Hinton  Landing  to  Hubbard's  Bipple,  a  distance  by  river  of  12^  miles, 
giving  an  outlet  to  the  products  of  Mercer  County,  West  Virginia. 

At  the  close  of  the  season's  work  for  1880,  there  was  a  channel,  of  tbe 
ame  width  and  depth,  from  Hinton  Landing  to  McDaniel's  or  Harvey's 
Fulh,  a  distance  of  17f  miles,  giving  an  outlet  to  the  farmers  and  gra- 
ners  of  Crump's  Bottom  and  the  Indian  Creek  country.  And,  in  addi- 
tioQ  to  the  above,  12  miles  of  improvement  from  New  River  Bridge  to 
Peak*s  Creek,  with  a  channel  30  feet  wide  and  2  feet  deep,  giving  outlet 
&r  timber  and  farm  products,  but  not  available  for  iron  or  other  ores, 
until  Radford  Furnace  can  be  reached. 

Tbe  appropriation  for  the  fiscal  year  ending  June  30, 1882,  will  carry 
the  improvement  on  the  Greenbrier  division  through  Wiley's  Falls,  26 
miles  above  Hinton,  passing  the  mouth  of  Lick  Creek,  20  miles  above 
Hinton,  thus  opening  up  the  trade  from  Tazewell  and  other  rich  counties 
adjoining. 

The  appropriation  for  the  fiscal  year  ending  June  30, 1882,  will  carry 
the  improvement  on  the  New  River  Bridge  division  to  Carter's  Ferry, 
33  miles  above  the  bridge,  and  give  an  outlet  to  the  iron  from  Badford 
Fnroaee,  18  miles  above  the  bridge,  to  the  ores  from  an  iron  mine  8  miles 
beyond,  to  Graham's  new  furnace  and  iron- works,  the  former  31  miles, 
and  latter  33  miles  above  the  bridge,  as  well  as  to  two  zinc  mines  in  the 
same  section. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1881,  will  carry 
the  improvement  on  the  Lead  Mines  division  to  the  "  Gulf,"  8  miles  above 
the  mines,  giving  outlet  to  charcoal  and  timber. 

Xo  appropriation  for  the  fiscal  year  ending  June  30, 1882. 

With  a  channel,  as  now  proposed,  20  feet  wide  and  2  feet  deep,  the 
estimate  of  $181,000  would  be  suflScient  to  complete  it,  but  as  that  por- 
tion from  Hinton  to  New  River  Bridge  has  to  be  made  50  feet  wide,  at 
a  t-ost  of  about  $2,000  per  mile,  the  above  amount  should  be  increased 
to  |'J75,000,  and  if  it  becomes  absolutely  necessary  to  use  locks  and 
dams  for  the  improvement  of  some  of  the  falls,  this  estimate  will  have 
to  be  farther  increased  by  the  amount  of  their  cost. 

On  the  lower  division  there  are  8  keel-boats,  6  tons  each,  18  inches 
draught,  loaded ;  one  small  stem-wlieel  steamboat,  30  tons,  18  inches 
dnaght,  loaded,  and  another  being  built. 

On  the  middle  division  two  keel-boats,  of  the  same  tonnage  and 
draught  as  above,  are  in  use^  carrying  ores,  and  six  more  building. 

Ou  the  upper  division  only  canoes  are  in  use.  Many  rafts  on  each  of 
these  divisions,  but  their  number  was  not  ascertained. 

July  1,1890,  amount  available |24,083  26 

inonnt  appropriated  by  act  approved  March  3, 1881 24, 000  00 

.  148,083  26 

Juij  I,  I'^l,  amooDt  expended  during  fiscal  year,  exclusive  of  outstanding 
lubiiitiesJuly  1,1880 16,179  09 

J0I7IJ88I,  amount  available 31,904  1^ 

Anonnt  (estimated)  required  for  completion  of  existing  project 181, 000  00 

Aacwnt  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 

(See  Appendix  G  21.) 

22.  Great  Kanatohn  River,  West  Virginia. — ^This  river  flows  through 
»  fertile  and  picturesque  region,  filled  also  with  mineral  wealth,  espe- 
10  s 
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cially  coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools, 
some  of  considerable  length  and  depth,  separated  by  shoals  of  gravel 
and  coarse  sand,  which  were  the  principal  obstructions  to  navigation  in 
low-water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water,  lu  some  of  the  pools  were  found  shallow  places  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rock  in  the  channel. 
The  navigation  above  Charleston  was  more  obstructed  than  below. 
Above,  it  was  almost  suspended  in  summer.  The  coal  and  salt  were 
generally  sent  out  on  rises,  which  enabled  the  boats  to  pass  safely  over 
the  obstructions,  which  otherwise  would  stop  their  ipovements  entirely. 
The  use  of  the  river  for  the  movement  of  these  valuable  products  was 
therefore  unsatisfactory  and  intermittent.  By  the  agency  and  su|>erin- 
tendence  of  a  board  acting  under  the  authority  of  the  State,  first  of  Vir- 
ginia and  then  of  West  Virginia,  considerable  improvement  in  the  river 
was  from  time  to  time  effected,  tolls  being  charged  on  the  commerce  for 
payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  River, 
to  be  accomplished  by  large  locks  and  dams.  Those  already  built  have 
been  350  by  50  feet.  The  peculiarity  of  most  of  the  dams  is  that  they 
can  be  lowered  when  the  stage  of  water  in'the  river  will  suffice  over  the 
shoals.  This  gives  them  the  name  of  "movable  dams,"  and  enables  an 
open  river  to  be  had  when  the  water  is  high  enough.  The  dams  above 
Paint  Creek,  including  that  one  which  is  No.  3  in  the  series,  reckoning 
down  stream,  are  fixed,  as  the  declivity  of  the  river  is  too  great  to  per- 
mit the  advantageous  use  of  the  movable  system  in  that  section. 

The  amount  expended  on  the  project  outlined  above  was  $868,680.32 
up  to  June  30,  1880.  Locks  and  dams  4  and  5  (movable),  respectively 
9i  and  15J  miles  above  Charleston  ferry,  were  finished  and  working  in 
an  entirely  satisfactory  manner.  They  are  the  first  of  their  kind  in  the 
United  States,  or  in  America  it  is  believed.  At  lock  3  at  Paint  Creek, 
21J  miles  above  Charleston,  two-thirds  of  the  masonry  was  in  place. 

The  expenditure  during  the  year  ending  June  30,  1881,  has  been 
$152,701.44.  Lock  3  has  been  essentially  finished  and  the  dam  was  well 
forward.  It  is  expected  to  complet-e  both  lock  and  dam  before  the  end  of 
1881.  Lock  6,  4  miles  below  Charleston  ferry,  is  under  contract  and  be- 
gun. The  engagement  of  the  contractors  requires  completion  in  1882.  It 
is  proposed  to  continue  operations  as  rapidly  as  the  available  ftinds  and 
the  varying  and  uncertain  state  of  the  river  will  allow,  to  the  comple- 
tion of  lock  and  dam  No.  3,  to  operating  locks  and  dams  4  and  5,  to 
continuing  operations  at  No.  6,  and  the  acquisition  of  site  No.  2,  and 
beginning  the  lock  there. 

Experience  has  now  shown  that  the  estimated  cost  of  each  site,  with  its 
lock,  dam,  and  appurtenances,  was  correctly  placed  at  $350,000.  As,  in 
order  to  proper  progress,  at  least  one  new  site  should  be  occupied  each 
year,  this  sum  of  $350,000  is  the  least  that  should  be  appropriated  in  each 
year  for  such  progress.  It  is  plain,  however,  that  as  the  whole  system 
could  be  completed  in  the  same  time  as  any  one  of  the  similar  i)arts,  by 
far  the  most  advantageous  course  looking  to  the  utilization  of  the  whole 
improvement,  whose  benefits  cannot  be  fully  realized  until  it  covers  the 
whole  river,  would  be  to  make  available  the  whole  remainder  of  the 
estimate  for  completion  $2,250,000.  The  whole  work  could  then  be  fin- 
ished, probably  in  two,  certainly  in  three  years. 

If  It  were  certainly  known  to  the  engineer  in  charge  that  $750,000 
could  be  available  for  each  of  the  next  three  years,  the  case  would  be 
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the  same  as  if  the  whole  sum  of  $2,250,000  were  appropriated  at  one 
time.  While  attention  is  earnestly  called  to  this  statement,  request  is 
only  made  (in  the  formal  estimate)  for  the  minimum  sum  mentioned. 

Tlie  original  estimate  for  the  work  did  not  include  the  care  and  opera- 
tion of  the  locks  and  dams  as  completed.  It  was  supposed  these  expenses 
would  be  covered  in  the  usual  way,  by  the  collection  of  tolls  on  the 
freight  passing  through  and  using  the  improved  channels.  In  accord- 
ance with  this  idea  a  project  for  such  maintenance  was  prepared  for  the 
eonsideration  of  Congress.  This  was  printed  in  the  last  annual  report 
(see  page  684).  Congress  did  not  adopt  this  view,  but  directed  the  cost 
of  maintenance  to  be  paid  Irom  the  regular  appropriation.  The  expense 
of  the  work  to  the  United  States  is  thus  increased. 

Jaly  1,  1880,  amount  available 8273,319  68 

Amoaut  appropriated  by  act  approved  March  3,  1881 200,000  00 

♦  1473,319  68 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 152,701  44 

July  1,  1881,  amount  available 320,618  24 

Amount  (estimated)  required  for  completion  of  existing  project 2, 250, 000  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  endiug  June  30, 

18?^3 350,000  00 

(See  Appendix  G  32.) 

23.  Elk  River ^  West  Virginia, — ^The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortuous,  as  is  shown  by  the  fact 
that  the  distance  from  its  mouth  to  Braxton  Court-House  is  54  miles  in 
a  straight  line,  but  100  miles  by  the  windings  of  the  stream.  The  aver- 
age low-water  width  is  about  200  feet,  with  narrows  at  the  rapids  of 
about  150  feet  in  width,  and  occasional  portions  of  about  300  feet  in 
width.  The  pools  vary  in  depth  from  3  to  10  feet  and  are  separated  by 
rapids  over  shoals  of  cobble-stones  and  gravel  on  which  there  has  been, 
at  low  seasons,  a  depth  of  but  a  few  inches  of  water.  The  average  fall, 
per  mile,  in  the  river  from  Braxton  Court-House  down  is  about  2^  feet, 
but  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section,  and  less  (about  2  feet)  in  the  upper  and  lower 
sections.  Freshets  of  small  height  are  of  frequent  occurrence,  but  rap- 
idly pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12  feet.  An 
extraordiuary  rise  is  sometimes  had  of  25  or  30  feet,  but  the  duration  is 
not  great.    The  navigation  of  the  river  is  mainly  by  batteaux. 

The  project  of  improvement  estimated  for,  was  for  the  contipued  use 
of  these  boats,  bettering  the  water-way  for  them  by  cutting  sluices 
through  shoals  from  10  to  12  feet  ^ide,  at  low-water;  and  by  removing 
rocks,  snags,  overhanging  trees,  &c.  The  cost  of  this  improvement  was 
^timated  to  be  $100,000.  An  estimate  was  also  made  for  slack  water- 
ing the  river  at  a  cost  of  $1,000,000.  This  may  have  seemed  absurd  to 
some,  but  in  Europe  a  river  as  valuable  as  the  Elk  would  long  ago  have 
been  so  improved,  and,  doubtless,  the  day  will  come  when  it  will  be  so 
in  this  country. 

The  amount  expended  up  to  June  30,  1880,  was  $3,702.22.  The  im- 
provement effected  was  described  in  detail  in  the  annual  report  for  1880 
(see  pages  692, 693,  and  694).  The  operations  were  in  conformity  to  the 
approved  project  and  were  applied  to  forty-two  obstructions  between 
Braxton  Court-House  and  the  Big  Sandy.  There  were  removed  by 
blasting  3,100  cubic  yards  of  rocks;  674  snags,  trees  and  logs  were  cut 
away  ^  about  2,000  cubic  yards  of  loose  rock  were  cleared  out  of  the 
channels  and  laid  in  training- walls. 
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The  amount  expended  in  the  year  ending?  June  »'iO,  1881,  was  $3,190.80. 
Nineteen  baj^s  were  improved.  There  were  broken  up  and  removed  3,850 
cubic  yards  of  rock  from  places  where  it  was  an  obstruction,  and  put  in 
others  where  it  was  either  not  hurtful  or  where  it  was  beneficial  by  giv- 
ing better  direction  to  the  current.  For  75  miles  above  the  mouth  of 
the  river,  boats  and  rafts  can  be  run  out  on  rises  from  12  to  18  inches 
less  in  height  than  formerly. 

The  season  of  work  is  that  of  low- water  and  is  necessarily  short.  The 
expenditure  of  each  year  is  therefore  small  on  the  present  scale  of  op- 
erations. 

The  amount  that  can  be  profitably  expended  in  the  year  ending  June 
30,  1883,  is  $3,500,  which  would  be  applied  in  continuation  of  the  plan 
of  improvement  previously  indicated. 

July  1, 1»80,  amouut  available ^,297  78 

Amount  appropriated  by  act  approved  March  3, 1881. . . .» 5, 000  00 

$11,297  78 

July  1, 1881,  amount  expended  during  fiscal  >ear,  exclosivo  of  outstanding 
liabilities  July  1,1880. 3,190  80 

July  1, 1881,  amount  available 8,106  98 

Amount  (estimated^  rcqnire<l  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      3,  .500  00 

(See  Appendix  G  23.) 

24.  Cape  Fear  River^  North  Carolina, — ^The  original  condition  of  the 
entrance  to  Cape  Fear  River  before  the  opening  of  the  New  Inlet  in 
1701,  according  to  the  rather  uncertain  information  obtained  from  old 
niai)8,  was  that  of  a  good  channel  over  the  bar  and  shoals  of  14  feet 
depth  at  low- water  in  the  Bald  Head  Channel,  in  about  the  same  posi- 
tion as  that  of  the  i)resent  channel.  The  position  and  depths  of  the 
Smithville  Harbor  were  about  as  they  have  ever  since  remained.  The 
depth  at  the  Horse  Shoe  Shoals  appears  to  have  been  about  12  feet. 
The  earliest  information  as  to  the  upper  river,  from  Campbell's  Island 
to  Wilmington,  is  that  there  were  shoals  in  several  places  where  tliere 
was  not  more  7^  feet  dei)th  at  low-water. 

Afti^r  the  opening  of  the  New  Inlet  there  was  a  gradual  deterioration 
at  the  Bald  Head  Channel,  and  variable  conditions  in  the  Rip  Channel 
and  bar  and  in  the  New  Inlet  Bar.  There  are  no  certain  records  before 
1839,  when  the  survey  of  Lieutenant  Glynn  shows  9  feet  at  the  Bald 
Heatl  Channel,  9  feet  at  the  Western  or  Kip  Channel,  and  10  feet  at  the 
New  Inlet. 

The  Coast  Survey  chart  of  1851  shows  the  low-water  depth  at  Bald 
Head  Channel  8  feet ;  the  Western  Channel,  7  feet ;  and  New  Inlet  Bar, 
8  feet.  The  Coast  Survey  chart  of  1866  does  not  show  much  change, 
the  available  depths  appearing  to  be  about  the  same.  A  careful  survey 
made  by  Mr.  Vinal,  of  the  Coast  Survey,  in  1872,  shows  9  feet  at  low- 
water  at  the  Bald  Head  Channel,  and  the  same  depth  at  the  Rip,  and 
10  feet  at  the  New  Inlet  Bar.  No  changes  appear  to  have  occurred  in 
the  upper  river  till  improvements  were  made. 

The  improvement  of  the  river  below  Wihniugton  was  begun  by  the 
State  of  North  Carolina,  and  continued  from  1823  to  1828.  In  1829  it 
was  taken  in  hand  by  the  United  States,  and  from  1829  to  1838,  inclu- 
sive, Congress  made  annual  appropriations  amounting  to  $202,539,  which 
were  expended  in  improving  the  river  from  Wilmington  to  Cami)bell'8 
Island,  about  9  miles  below.  The  operations  consisted  mostly  of  pile 
and  plank  jetties  made  to  concentrate  the  currents.  Some  dredging 
was  also  done.    The  plans  initiated  by  the  State  were  continued  by  the 
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United  States.  An  available  increase  of  about  2  feet  in  depth  was  ob- 
tained, so  that  9  to  9J  feet  could  be  carried  at  low- water. 

Projects  for  improvement  were  revived  in  1852  when  Congress  appro- 
priatal  §20,000,  and  $140,000  was  appropriated  in  1854.  These  appro- 
priations were*  expended  for  the  improvement  at  the  entrance  by  jetties 
at  Bald  Ilead  Point,  and  by  closing  the  breaches  between  Smithes  and 
Zeke's  islands.  When  the  latter  works  were  nearly  comi)leted,  and  the 
appropriation  exhausted,  a  great  storm  in  September,  1857,  destroyed 
to  a  considerable  extent  the  works  at  Zeke's  Island,  leaving  the  stone 
foundations  only.  Nothing  further  was  done  towards  improvement  till 
1870,  when  the  work  began  again. 

The  project  adopted  in  1870  was  the  closure  of  the  breaches  between 
Smith's  and  Zeke's  islands,  with  the  ultimate  closure  of  the  New  Inlet 
in  \iew.  In  1873  and  1874  the  additional  work  projected  was  the  dredg- 
ing  of  the  new  channel  behind  the  Horse  Shoe  Shoals  near  Snow's 
Marsh,  and  dredging  the  Bald  Head  Channel  (which  had  already  begun 
to  improve),  andvalso  dredging  and  removing  obstacles  in  the  river  be- 
tween Campbell's  Island  and  Wilmington,  so  as  to  obtain  12  feet  depth 
at  mean  low-water.  In  1875  the  work  of  closing  the  New  Inlet  was 
begun  in  earnest. 

The  amount  expended  on  these  projects  from  1870  to  the  close  of  the 
fiscal  year  ending  June  30,  1880,  was  $1,042,390.55. 

July  1, 1880,  there  was  a  channel  of  13  feet  depth  at  mean  low- water 
across  the  bar  and  shoals  of  the  Bald  Head  Channel.  • 

The  least  depths  on  the  Horse  Shoe  Shoals  were  11  feet,  and  thence 
to  Wilmington  thtf  least  depth  was  12  feet.  At  present  the  depth  has 
been  increased  to  14  feet  on  the  Bald  Head  Channel,  and  no  diminution 
has  occurred  elsewhere.  The  available  width  at  Bald  Head  has  also 
increased.  Vessels  drawing  14J  feet  of  water  can  at  ordinary  spring 
tides  be  carried  from  Wilmington  to  Smithville,  and  18  feet  draught 
from  thence  to  the  sea. 

Tlie  early  completion  of  the  channel  of  16  feet  depth  at  low-water  is 
highly  necessary  for  the  interests  of  commerce  and  navigation.  It  can 
be  more  economically  done  if  done  quickly.  It  can  be  fully  completed 
by  the  close  of  the  IJscal  year  ending  June  30, 1883,  if  the  funds  are 
available. 

Tlie  amount  expended  in  the  fiscal  year  ending  June  30,  1881,  is 
189,559.13,  with  the  results  indicated  above.  An  appropriation  of 
1140,000  was  made  by  Congress,  March  3, 1881,  which  it  is  proposed  to 
expend  mainly  in  dredging  tlie  Snow's  Marsh  Channel  through  from 
deep  water  above  Price's  Creek  to  16  feet  in  depth  above  Rives's  Point. 

It  is  estimated  that  to  complete  the  16  foot  channel  to  Wilmington, 
continue  operations  of  suction  dredge,  and  to  provide  for  contingencies 
will  cost  $410,000  in  addition  to  the  amount  now  available.  It  is  very 
desirable  that  the  whole  sum  be  given  at  once,  in  order  that  the  full 
advantages  of  the  improvement  may  be  realized  as  soon  as  i>0S8ible. 

Jnly  1,  ISHO,  amount  available $95,109  45 

Anionnt  appropriated  by  act  appro  veil  March  3,  1831 140,000  00 

$235, 109  45 

Jnly  1, 18i*l,  arnonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 89,559  13 

Jolyl,  18^1,  amount  available 145,550  32. 

momit  (estiraatMl)  required 
mount  that  cau  be  profitably 

(See  Appendix  G  24.) 
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To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 

1880,  Lieutenant-Colonel  Craighill  was  charged  with  and  has  completed 
examinations  and  surveys  as  stated  below: 

1.  The  bars  at  the  entrance  of  Annapolis  Harbor^  with  a  view  to  ascertain 
the  character  of  jetties  necessary  to  render  the  proposed  improvement  perma- 
nent   (See  Appendix  G  8.) 

2.  Chester  River ^  between  Kirbtfs  Landing  and  Spnfs  Landing^  Maryland. 
(See  Appendix  G  4.) 

3.  ^yat€r  passage  between  DeaVs  Island  and  Little  JDeaVs  Island^  Mary- 
land.   (See  Appendix  G  13.) 

Reports  of  the  results  of  the  above  were  transmitted  to  Congress  and 
printed  as  Senate  Executive  Document  No.  40,  Forty-sixth  Congress, 
thinl  session. 

In  response  to  a  Senate  resolution  of  December  13, 1880,  Lieutenant- 
Colonel  Craighill  made  an  estimate  of  the  cost  of  deepening  the  entrance 
to  Saint  Jero^n^s  River ^  in  Maryland,  so  a^  to  make  it  an  available  harbor. 
This  report,  dated  December  16, 1880,  was  transmitted  to  Congress  and 
printed  as  Senate  Executive  Document  No.  37,  Forty-sixth  Congress, 
third  session.    (See  Appendix  G  25.) 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  March  3, 

1881,  Lieutenant-Colonel  Craighill  has  been  charged  with  and  is  now 
engaged  upon  the  following,  which  will  be  duly  submitted  when  received: 

1.  The  channel  of  Broad  Creek  on  the  west  side  of  Kent  Island,  Mary- 
land. 

2.  Corsica  Creek,  Maryland. 

3.  Uiri)er  thoroughfare  leadpig  into  Tangier  Sound,  DeaVs  Island,  and 
Rock  Creek,  Maryland 

4.  For  a  further  survey  of  James  River  for  the  purpose  of  ascertaining 
the  practicability  and  cost  of  procuring  a  c1mnnelof2bfeet  at  full  tide  from 
Richmond  to  the  mouth  of  the  river. 

5.  Skipton  Creek,  Maryland* 

6.  Bush  River,  Maryland,  from  Harford  Furnace  to  Chesapeake  Bay. 
To  comply  with  one  of  the  provisions  of  the  sundry  civil  bill  of  March 

3, 1881,  Lieutenant-Colonel  Craighill  was  placed  in  charge  of  and  is  now 
engaged  upon  the  surveys  across  the  peninsula  of  Maryland  and  Delaware 
for  the  purpose  of  establishing  a  connection  by  canal  between  the  waters  of 
the  Chesapeake  and  Delaware  Bays. 

The  results  of  this  survey  will  be  duly  submitted  when  received. 

EVIPUOVEMENT  OF  THE  HAEBORS  AT  WASHINGTON  AND  GEORGETOWN, 
DISTRICT  OF  COLUMBIA;  AND  AT  BRETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VERNON,  VIRGINIA; 
OF  RAPPAHANNOCK  RIVER  ;  OF  TRIBUTARIES  OF  THE  LOWER  POTO- 
MAC, AND  OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Civil  Engineer. 

1.  Harbors  at  Washington  and  Georgetown,  District  of  Columbia. — 
The  operations  connected  with  the  improvement  of  these  harbors,  since 
its  inception  in  1871,  have  been  directed  to  securing  and  maintaining  a 
navigable  channel  from  near  Giesborough  Point  to  Easby's  Point,  200  feet 
wide  and  IG  feet  deep  at  low-water;  to  the  removal  of  rocks  in  George- 
town Harbor,  and,  within  the  past  two  years,  to  securing  a  channel 
along  the  Washington  wharves. 

The  excavation  of  the  last-named  channel  was  made  in  accordance 
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with  the  re<|nirements  of  the  act  of  March  3, 1879,  that  the  appropria- 
tion should  be  "  so  expended  as  to  produce  the  greatest  immediate 
benefit  to  navigation  and  commerce." 

The  amount  exi>ended  to  June  30, 1881,  is.  $171,140.80,  and  has  resulted 
in  securing — 

1.  A  channel  through  the  bar,  above  the  Long  Bridge,  200  feet  wide 
and  15  feet  deep;  completed  in  December,  1871. 

2.  A  redredging  of  the  same  channel  (which  in  three  years  had  filled 
in  to  a  depth  of  10  feet)  200  feet  wide  and  15  to  16  feet  deep:  completed 
in  April,  1875. 

3.  A  channel  through  the  bar  near  Giesborough  Point,  200  feet  wide 
and  15  to  16  feet  deep ;  completed  in  June,  1875. 

4.  A  second  redredging  of  the  channel  through  the  bar  above  the 
Long  Bridge  (which  had  again  filled  in  to  a  depth  of  about  10  feet),  200 
feel  wide  and  16  feet  deep;  completed  in  April,  1880. 

5.  The  removal  of  three  rocks,  comprising  522  cubic  yards,  fit)m 
Georgetown  Harbor. 

6.  A  channel  along  the  Washington  wharves,  200  feet  wide  and  12 
feet*deep,  afterwards  deei>ened  to  15  feet,  for  a  width  of  75  feet  next 
the  wharves,  which  latter  dimensions  were  carried  down  to  15  feet 
water  about  midway  of  the  arsenal  grounds ;  completed  in  May,  1880. 

The  appropriation  of  June  14,  1*880,  has  not  yet  been  applied  to  work, 
owing  to  the  inability  of  the  contractor  to  find  a  dumping-ground  in 
accordance  with  the  terms  of  the  contract ;  and  for  this  reason  the  con- 
tract was  annulled. 

It  is  proposed  to  apply  this  appropriation,  together  with  that  of 
March  3,  1881,  to  widening  the  Washington  Channel  and  removing 
rocks  in  Georgetown  Harbor. 

The  engineer  in  charge  recommends  an  appropriation  of  $50,000  for 
continuing  the  removal  of  rocks  in  Georgetown  Harbor  and  at  the  out- 
let lock  and  inclined  plane  of  the  Chesapeake  and  Ohio  Canal,  above 
Georgetown;  and  an  appropriation  of  $100,000  for  continuing  the 
widening  of  the  Washington  Channel,  with  a  view  of  making  a  winter 
harbor  as  a  part  of  the  plan  which  he  has  heretofore  discussed  for  the 
general  improvement  of  these  harbors,  which  plan  is  in  general  con- 
formity to  that  of  the  Board  of  1872. 

July  1,  1880,  amount  available $75,227  92 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$125,227  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

on tBtanding  liabilities  July  1,  I6ri0 4,359  61 

Julv  1,  1881,  outstanding  liabilities 70  30 

4,429  91 

Joly  1,  1881,  amount  available 120,798  01 

Amount  (estimated)  required  for  completion  of  existing  project 240, 000  00 

Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 

(See  Appendix  H  1.) 

2.  Channel  at  Mount  Vet'nonj  Virginia. — The  present  project  for  the 
improvement  of  this  channel  was  adopted  in  1879,  the  object  being  to 
excavate  a  channel  from  deep  water  of  the  Potomac  River  to  the  wharf 
at  Mount  Vernon,  150  feet  wide  and  6  to  7  feet  deep  at  low-water,  with 
a  tnrning'basin  at  the  wharf.  The  least  depth  before  the  improvement 
was  4  feet. 

The  amount  expended  to  June  30,  1881,  is  $6,993,  which  has  resulted 
Id  securing  a  channel  110  feet  wide  and  9  feet  deep,  in  center,  fix)m  the 
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Potomac  Channel  to  the  wharf,  and  a  circular  turning-basin  at  the 
wharf,  of  the  same  depth,  and  of  150  feet  radius. 

The  appropriation  of  $5,500  asked  for  is  to  be  applied  to  widening 
the  channel  and  enlarging  the  turning-basin. 

July  1,  1880,  amount  available $3,043  57 

Amount  appropriated  by  act  approved  March  3,  1881 1,500  00 

#4,543  57 

July  1,  1881,  amouut  expended  dniing  fiscal  year,  exclusive  of 

out-standing  liabilities  July  1,  1880 3,0:56  75 

July  1,  1881,  outstanding  liabilities 6  30 

3, 043  05 

July  1,  1881,  amouut  available 1,500  52 

Amount  (estimated)  required  for  completion  of  existing  project 5, 500  00 

Amount  that*oan  be  profitably  expended  in  fiscal  year  ending  June  30,  188:3.    5, 500  00 

(See  Appendix  H  2.) 

3.  Neabsco  Creek^  Virginia. — The  river  and  harbor  act  of  March  3, 
1881,  appropriated  $5,000  for  the  improvement  of  this  creek.  The  proj- 
ect contemplates  dredging  a  channel  from  7  feet  water  in  the  Potcunac 
Kiver  to  Atkinson's  Upper  Landing,  including  a  channel  to  Atkinson's 
Lower  Landing  and  WiUis's  Wharf,  a  distance  of  about  14,800  feet. 

The  work  has  been  oifered  for  contract,  the  proposals  to  be  opened  in 
July,  1881. 

For  continuing  the  improvement  an  appropriation  of  $20,000  is  rec- 
ommended for  the  year  ending  June  30,  1883. 

Amount  appropriated  by  act  approved  March  3,  1881 ^,000  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 $2  00 

July  1,  iSl,  out«tanding  liabilities 9  63 

11  ea 

July  1,  1881,  amount  available 4,988  37 

Amount  (estimated)  required  for  completion  of  existing  project 51, 000  00 

Amount  that  can  be  profitably  exx>enaed  in  fiscal  year  ending  June  30, 1883.  30, 000  OO 

(See  Appendix  H  3.) 

4.  Breton  Bay^  LeonardUnvn^  Maryland. — The  present  project  for  this 
improvement  was  adopted  in  1878,  the  object  being  to  excavate  a  chan- 
nel 160  feet  wide  and  9  feet  deep,  between  the  9-foot  water  in  the  bay 
and  the  Leonardtown  Wharf.  The  least  depth  previous  to  the  improve- 
ment was  5  feet. 

The  amount  expended  to  June  30, 1881,  is  $11,984.84,  which  has  re- 
sulted in  securing  a  channel  115  f^^et  wide,  for  a  distance  of  2,700  feet, 
and  40  feet  wide  for  a  further  distance  of  400  feet,  and  a  basin  at  the 
wharf  400  feet  long  and  290  feet  wide,  all  to  a  depth  of  9  feet  at  low- 
water. 

The' appropriation  of  $15,000  asked  for  is  to  complete  this  improve- 
ment, and  will  be  applied  to  widening  the  channel  and  extending  it  to 
9  feet  water  in  the  bay. 

July  1,  1880,  amount  available $3,116  40 

Amount  api)ropriated  by  act  approved  March  3,  1^81 3, 000  00 

$6,116  40 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 .' 3,101  24 

July  1,  1881,  amount  available 3,C15  16 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.  15, 000  00 

(See  Appendix  11  4.) 
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5.  Nomini  Creek,  Virginia. — ^The  present  project  for  the  improvement 
of  this  creek  was  adopted  in  1873,  the  object  being  to  excavate  a  chan- 
nel through  the  bar  at  its  mouth  100  feet  wide  and  9  feet  deep  at  low- 
water,  and  modified  in  1879  so  as  to  provide  for  a  width  of  150  feet. 

The  depth  npon  the  bar  before  the  improvement  was  begun  was  3  feet. 
The  amount  expended  to  June  30, 1881,  is  $28,485.91,  which  has  resulted 
io  securing  a  channel  100  feet  wide  and  9  to  10  feet  deep  at  low- water, 
from  the  bay  to  deep  water  within  the  bar. 

The  engineer  in  charge  recommends  a  widening  of  the  channel  to  150 
feet  to  secure  its  permanency,  and  the  dredging  of  a  training-channel 
todivert  a  cross  current  detrimental  to  the  integrity  of  the  main  channel. 

The  engineer  bases  upon  later  examinations  an  estimate  of  $20,407, 
required  to  complete  the  improvement,  and  recommends  an  appropria- 
tion of  $10,000  for  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $5,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 2,000  00 

^,000  00 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 4,985  91 

July  1,  IsSlf  outstanding  liabilities 9  63 

—    4,995  54 

Jnly  1,  1881,  amount  available 2.004  46 

Amount  (estimated)  required  for  completion  of  existing  project 20, 470  00 

Amount  tha  tcan  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  10, 000  00 

(See  Appendix  H  5.) 

6.  Saint  Jeromes  Greek,  Maryland. — The  river  and  harbor  aet  of  March 
3, 1881,  appropriated  $6,500  for  this  improvement. 

The  project  cont/Cmplates  dredging  a  channel  100  feet  wide  and  9  feet 
deep  at  low  water  through  the  outer  bar;  and  a  channel  40  feet  wide 
tod  6  feet  deep  through  the  south  prong  of  the  creek,  the  material 
therefrom  to  be  thrown  up  into  a  dike  so  as  to  form  a  pond  of  a  portion 
of  the  south  prong,  for  the  i)urpo8e8  of  the  United  States  Fish  Oommis- 
8ion. 

The  amount  expended  to  June  30, 1881,  is  $4,921.48,  with  which  prog- 
ress in  both  these  channels  has  been  made. 

The  amount  required  for  the  completion  of  this  project  is  $16,000,  and 
an  appropriation  of  that  amount  is  recommended  for  the  year  ending 
Jane  30,  1883. 

Amoant  appropriated  by  act  approved  March  3,  1881 (6, 500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabiUties  Jnly  1,  1880 4,921  48 

July  1,  1881,  amount  available 1,578  52 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  15,000  00 

(See  Appendix  H  6.) 

7.  Rappahannock  River  J  Virginia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1871,  and  modified  in  1879,  the  object 
being  to  provide  a  channel  150  feet  wide  and  10  feet  deep  through  the  bar 
at  Fredericksburg 5  channels  100  feet  wide  and  10  feet  deep  through 
four  bars  between  Fredericksburg  and  Port  Koyal;  and  channels  200 
feet  wide  and  15  feet  deep  through  two  bars  below  Port  Royal.        ■    '  [ 

The  amount  expended  to  June  30, 1881,  is  $101,344.23.  This  expen- 
diture has  resulted  in  securing,  by  means  of  dredging  at  various  times 
and  the  construction  of  8,722  linear  feet  of  dike,  navigable  channels  at 
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Fredericksburg  and  at  Spottswood  Bar,  and  the  Temoval  of  wrecks, 
drift  logs,  and  snags  at  other  points. 

The  engineer  in  charge  i)re8ents  a  revised  estimate,  based  on  recent 
examinations,  for  the  completion  of  the  improvement  as  far  down  as 
Farley  Vale  Bar. 

The  amount  asked  for,  to  be  applied  to  this  purpose  during  the  year 
ending  June  30, 1883,  is  $34,000. 

July  1,  1880,  amount  available 31,835  13 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$46,835  13 

July  1,  1^1,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 17,324  02 

July  1,  1881,  outstanding  liabilities 8G2  51 

18, 186  53 


Amount  (estimated )  required  for  completion  of  existing  project 222, 345  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jun 


July  1,  1881,  amount  available 28,648  60 

ject 222,345  00 

f  June  30, 1883.      34,000  00 

(See  Appendix  H  7.) 

8.  Totmld  Riverj  Virginia. — The  appropriation  of  June  14,  1880, 
($2,500),  was  found  too  small  to  accomplish  economic  results,  and  work 
was  deferred  to  the  following  year  when  the  appropriation  oi  $2,500,  by 
act  of  Miirch  3,  1881,  justified  advertisement  for  proposals.  This  has 
been  done,  the  proposals  to  be  opened  in  July,  1881. 

The  engineer  in  charge  submits  a  re\ised  estimate,  based  upon  a  late 
examination  for  completing  the  improvement  at  Booker's  Bar,  and  dredg- 
ing a  channel  through  the  bar  at  the  mouth  of  the  river. 

For  the  former,  he  a«ks  $17,000  for  the  next  fiscal  year. 

July],  1880,  amount  available , $2,500  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

$5,000  00 

July  1,  1881,  amount  expended  during  fijscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 45  00 

July  1,  1881,  outstanding  liamlities 9  19 

54  19 

July  1,  1881,  amount  available 4,Q45  81 

Amount  (estimated)  required  for  completion  of  existing  project.  29,  OCO  00 

Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1883.     17, 000  00 

(See  Appendix  H.  8.) 

9.  Urbana  Creekj  Virginia, — The  present  project  for  the  improvement 
of  this  creek  was  adopted  in  1879,  the  object  being  to  excavate  a  chan- 
nel through  the  bar  at  the  mouth  of  the  creek  150  feet  wide  and  not  less 
than  10  feet  deep.    The  least  depth  of  water  on  this  bar  was  6J  feet. 

The  amount  expended  to  June  30,'  1881 ,  is  $4,923.74,  which  has  resulted 
in  securintf  a  channel  80  feet  wide  and  10  feet  deep  at  low-water. 

The  work  under  the  appropriation  of  March  3, 1881  (§4,000),  has  been 
offered  for  contract,  and  proposals  will  be  opened  in  July,  1881. 

The  engineer  in  charge  asks  for  the  comi)letion  of  this  work  an  appro- 
IJriation  of  $8,500  for  the  year  ending  June  30,  1883. 

July  1,  1880,  amount  available $2,636  66 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

16,636  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 60  44 

July  1,  1881,  amount  available 6,576  22 
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Amount  (estimated)  required  for  completion  of  existing  project 8, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     8, 500  00 

(See  Appendix  IT  9.)  * 

10.  Mattaponi  Riverj  Virginia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  provide  a 
channel  4()  feet  wide  and  5^  feet  deep  at  low-water,  by  the  removal  of 
snafus,  drift,  wrecks,  and  overhanging  trees,  and  by  dredging  through 
the  bars. 

^The  amount  expended  to  June  30, 1881,  is  $1,444.09,  which  has  resulted 
in  securing  an  efficient  plant  for  snagging  operations,  ready  for  active 
work  which  is  about  to  be  begun  at  Ayletts. 

Tlie  appropriation  of  $10,000  recommended  is  to  be  applied  to  contin- 
uing the  improvement. 

Jaly  1,1880,  amount  aTailable $2,500  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 3, 300  00 

15, 800  00 

Jalv  1,  1881,  amonnt  expended  during  fiscal  year,  exclnsive  of  outstanding 
li'abiUties  July  1,  1880 1,444  09 

July  1,  1881,  amount  available 4,355  91 

Amonnt  (estimated)  required  for  completion  of  existing  project 28, 300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  10, 000  00 

(See  Appendix  H  10.) 

11.  Pamunkey  River,  Virginia. — The  present  project  for  the  improve- 
ment of  this  river  wa«  adopted  in  1880,  the  object  being  to  provide  a 
channel  40  feet  wide  and  5  to  6  feet  deep  at  low-water,  by  the  removal 
of  snags,  drift,  wrecks,  and  overhangingtrees,  and  by  dredging  through 
the  bars. 

The  amount  expended  to  June  30, 1881,  is  $2,449.81,  which  has  resulted 
in  securing  an  efGcient  plant  for  snagging  operations,  and  tlie  improve- 
ment of  4  miles  of  the  river  at  the  upper  limit  of  the  improvement. 

The  appropriation  of  $12,500  asked  for  is  to  be  applied  to  continuing 
the  snagging  operations. 

Juki,  1880,  amount  available |2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 2,500  00 

$5,  000  CO 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandlug 
liabiUties  July  1,  1880 ^ 2,448  81 

Jnly  1,  1881,  amount  available 2,551  19 

Amount  (estimated)  required  for  completion  of  oxistiug  project 12, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  eudiug  June 30, 1883. ,  12, 500  00 

(See  Appendix  H 11.) 

12.  York  Birer,  Virginia. — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1880,  the  object  being  to  provide  a  channel 
by  dredging  22  feet  deep  and  200  feet  w  ide  (to  be  increased  afterwards 
to  400  feet  wide)  through  the  bar  opposite  the  mouth  of  Potoi)Otank 
Creek,  and  the  bar  immediately  below  and  at  West  Point,  and  a  basin 
of  same  depth  at  the  wharves  at  West  Point. 

The  first  ai)propriatiou  for  this  im])rovement  was  made  June  14, 1880, 
of  $10,000,  with  which  the  improvement  of  the  bar  at  mouth  of  Potopo- 
tank  Creek  was  eflfected. 

The  amount  exi>ended  to  June  30, 1881,  is  $10,853.12,  and  has  resulted 
in  securing  a  channel  105  feet  wide  and  22  feet  deep  through  Potopo- 
tank  Bar,  and  a  thorough  survey  of  the  bar  at  and  next  below  West 
Point. 
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An  appropriation  of  $50,000  is  asked  for  to  continue  the  improvement 
at  West  Point  during  the  fiscal  year  eijding  June  30,  1883. 

July  1,  1880,  amount  avaUable $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$35,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 10, 853  12 

July  1,  1881,  outstanding  liabilities 48  00 

10,901  12 

Julyl,  1881,  amount  available *. 24,098\88 

Amount  (estimated)  required  for  completion  of  existing  project 93, 000  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1883.     50, 000  00 

(See  Appendix  n  12.) 

13.  Chickahominy  River,  Virginia, — ^The  i)re8ent  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  dredge 
channels  100  to  150  feet  wide  through  Binn's,  QUI  Fort  and  Windsor 
Shades  bars  to  a  depth  of  not  less  than  8  feet  at  low- water ;  and  to  re- 
move snags,  drift,  &c.,  from  points  above,  and  close  subsidiary  chan- 
nels by  means  of  dikes.  The  least  depths  on  these  bars  were  4  and  5 
feet  at  low- water. 

The  amount  expended  to  June  30,  1881,  is  $7,976.35,  which  has  re- 
sulted in  afltbrding  a  channel  through  Binn's  Bar  150  feet  wide  and  8 
feet  deep,  and  through  each  of  the  other  bars  100  feet  wide  and  8  feet 
deep. 

An  appropriation  of  $5,000  is  asked  to  complete  the  improvement 
during  the  year  ending  June  30, 1883. 

Julyl,  1880.  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  Julyl,  1880 2,976  35 

Julyl,  1880,  amount  available 2,023  65 

Amount  (estimated)  required  for  completion  of  existing  project .  .^ 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  H  13.) 

^  14.  Staunton  River y  Virgini^a. — ^The  present  project  for  the  improve- 
ment of  this  river  between  Koanoke  Station  and  Brookneal  waa  adopted 
in  1879,  the  object  being  to  secure  a  navigable  channel  not  less  than  35 
feet  wide  and  2  feet  deep  through  the  ledges  and  sand-bars,  and  a  slope 
of  water-surface  at  the  rapids  not  greater  than  10  feet  to  the  mile. 

The  amount  expended  to  June  30,  1881,  is  $8,534.37,  which  has  re- 
sulted in  securing  a  survey  of  the  river  from  Brookneal  to  Roanoke 
Station ;  the  construction  of  boats  and  derrick ;  and  the  improvement 
of  Hawk  Mountain  Shoal,  with  some  progress  at  Horseback  Shoal,  and 
between  Clark's  Dam  and  Roanoke  Station. 

An  appropriation  of  $15,000  is  asked  to  continue  the  inqirovement 
during  the  year  ending  June  30,  1883. 

July  1, 1880,  amount  available $8,602  38 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

113,602  38 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,636  75 

Julyl,  1881,  amount  available - 8,965  63 
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Amoant  (ee<imat«Ml)  required  for  completion  of  existing  project 40, 170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     15, 000  00 

(See  Api>ea(lix  H  14.) 

15.  Dan  River y  between  Madison^  North  Carolina^  and  Danville,  Vir- 
ginia.— ^Tlie  present  project  for  this  improvement  was  adopted  in  1880, 
the  object  being  to  afford  a  channel  for  navigation,  not  less  than  35  feet 
vide,  and  not  less  than  1^  feet  deep  in  the  pools,  and  2  feet  deep  in  the 
rapids  at  extreme  low- water.  It  is  believed  that  these  depths  of  excava- 
tion will  give  for  six  months  of  the  year  a  channel  of  not  le«s  than  3  feet. 

The  amount  expended  to  June  30, 1881,  is  $4,989.11,  and  has  resulted 
in  securing  derrick-boats,  scows,  &c.,  as  a  working  outfit,  and  fair  prog- 
ress in  the  improvement  of  liong  Shoal,  above  Danville,  Va. 

An  appropriation  of  $15,000  is  recommended  for  continuing  the  im- 
provement during  the  year  ending  June  30, 1883. 

July  1,  1880,  amount  ayailable $10,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 8, 000  00 

JIH,  000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,989  11 

July  1,  1881,  amount  available  ..., 13,010  89 

Amount  (estimated)  required  for  completion  of  existing  project 34, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 

(See  Appendix  H  15.) 

16.  French  Broad  Riter^  North  Carolina. — The  present  project  for  the 
improvement  of  this  river  was  adopted  in  1878,  the  object  being  to  afford 
a  channel  35  feet  wide  and  not  less  than  2\  feet  deep  at  low- water,  be- 
tween Brevard  and  Big  Buck  Shoal,  a  distance  of  31^  miles. 

Tlie  amount  exi>ended  to  June  30,  1881,  is  $33,802.91,  which  has  re- 
salted  in  securing  a  channel  of  the  required  dimensions  for  a  distance 
of  16  miles  below  Brevard. 

For  the  completion  of  the  improvement  $17,000  will  be  required,  and 
an  appropriation  of  that  amount  is  recommended  for  the  year  ending 
Jane  30,  1883. 

July  1,  1881,  amount  available $4,258  12 

Amoant  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$9,258  12 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,272  23 

Jnlyl,  1881,  amount  available 3,985  89 

Amoant  (estimated)  required  for  completion  of  existing  project 17, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     17, 000  00 

(See  Appendix  H  16.) 

17.  Roanoke  River j  North  Carolina. — ^The  project  for  the  improvement 
of  this  river  was  adopted  in  1871,  the  object  being  to  improve  the  navi- 
gation by  the  removal  of  rocks  near  Weldon  and  Halifax,  and  of  wrecks, 
snags,  and  overhanging  trees  at  various  points,  and  dredging  channels 
through  bars  and  shoals. 

The  amount  expended  to  June  30,  1878,  (since  which  time  no  funds 
have  been  available)  was  $45,000. 

The  engineer  in  charge  recommends  a  survey  to  ascertain  the  changes 
which  have  taken  place  since  the  survey  of  1871,  upon  which  the  present 
€«timates  are  based ;  and  for  the  removal  of  snags,  and  the  repair  of  dike 
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at  McCree's  Landing  an  appropriation  of  $5,(H>0  is  recommended  for 
the  year  ending  June  30,  1883. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 . .  $5, 000  00 

(See  Appendix  H  17.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14^ 
1880,  Mr.  Abert  was  charged  with  and  has  completed  the  following : 

1.  Neabftco  Creek,  a  tributary  of  the  Potomac.     (See  Appendix  11  3.) 

2.  Potomac  River  at  the  mouth  of  Pohick  Creek.     (See  Appendix  H  18.) 

3.  Mouth  of  Curnoman  Bay,  Virginia.     (See  Appendix  H  19.) 

4.  The  N^omini  River,  from  the  ferry  across  the  same  to  the  head  of  tide- 
water.   (See  Appendix  H  5.) 

The  results  of  these  surveys  were  submitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  41,  Forty -sixth  Congress,  third  session. 

And  to  comply  with  proAisibns  of  the  river  and  harbor  act  of  March 
3, 18S],  he  has  been  charged  with  the  following,  the  results  of  which 
will  be  duly  transmitted  when  received : 

1.  Staunton  River,  from  BrookneaUin  Campbell  County,  to  mouth  of  Pi^ 
River,  Virginia. 

2.  Roanoke  River, from  Weldon, North  Carolina,  to  Clarksville,Virginia, 

3.  Potomao  and  Anacostia  Rivers,  in  vicinity  of  Washington,  District  of 
Columbia,  with  reference  to  improvement  of  navigation;  the  establishment 
of  harbor  line  ;  and  raising  of  flats,  so  far  as  their  improvement  may  be 
necessary  to  the  improvement  of  navigation  and  the  establishment  of  tlie 
harbor  line. 

4.  Upper  Machodoc  Creek,  Virginia,  a  tributary  ofPotoinac  River. 

5.  Urbana  Creek,  Virginia,  a  tributary  of  Rappahannock,  frmn  the  vil- 
lage of  Urbana  to  the  Oaks. 

IMPROVEMENT  OF  THE  HARBORS  OF  NORFOLK,  VIRGINIA,  AND  BEAU- 
FORT, NORTH  CAROLINA;  OF  CURRITUCK  SOUND,  OOANJOK  BAY, 
AND  NORTH  RIVER  AND  BAR,  AND  OF  CERTAIN  itlVERS  IN  VIR- 
GINIA AND  IN  NORTH   CAROLINA  AND   SOUTH  CAROLINA. 

Officers  in  charge,  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  until  his 
death,  June  14, 1881 ;  since  which  time,  Capt.  James  Mercur,  Corps  of 
Engineers. 

1.  Harbor  at  Norfolk,  Virginia,  and  its  approaches. — Work  during  the 
fiscal  year  has  been  conducted  in  furtherance  of  existing  project  for  the 
improvement  of  the  harbor  and  its  approaches.  The  improvement  was 
commenced  in  1877,  the  first  appropriation  having  been  made  in  1876, 
since  which  to  the  end  of  the  fiscal  year,  $184,719.59  has  been  expended 
on  the  work. 

Owing  to  the  difficult  work  encountered  at  the  Portsmouth  flats,  the 
contractors  had  not  completed  their  work  on  June  30,  1880,  and  were 
granted  an  extension.  They  finished  it  on  August  11,  1880;  04,385 
cubic  yards  of  material  and  150  scow  losids  of  piles,  wharf  debris,  &c., 
having  been  removed  under  the  appropriation  of  March  3,  1879. 

Under  the  appropriation  of  June  14,  1880,  about  237,000  cubic  yards 
of  material  have  been  removed,  leaving  about  113,000  cubic  yards  yet 
to  be  dredged.  The  time  for  completion  of  contract  has  been  extendetl 
to  October  31,  1881. 

The  result  of  the  work  of  the  fiscal  year  has  been  to  extend  the  chan- 
nel at  Western  Branch  bar  through  some  lumps  found  below,  total  length 
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now  4,400  feet,  width  265  feet,  depth  at  mean  low- water  not  less  than 
25  feet;  to  make  one  cut  35  feet  wide  through  SewalPs  Point  bar  14,000 
feet  long,  and  another  cut  two-thirds  of  the  distance  and  same  width, 
both  to  25  feet  depth  or  more,  at  low-water. 

The  act  of  March  3, 1881,  appropriated  $75,000  for  this  work.  A  small 
portion  of  this  will  be  devoted  to  completing  the  dredging  at  Portsmouth 
flats  and  in  removing  a  few  small  lumps  from  the  channel  of  the  South 
BruDch  up  to  the  U.  S.  Navy  Yard. 

A  portion  will  also  be  devoted  to  dredging  in  the  Eastern  Branch 
above  the  county  bridge;  the  bulk,  however,  will  be  devoted  to  dredg- 
ing in  the  approaches  to  the  harbor,  to  secure  a  channel  not  less  than 
25  feet  deep  at  low- water,  and  ultimately  500  feet  wide,  from  Hampton 
fioads  to  the  inner  harbor. 

Jaly  1,  1880,  amonnt  available |64,460  24 

Amoant  appropriated  by  act  approved  March  3,  18Wl 75, 000  00 

$139,460  24 

Jnly  1,  l&^l,  amount  expended  during  fiscal  year,  exclusive  of 

ontstanding  liabilities  July  1,  1880 29,662  17 

Julvl,  1381,  outstanding  liabilities 9,516  66 

39, 178  83 

Julyl,  1881,  amount  available 100.281  41 

Amonnt  (estimated)  required  for  completion  of  existing  project 93.  OOQ  00 

Amount  that  can  be  profitably  expended  in  fiscal  3'ear  ending  June  30, 1883.      93, 000  00 

(See  Appendix  1 1). 

2.  Archer's  Hope  River,  Virginia. — The  river  and  harbor  act  of  March 
3, 1879,  directed  an  examination  or  survey  of  this  river.  The  survey 
was  made  and  a  report,  with  estimate  of  cost  of  improvements  proposed, 
transmitte<l  to  Congress. 

It  was  proposed  to  secure  a  channel  50  feet  wide  and  6  feet  deep  from 
the  mouth  of  the  river  where  it  empties  into  the  James  River  to  the  City 
of  Williamsburg,  some  4  or  5  miles  above,  by  dredging  at  several  points. 

Two  plans  were  submitted }  the  total  estimated  cost  of  one  was  $19,400, 
ofthe  other  813,671. 

The  act  of  March  3, 1881,  appropriated  $5,000  for  this  work.  It  is 
proposed  to  expend  this  amount  in  dredging,  to  carry  out  one  of  the  plans 
proposed^  and,  as  much  of  the  work  to  be  done  is  common  to  both  plans, 
the  decision  as  to  which  shall  ultimately  be  adopted  will,  for  the  present, 
be  deferred.  The  amount  asked  for  is  for  the  completion  of  the  first- 
mentioned  project. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000 

Julyl,  1881,  amount  available 5,000 

Amount  (estimated)  required  for  completion  of  existing  project 14, 400 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883..  14, 400 

(See  Appendix  I  2.) 

3.  Pagan  Creek^  Virginia. — The  appropriation  of  ,$5,000  of  June  14, 
1880,  was  the  first  made  for  this  work.  According  Ix)  the  general  plan 
of  improvement,  it  is  being  applied  to  dredging  a  channel  60  feet  in 
width  and  8  feet  in  depth  through  three  of  the  four  obstructing  bars 
between  the  town  of  Smithfield  and  the  mouth,  of  the  creek. 

The  commencement  of  the  work  was  delayed  by  various  causes  until 
May  30,  since  which  time  6,662  cubic  yards  of  material  have  been  removed. 

The  appropriation  of  $5,000  (act  March  3,  18S1)  will  also  be  devoted 
to  dredging  in  the  bars  mentioned. 

The  work  is  being  executed  by  contract. 
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July  1.  1880,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  March  S,  1881 5, 000  00 

$10,000  00 

July  1,  185^1,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  lb80 55  53 

July  1,  1881,  outstanding  liabilities 1,237  31 

1.292  84 

July  1,1881,  amount  available..-. 8,707  16 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amountthatcanbeprontablyexpeudedinfiscalyearending  June  30, 1883.     18,000  00 

(See  Appendix  I  3.) 

4.  Blackwater  River^  Virginia. — Under  the  appropriation,  $3,500,  of 
June  14, 1880,  the  cutting  off  of  obstructing  x>oint6  in  accordance  with 
approv^  project  was  continued. 

The  point  at  Franklin  was  cut  back  some  74  feet,  about  6,000  cubic 
yards  of  material  being  removed,  and  put  back  from  20  to  150  feet  from 
the  river.  About  90  linear  feet  of  sheet-pile  revetment  was  driven  to  pro- 
tect the  bank  at  this  point.  At  Littletown  Bend  the  point  was  cut  back 
about  60  feet  and  about  12,000  cubic  yards  of  material  removed  and  put 
back,  as  at  Franklin. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $1,500  for 
continuing  this  work.  It  is  proposed  to  expend  this  amount  in  cutting 
off  projecting  points  which  now  interfere  with  navigation  as  far  as  fundS 
*  will  permit. 

July  1,1880,  amount  available $3,731  26 

Amount  appropriated  by  act  approved  March  3,  1881 1, 500  00 

$5,231  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  ont«tanding 
liabiUties  July  1, 1880 3,740  90 

July  1,  1881,  amount  available 1.490  36 

Amount  (estimated)  required  for  completion  of  existing  project 2, 350  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     2, 500  00 

(See  Appendix  I  4.) 

5.  Nottoway  River.  Virginia, — The  acts  of  June  14,  18jS0,  and  March 
3, 1881,  appropriated  together  $7,000  for  this  work. 

A  project  for  the  expenditure  of  this  sum,  which  has  been  approved, 
coutemjHates  the  clearing  of  the  river,  commencing  at  the  mouth  and 
working  up  stream,  so  far  as  funds  will  permit.  A  small  amount  of  cheap 
diking  may  be  required  at  some  points,  and  it  is  expected  that  the  im- 
provements projected  will  secure  a  depth  of  from  4  to  5  feet  during  about 
nine  months  of  the  year. 

There  has  been  some  delay  in  the  commencement  of  operations,  owing 
to  the  necessity  of  opening  a  passage  for  the  machinery  through  four 
bridges  without  draws;  it  is  believed  now,  however,  that  all  diflSculty  in 
this  connection  has  been  overcome. 

July  1,  1880,  amount  available ..»  $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$7,000  00 

July  1,  1881,  amount  available 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    2, 000  00 

(See  Appendix  I  5.) 

6.  North  Landing  Biver^  Virginia  and  North  Carolina, — Operations 
during  the  year  have  been  conducted  with  a  view  of  carrying  out  the 
general  plan  of  improvement  adopted  in  1879,  which  was  to  secure  a . 
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channel  80  feet  wide  at  bottom  and  9  feet  deep,  by  dredging  where  these 
dimensions  did  not  exist,  also  to  trim  the  banks  of  overhanging  trees, 
dear  the  channel  of  logs  and  snags,  and  cnt  off  some  projecting  points 
at  abrupt  bends. 

Under  the  appropriation  of  June  14, 1880,  the  channel  through  Black- 
water  Flats,  wMch  at  the  close  of  the  last  fiscal  year  had  a  varying 
width  of  from  ;^  to  60  feet,  has  been  dredged  for  the  ftill  width  of  80 
feet  for  the  entire  length  of  21,600  feet.  This  work  was  done  by  contract, 
and  64,354  cubic  yards  of  material  were  removed. 

The  cutting  off  of  obstructing  points  was  continued  with  some  inter- 
ruptions to  the  close  of  the  fiscal  year.  One  point  has  been  cut  back 
115  feet,  and  another  one  32  feet;  two  short  shoals  in  the  channels  have 
also  been  dredged. 

The  act  of  March  3,  1881,  appropriated  $7,500  for  continuing  this 
work.  This  win  be  applied  to  cutting  off  points,  dredging  short  shoals, 
clearing  out  logs  and  snags,  and  trimming  the  banks  of  the  upper  river» 

July  1,  1880,  amount  available >16,432  31 

Amount  appropriated  by  act  approved  March  3, 1881 7, 500  00 

$23,932  31 

July  1,  1881,  amount  exx>ended  during  fiscal  year,  exclusive  of 

outntandingliabilities  July  1,1880 $13,275  53 

July  1,  1881,  outstanding  liabilities 3,406  10 

16,681  63 

July  1, 1881,  amount  available 7,250  68 

Amount  (estimated)  required  for  completion  of  existing  project 40, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 

(See  Appendix  I  6.) 

7.  Currituck  S&und^  Coanjoh  Bay^  North  River  and  Bar^  North  Caro- 
lina.— Operations  during  the  year  have  been  conducted  with  a  view  to 
carrying  out  the  general  plan  of  improvement  originally  adopted,  which 
was  to  secure  a  channel  80  feet  in  width  at  bottom  and  9  feet  in  deptih  at 
an  ordinary  winter  stage  of  water  through  the  entire  length  of  the  upper 
sound,  a  distance  of  10^  miles.  The  work  has  been  done  by  dredging. 
Two  contracts  called  for  the  excavation  of  350,000  cubic  yards.  Under 
them  236,617  cubic  yards  have  been  removed.  The  act  of  June  14, 1880, 
added  Coanjok  Bay  to  this  work.  No  estimate  having  previously  been 
made,  an  examination  was  made  and  estimate  of  cost  submitted  by  the 
officer  in  charge.  One  cut  has  been  made  entirely  through  this  bay,  to 
relieve  the  pressing  needs  of  commerce.  The  work  accomplished  during 
the  fiscal  year  has  been  the  cutting  of  a  channel  about  52  feet  wide  be- 
tween beacons  5  and  6:  the  completion  of  the  channel,  about  50  feet 
wide,  between  beacons  6  and  7,  and  a  channel  varying  from  25  to  100 
feet  in  width  between  beacons  7  and  8. 

The  appropriation  of  March  3, 1881,  includes  North  Biver,  for  which 
no  estimate  has  been  submitted.  It  is  not  expected  that  any  work  will 
be  done  on  this  river  at  present. 

The  appropriation  will  be  applied  to  carrying  out  the  original  plan  of 
improvement,  supplemented  by  some  work  on  Coanjok  Bay. 

July  1,  1880,  amount  available l}40,852  22 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$70,852  22 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880^ 29,120  63 

July  1,  1881,  outstanding  liabilities 6,430  78 

35,551  41 

July  1,  1881,  amount  available *. .\ 35,300  81 

11  E 
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Amonnt  (estimated)  reqnired  for  completion  of  existing  project $40, 2l3  d5 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 200  00 

(See  Appendix  I  7.) 

8.  Scumemong  River ^  North  Carolina. — Work  during  the  fiscal  year  has 
been  confined  to  dredging  through  two  obstructing  points,  known  as  the 
"  thoroughfare"  and  '*  Devil's  Elbow,"  under  the  appropriation  of  $1,000 
of  June  14, 1880,  together  with  a  small  balance  of  previous  appropriation. 

A  cut  23  feet  wide  was  made  through  the  first-named  place,  opening 
it  for  the  passage  of  vessels.  The  cut  through  "Devil's  Elbow"  was  not 
quite  completed,  owing  to  the  near  exhaustion  of  funds.  About  1,800 
cubic  yards  of  material  were  removed. 

The  act  of  March  3, 1881,  appropriated  $1,000  for  continuing  this  work. 
This  amount  will  be  applied  to  cutting  off  obstructing  points  so  far  as  the 
funds  will  permit. 

July  1,  1880,  amount  available |1,576  26 

Amount  appropriatod  by  act  approved  March  3,  1881 1, 000  00 

$2,576  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabilitiesJuly  1,1880 1,149  06 

July  1,  1881,  outstanding  liabilities 168  75 

1,317  81 

July  1,  1881,  amount  available 1,258  45 

Amount  (estimated)  required  for  completion  of  existing  project \ 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 000  00 

(See  Appendix  I  8.) 

9.  Pamplico  and  Tar  Rivers^  North  Carolina. — Work  during  the  past 
fiscal  year  has  consisted  on  the  Pamplico.  in  the  dredging  of  material 
and  removal  of  stumps  and  roots  from  the  channel  across  ^<  Stumpy 
Shoal''  about  14  miles  below  Washington,  for  the  purpose  of  widening, 
deepening,  and  straightening  it;  1,197  stumps  and  2,235  cubic  yards  of 
material  were  removed. 

On  the  Tar,  the  work  has  been  the  construction  of  jetties,  3,233  linear 
feet  of  which  were  built,  and  the  removal  of  a  large  quantity  of  logs, 
snags,  and  overhanging  trees. 

The  act  of  March  3, 1881,  appropriated  $8,000  for  these  rivers,  which 
it  is  proposed  to  divide  about  equally  between  them  and  continue  the 
same  general  plan  of  improvement  which  has  been  carried  on  the  past 
two  years. 

The  work  on  these  rivers  having  exceeded  in  amount  that  originally 
estimated  for,  if  it  is  considered  desirable  to  continue  the  improvements, 
new  examinations  and  estimates  are  necessary. 

July  1, 1880,  amount  available ^9,255  61 

Amount  appropriated  by  act  approved  Marcb  3,  1881 8, 000  00 

117,255  61 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 6,987  10 

July  1, 1881,  outstanding  liabilities 1,405  14 

8,392  24 

July  1, 1881, amount  available - 8,863  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    15, 000  00 

(See  Appendix  19.)  • 
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10.  Xeuse  River ^  North  Carolina. — ^Work  during  the  fiscal  year  has 
been  conducted  in  accordance  with  the  approved  project  for  the  exi)en- 
ditare  of  the  appropriation  of  Jane  14, 1880. 

Previous  appropriations  had  confined  the  work  to  below  the  railroad 
bridge  near  Goldsboro^.  This  one  extended  it  to  Smithfield,  the  head  of 
navigation. 

Above  the  bridge  the  work  has  consisted  in  the  removal  of  logs, 
snags,  and  overhanging  trees.  This  work  has  been  done  for  12  miles 
above  the  railroad  bridge. 

Below  the  bridge,  about  5,000  linear  feet  of  log  and  brush  dike  have 
been  built  at  different  x>oints  between  "Pitch  Kettle"  and  "Dear  Neck,'^ 
wMch  are  about  10  miles  apart. 

About  600  linear  feet  of  dams  were  built  to  prevent  the  flow  of  water 
from  the  river  into  "Grindle  Creek.'' 

A  bad  bend  at  "Bull  Point"  has  been  revetted  with  logs,  and  the  bank 
protected  to  prevent  caving. 

A  number  of  sheet-pile  jetties  have  also  been  constructed,  the  ends  of 
which  were  secured  by  mattresses  of  logs  and  brash  weighted  with  stone. 

The  survey  of  the  river  in  1871  was  made  during  flush-water;  many 
obstructions  to  navigation,  which  have  since  been  removed,  were  not 
met  with  at  the  time.  As  they  were  not  estimated  for,  the  cost  of 
nnprovement  will  be  greater  than  was  expected.  It  will  probably 
require  $30,000  to  $40,000  more  to  complete  the  work  than  was  origi- 
nally estimated. 

The  act  of  March  3,  1881,  appropriated  $30,000  for  continuing  the 
work,  which  it  is  proposed  to  expend  in  carrying  out  the  general  plan 
of  improvement,  clearing  out  the  river  above  and  constructing  jetties, 
with  perhaps  a  little  dredging  below  the  railroad  bridge. 

July  1. 1880, amount  avaUable $63,245  10 

Amoxmt  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$03,245  10 

July  1, 1881,  amoTint  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 30,387  57 

Jaly  1, 1881,  outstanding  liabilities 7,991  58 

38,379  15 

Jnly  1, 1881, amount  available 54,865  95 

Amount  (estimated)  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  1 10.) 

11.  Trent  River j  North  Carolina. — Operations  have  been  conducted 
having  in  view  to  secure  a  navigable  depth  of  3  feet  at  all  stages  to  Tren- 
ton, 43  miles  from  the  mouth  of  the  river. 

The  work  has  been  the  clearing  of  the  river  of  snags  and  logs,  and 
the  banks  of  overhanging  trees  for  the  29  miles  from  the  mouth  of  the 
river  to  **  Quaker  Bridge.''  Between  Quaker  Bridge  and  Trenton  a 
dredge  has  been  employed  and  about  25,000  cubic  yards  of  material, 
partly  rock,  has  been  removed. 

The  act  of  March  3, 1881,  appropriated  $5,000  for  continuing  this 
work.  This  will  be  applied  to  carrying  out  the  original  plan  of  im- 
provement. It  is,  however,  feared,  as  more  work  has  been  encountered 
than  was  estimated  for,  that  it  will  be  insufficient  to  complete  the  im- 
provement. 
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July  1,  1880,  amount  available $10,128  37 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$15, 128  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,977  13 

July  1,  1881,  outstanding  liabilities 3,302  67 

10.279  80 

July  1,  1881,  amount  available 4,848  57 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     12, 000  00 
(See  Appendix  1 11.) 

12.  Oontentny  Oreeky  North  Carolina. — An  examination  of  this  creek 
was  directed  by  the  river  and  harbor  act  of  June  14,  1880,  and  a  report 
with  estimate  amounting  to  $39,600  of  cost  of  proposed  improvement 
was  transmitted  to  Congress. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  this  work.  It  is 
proposed  to  expend  this  sum  in  clearing  the  creek  of  all  obstructions, 
natural  and  artificial,  carrying  the  work  as  far  as  funds  will  permit. 
Thus  it  is  expected  to  secure  a  navigable  depth  of  3  feet  for  the  8  or  9 
flush- water  months  of  the  year,  from  the  mouth  of  the  creek,  where  it 
empties  into  the  Neuse  Eiver,  to  the  town  of  Stantonsburg,  some  70 
miles  above. 

Amount  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 

(See  Appendix  1 12.) 

13.  Beaufort  Harbor,  North  Carolina. — A  survey  of  this  harbor  was 
made  in  November  and  December  last,  having  been  provided  for  in  the 
river  and  harbor  act  of  June  14, 1880,  and  a  report  with  estimate  of  cost 
of  improvement  proposed  was  transmitted  to  Congress. 

The  improvement  proposed  consists  in  the  construction  of  jetties  of 
loose  rock  to  prevent  the  further  abrasion  of  Shackleford's  Point  and  to 
dredge  two  channels  and  a  turning-basin  near  the  town  of  Beaufort. 

The  total  estimated  cost  of  the  improvement  was  $82,103. 

The  act  of  March  3, 1881,  appropriated  $30,000  for  this  work,  which 
it  is  proposed  to  expend  in  the  carrying  out  of  the  plan  above  indicated 
deferring  the  commencement  of  the  work  until  some  more  precise  data 
regarding  the  location  of  jetties  is  obtained. 

Amount  appropriated  by  act  approved  March  3,  1881 $30, 000  00 

July  1,  1881,  amount  available - 30,000  00 

Amount  (estimated)  req^uired  for  completion  of  existing  project 52, 103  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883 .    52, 100  00 

(See  Appendix  1 13.) 

14.  Cape  Fear  River ^  between  Wilmington  and  Fayettevillej  North  Caro- 
lina^— An  examination  or  survey  of  this  portion  of  the  Cape  Fear  was 
directed  by  the  river  and  harbor  act  of  June  14, 1880. 

An  examination  waB  made  and  report  with  partial  estimate  of  cost  of 
improvement  proposed  was  transmitted  to  Congress. 

The  improvements  proposed  consist  in  the  removal  of  snags  and  logs, 
the  clearing  away  of  overhanging  trees  on  the  banks,  a  small  amount  of 
dredging,  and  the  construction  of  jetties  or  dikes,  at  first  experimentally. 

The  total  estimated  cost  of  the  work  proposed  was  $55,755,  which, 
however,  was  only  for  a  part  of  the  work  that  will  be  required  for  the 
entire  portion  of  the  river  in  need  of  improvement 

The  act  of  March  3, 1881,  appropriated  $30,000  for  the  work  with  a 
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proviso  that  $10,000  of  this  stun  may  be  expended  to  extingoish  before 
December  1, 1881,  any  claim  of  right  that  any  company  may  have  to 
collect  tolls,  &c. 

Shonld  the  negotiations  now  pending  be  successfal  in  extinguishing 
existing  claims  within  the  time  specified,  it  is  proposed  to  expend  the 
amount  which  may  be  left  in  carrying  out  the  above  plan  of  improve- 
ment. 

Amoant  appropriated  by  act  approved  March  3,  1881 $30, 000  00 

Jolj-l,  1881,  amount  available 30,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 35, 755  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1883.     35, 800  00 

(See  Appendix  1 14.) 

15.  Lillington  River^  North  Carolina, — ^The  act  of  June  14,  1880,  di- 
rected an  examination  or  survey  of  this  river.  An  examination  was 
accordingly  made  in  August  last,  and  a  report  with  an  estimate  of  cost 
transmittal  to  Congress. 

The  estimated  cost  of  the  whole  improvement  proposed  ^.mounted  to 
$6,003.  i 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $3,000  for 
this  work. 

It  is  proposed  to  apply  this  amount  to  clearing  the  river  of  logs  and 
snags,  cutting  down  and  removing  overhanging  trees,  and  dredging  off 
a  few  abrupt  x)oints,  with  a  view  to  secure  a  5-foot  navigation  from  the 
month  of  the  river,  where  it  empties  into  the  Cape  Fear  Eiver,  to  the 
town  of  Lillington,  some  11  miles  above. 

Amonnt  appropriated  by  act  approved  Marob  3,  1881 $30, 000  00 

Jnly  1,  1881,  apiount  available 30,000  00 

Amonnt  (e«timated)  required  for  completion  of  existing  project 3, 003  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      3, 000  00 

(See  Appendix  1 15.) 

16.  Town  Creekj  North  Carolina. — A  survey  of  this  creek,  ordered  in 
the  act  of  June  14, 1880,  was  made  in  September  last,  and  a  report  with 
estimate  of  cost  of  improvement  proposed  was  transmitted  to  Congress. 

The  prox)08ed  improvement  consists  of  removing  all  obstructions  to  a 
4-foot  navigation  at  ordinary  low-tide  from  the  mouth  of  the  creek, 
where  it  empties  into  the  Cape  Fear  Eiver,  to  Saw  Pit  Landing,  20  miles 
above.     The  total  estimated  cost  is  $9,078. 

The  act  approved  March  3, 1881,  appropriated  $1,000  for  this  work, 
which  amount  it  is  proposed  to  exjK^nd  in  removing  obstructions,  as 
above  indicated,  so  far  as  funds  will  permit. 

Amount  appropriated  by  act  approved  Marcb  3,  1881 fl,000  00 

Jnly  1,1881,  amonnt  available 1,000  00 

Amount  (estimated)  required  for  completion  of  existing  project v . . .     8, 078  00 

Amoant  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    8, 100  00 

(See  Appendix  1 16.) 

17.  Yadkin  River ^  North  Carolina. — A  sur\'ey  of  this  river  was  made 
in  1878,  and  the  resalts  submitted  to  Congress. 

It  was  proposed  to  improve  the  river  for  steamboat  navigation  from 
the  r^iroad  bridge,  near  Salisbury,  to  the  foot  of  Bean  Shoal,  a  dis- 
tance of  64^  miles,  oy  the  construction  of  wing-dams  and  blasting  and 
dredging  through  ledges  of  rock.    The  total  estimated  cost  was  $82,000. 

The  act  of  March  3, 1879,  appropriated  $20,000  for  the  work,  but  as 
there  were  a  number  of  mill-dams  on  the  river,  with  the  owners  of  which 
no  satisfactory  arrangements  could  be  made,  no  work  was  done. 
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The  act  of  June  14, 1880.  appropriated  $20,000  additional  for  the  im- 
provement, of  which  $6,000  might  be  used  to  purchase  dams.  No  final 
arrangements  have  yet  been  made  with  the  owners,  but  it  is  believed 
satis&5tory  ones  will  be.  The  plant  for  working  has  been  prepared, 
and  a  channel  50  to  60  feet  wide  cut  up  the  river  If  miles  above  the 
railroad  bridge,  during  June. 

The  act  of  March  3, 1881,  appropriated  $12,000  for  continuing  the 
operations.  It  is  proposed  to  expend  this  amount  in  accordance  with  the 
original  plan,  viz,  to  provide  a  channel,  2^  to  3  feet  in  depth,  through 
the  numerous  shoEds  and  ledges  of  rock  in  the  river. 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  bj  act  approved  March  3,  1881 12, 000  00 

$52, 000  00 

July  1,  1881,  amount  exi>ended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,275^61 

July  1, 1881,  outstanding  Uabihties 4,105  28 

8,380  89 

July  1,  1881,  amount  available 43,619  11 

%  ■ 

Amount  (estimated)  required  for  completion  of  existing  project 36, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1883 .  36, 000  00 

(See  Appendix  1 17.) 

18.  Oreat  Pee  Dee  River j  South  Carolina. — During  the  past  fiscal  year 
operations  have  been  conducted  under  the  appropriation  $7,000,  made 
by  act  of  June  14, 1880. 

Work  has  been  confined  to  the  upper  portion  of  the  river,  where  the 
object  in  view  is  to  obtain  a  navigable  depth  of  3^  feet  at  lowest  stage 
of  water. 

The  work  done  has  been  the  removal  of  some  286  snags  and  logs  from 
the  bed  of  the  river,  and  about  1  mile  of  the  bank  has  been  cleared  of 
overhauging  trees  which  were  liable  to  fall  in. 

The  act  of  March  3, 1881,  appropriated  $6,000  for  the  improvement  of 
this  river  between  "Little  Bluff''  and  "Cheraw."  The  work  on  this 
I)ortion  is  similar  to  that  done  the  past  year,  and  it  is  proposed  to  apply 
this  appropriation  to  the  clearing  out  of  snags,  logs,  &c.,  and  trimming 
the  banks  where  needed,  from  "  Little  Bluff"  as  far  up  towards  "  Cheraw" 
as  funds  will  permit. 

July  1, 1880,  amount  available .• $7,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$13,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 5,688-39 

July  1, 1881.  outstanding  liabilities 527  04 

6,215  43 

July,  1881,  amount  available 6,784  57 

Amount  (estimated)  required  for  completion  of  existing  project 12, 520  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  12, 500  00 

(See  Appendix  1 18.) 

19.  Waccamaw  River,  North  Carolina  and  South  Carolina. — ^The  act  of 
June  14, 1880,  appropriated  $15,000  for  this  improvement. 

The  object  in  view  is  to  secure  a  channel  12  feet  to  the  town  of  Oon- 
wayborough.  It  was  originally  proposed  to  dredge  through  obstruct- 
ing bars,  but  as  no  bids  were  received  for  this  work,  and  a  dredge  could 
not  be  had,  except  at  an  exorbitant  price,  the  contraction  of  the  water- 
way by  dikes  and  jetties  has  been  resorted  to,  and  so  far  has  proved 
successful,  as  in  each  case  where  it  has  been  tried  the  channel  has 
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sooored  out  suffidently  to  give  Hie  required  depth;  854  linear  feet  of 
theee  jetties  have  been  boilt. 

The  act  approved  March  3, 1881,  appropriated  $10,000  for  this  work. 
It  is  proposed  to  expend  this  amount  partly  to  continuing  the  construe- 
tion  of  jetties  below  Gonwayborough  and  partly  to  clearing  out  the 
'  snags  and  logs  above  that  x>oint. 

Joly  1, 1880,  amount  availsble $15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$25,000  00 

July  1, 1881,  amount  expenied  during  fiscal  year,  exclusive  of 

ontwtanding  liabilities  July  1, 1880 3,369  29 

July  1, 1881,  outstanding  liabilities 2,585  51 

5,954  80 

July  1, 1881,  amount  available 19, 045  20 

Amount  (estimated)  reauired  for  completion  of  existing  project 4, 370  00 

Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1883.      4,400  00 

(See  Appendix  1 19.) 

20.  Santee  River j  South  Carolina. — An  examination  of  this  river,  di- 
rected in  the  river  and  harbor  act  of  March  3, 1879,  was  made,  and  a 
report  with  the  estimate  of  cost  of  proposed  improvement  transmitted 
to  Congress. 

It  was  proposed  to  clear  the  river  of  obstmctions  and  secure  a  chan- 
nel 7  feet  deep  at  low- water,  from  the  ocean  to  Wright's  Bluflf,  a  dis- 
tance of  aboat  154  miles,  and  a  channel  5  feet  deep  over  the  remaining 
30  miles  of  the  river. 

It  was  also  proposed,  as  the  bar  at  the  mouth  of  the  Santee  would 
be  difficult  and  expensive  to  improve,  to  deepen  and  straighten  what 
is  known  as  Mosquito  Creek,  by  which  vessels  from  the  Santee  would 
have  an  outlet  through  Winyah  Bay  to  the  ocean.  The  total  estimated 
cost  of  this  work  is  $104,427. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $22,000  for  im- 
proving Santee  Eiver,  South  Carolina,  by  deepening  and  straightening 
its.  outlet  to  Winyah  Bay  through  Mosquito  Creek.  It  is  proposed  to 
commence  this  work  as  soon  as  additional  examinations  can  be  made  of 
the  creek. 

Amount  appropriated  by  act  approved  March  3,  1881 $22,000  00 

July  1, 1881,  amount  available 22,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 82, 427  00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1883.    55, 000  00 

(See  Appendix  I  20.) 

21.  Wateree  River^  South  Carolina. — A  survey  of  this  river  was  di- 
rected by  the  river  and  liarbor  act  of  June  14, 1880,  and  a  report  with 
cost  of  proposed  improvement  was  transmitted  to  Congress. 

The  estimated  cost  of  the  whole  improvement  amounted  to  about 
151,000. 

The  act  of  March  3, 1881,  appropriated  $8,000  for  this  work. 

It  is  proposed  to  apply  this  amount,  according  to  approved  project, 
to  dear  out  obstructions  in  those  portions  most  in  need  of  improvement, 
and  so  ultimately  secure  a  4-foot  navigation  fix)m  the  confluence  of  the 
Wateree  and  Oongaree  rivers  to  the  town  of  Camden,  64  miles  above. 

Amount  appropriated  by  act  approved  March  3,  1881 $8,000  00 

July  1, 1881,  amount  available 8,000  00 

Aawunt  (estimated)  required  for  completion  of  existing  project 45, 991  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1883.  46, 000  00 

(See  Appendix  I  21.) 
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To  comply  with  the  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Captain  Phillips  was  charged  with  and  completed  the  follow- 
ing, the  results  of  which  have  been  transmitted  to  Congress  as  indicated 
below: 

1.  Georgetown  Harbor^  South  Carolina.    (See  Appendix  I  22.) 

2.  LyncWs  River^  South  Carolina.    (See  Appendix  I  23.) 

3.  Wateree  Biver.  from  Camden^  South  Carolina,  to  its  mouth.  (See 
Appendix  I  21.)  Pnnted  as  House  Ex.  Doc.  No.  61,  Forty-sixth  Con- 
gress, third  session. 

4.  Black  BiveTy  from  Kingstree,  South  Carolina,  to  its  mouth.  (See 
Appendix  I  24.) 

5.  Cape  Fear  Bivei',  North  Carolina,  between  Wilmington  and  Fayette- 
nille,  with  a  view  of  ascertaining  cost  and  practicahiliiy  of  clearing  away 
logs  and  overhanging  trees,  and  of  dredgirig  out  such  shoals  as  now  interfere 
with  commerce,  itemizing  cost  of  each  separately.    (See  Appendix  1 14.) 

6.  Town  Creek,  North  Carolina,  to  ascertain  cost  of  taking  out  such  shoals 
as  interfere  with  ordinary  river  steamboat  traffic.    (See  Appendix  1 16.) 

7.  Lillington  Biver,  North  Carolina.    (See  Appendix  1 15.) 

8.  Beaufort  Harbor,  North  Carolina.  (See  Appendix  1 13.)  Printed 
as  House  Ex.  Doc.  No.  78,  Forty-sixth  Congress,  third  session. 

9.  Moccasin  Biver  {Contentnea  Creek),  North  Carolina.  Printed  as 
House  Ex.  Doc.  No.  86,  Forty-sixth  Congress,  third  session.  (See,  also, 
Appendix  1 12.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  Captain  Mercur  has  been  charged  with  and  is  now  en- 
gaged upon  the  following,  the  results  of  which  will  be  duly  submitted 
when  received: 

1.  Oregon  Inlet^  North  Carolina. 

2.  Whiteoak  Btver,  North  Carolina. 

3.  Meherrin  Biver,  North  Carolina. 

4.  New  Biver,  North  Carolina. 

,    5.  Water  line  between  the  Cape  Fear  and  Waccamaw  rivers,  North  Car- 
olina. 
6.  jBar  at  mouth  of  Winyah  Bay,  South  Carolina. 

IMPROVEMENT  OF  THE  RIVERS  AND  HARBORS  ON  THE  COAST  OF  SOUTH 
CAROLINA,  GEORGIA,  AND  THE  ATLANTIC  COAST  OF  FLORIDA. 

Officer  in  charge,  Lieut.  Col.  Q.  A.  Gillmore,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  James  C.  Post,  Corps  of  En- 
gineers, until  March  1,  1881,  and  Capt.  B.  D.  Greene,  Corps  of  Engi- 
neers, since  March  1,  1881,  and  Lieut.  W.  L.  Fisk,  Coq)S  of  Engineers, 
since  September  11, 1880. 

1.  Charleston  Harbor,  South  Carolina. — ^The  works  of  improvement 
now  under  construction  consist  of  two  jetties  composed  of  riprap  stone 
resting  on  mattresses  of  logs  and  brush,  starting  respectively  from  Sul- 
livan's and  Morris  Islands,  and  converging  towards  each  other  so  as  to 
cross  the  bar  on  approximately  parallel  lines,  with  a  gap  of  one-half  to 
five-eighths  of  a  mile  between  them,  as  shall  be  hereafter  determined. 
The  ol^ect  of  the  improvement  is  to  establish  and  permanently  main- 
tain a  navigable  channel  across  the  bar  not  less  than  21  feet  at  mean 
low-tide  where  heretofore  the  available  low- water  depth  has  not  exceeded 
11}  feet 
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Piwious  to  the  adoption  of  the  new  project  there  had  been  expended 
in  improving  this  harbor  since  the  close  of  the  civil  war  (from  1871  to 
1878)  the  sum  of  $93,700  in  taking  np  the  wrecks  of  fourteen  iron-clad 
and  wooden  vessels,  and  for  other  purposes. 

During  the  fiscal  year  just  closed  there  was  laid  on  the  seaward  exten- 
sion of  the  north  jetty  a  length  of  2,725  feet  of  apron  foundation,  vary- 
ing in  width  &om  113  to  118  feet,  and  in  height  from  2^  to  3  feet,  com- 
p<^ed  of  a  mattress  of  logs  and  brush  about  IJ  feet  thick  overlaid  with 
riprap  stone  to  the  depth  of  about  14  feet.  There  was  laid  in  the  gap 
previously  left  on  the  Drunken  Dick  Shoal,  thereby  closing  that  gap,  a 
length  of  1,663  feet  of  apron  foundation  similar  to  the  above  in  method 
of  construction,  64  feet  wide  and  3f  to  4  feet  high.  In  addition  to  the 
foregoing,  7,407  cubic  yards  of  riprap  stone  were  distributed  over  the 
jetty  souUi  of  Drunken  Dick  Shoal,  raising  the  height  in  places  to  13 
and  14  feet. 

There  was  laid  on  the  south  jetty  a  length  of  4,363  feet  of  apron  foun- 
dation across  the  main  channel,  and  east  and  west  of  it,  varying  in 
width  from  42  to  112  feet,  and  in  height  from  2f  to  3  feet,  composed  of 
a  mattress  1^  feet  thick,  overlaid  with  stone. 

Some  dredging  was  done  in  the  channel  to  be  improved,  but,  the  bot- 
tom not  yielding  readily,  this  was  kept  up  for  a  short  time  only. 

At  the  end  of  the  fiscal  year  the  north  jetty  had  reached  a  total  length 
from  Sullivan's  Island  of  12,042  feet,  with  widths  varying  from  43  feet  at 
the  shore  to  118  feet  at  the  outer  end,  and  heights  varying  from  2 J  to  14 
feet,  and  the  south  jetty  had  reached  a  total  length  of  6,912  feet,  with 
widths  varying  from  40  feet  at  the  shore  to  112  feet  at  the  sea  end,  and 
with  heights  varying  from  2f  to  3  feet. 

Iq  the  report  for  the  fiscal  year  just  closed  it  is  stated  that— 


So  £u»  a8  appears,  upon  an  examination  bv  Bounding,  the  fonndations  have  stood 
weU.  The  north  jetty  has  perhaps  settled  a  little  in  some  places,  as  across  the  Beach 
Channel  at  one  or  two  points,  bat  not  to  a  very  considerable  extent. 


This  settlement  is  doubtless  the  same  as  that  mentioned  in  the  last 
annual  rei>ort,  and  there  is  no  evidence  that  it  has  increased  during  the 
last  fiscal  year. 

The  jetties  have  not,  as  yet,  produced  any  marked  effect  in  deepening 
the  channel  selected  for  improvement,  and  it  has  not  been  expected  that 
they  would  until  a  more  advanced  stage  of  progress  has  been  reached. 

The  shores  of  Sullivan'^  and  Mdrris  islands  are  going  away  so  rapidly 
as  to  furnish  occasion  for  serious  concern,  and  a  remedy  should  be 
promptly  applied.  A  couple  of  short  spur  jetties  on  Sullivan's  Island 
and  two  or  three  on  Morris  Island  would  doubtless  suflftce  to  arrest  this 
erosion,  and  their  construction  has  been  ordered. 

It  is  proposed  during  the  present  fiscal  year  to  confine  the  work 
mainly  to  the  north  jetty,  extending  it  seaward,  and  raising  it  to  higher 
levels,  by  methods  substantially  the  same  as  those  hitherto  followed, 
and  to  dredge  along  those  portions  of  the  proposed  channel  where  it 
may  appear  to  be  required.  The  south  jetty  will  perhaps  also  be  ex- 
tended until  it  reaches  shoaler  water  on  the  inner  slope  of  the  bar. 

The  estimated  cost  of  this  improvement  as  originally  submitted  March, 
9,  1878  was |1, 800, 000  00 

There  has  been  appropriated  for  it  to  date 745,000  00 

Of  this  amonnt  there  nas  been  expended  np  to  June  30,  1880,  including 
oatstanding  liabilities  at  that  date, the  snm of 252,216  41 

There  has  been  expended  to  June  30,  1881,  including  outstanding  lia- 
bilities         465,659  55 
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July  1, 1880,  amount  available $318,759  94 

Amount  appropriated  by  act  approved  March  3, 1881 175, 000  00 

$493,759  94 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabUities  July  1,  1880 108,765  45 

July  1,  1881,  outstanding  liabilities 105,654  04 

214, 419  49 

July  1, 1881,  amount  available 279, 340  45 

Amount  (estimated)  req«ired  for  completion  of  existing  project 1, 055, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883       75(^  000  00 

(See  Appendix  J  1.) 

2.  Improvement  of  SuUivan^s  Island^  for  the  protection  of  Charleston 
Harbor j  South  Carolina. — By  act  approved  June  14, 1880,  the  sum  of 
$6,000  was  appropriated  for  this  work,  the  original  intention  being  to 
expend  it  in  the  construction  of  two  or  three  short  spur  jetties  between 
Fort  Moultiie  and  the  new  north  jetty  to  protect  the  beach  against 
further  encroachment  by  the  sea.  It  was  Anally  decided  to  apply  the 
remedy  at  the  point  most  exposed,  and  build  one  jetty  only.  The  point 
selected  for  the  work  is  about  2,600  feet  west  of  the  north  jetty. 

This  spur  jetty  was  finished  in  December,  1880,  its  total  length  being 
324  feet,  of  which  a  portion,  162  feet  long,  is  formed  of  a  double  layer  of 
logs,  and  the  balance  of  a  single  layer.  The  bottom  width  is  30  feet, 
and  the  riprap  stone  put  on  the  work  amounted  to  495  cubic  yards. 

The  jetty  is  in  good  condition,  and  sand  is  accumulating  in  the 
vicinity. 

A  recent  survey  has  shown  that  this  shore  requires  still  further  pro- 
tection. 

The  orignal  estimate  of  the  cost  of  this  work  was  $6,000.    Its  cost  was  $5,000. 

July  1,  1880,  amount  available fS^OOO  00 

July  1.  1881,  amount  expended  during  liscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,000  00 

(See  Appendix  J  2.) 

3.  Ashley  River^  South  Carolina. — Ashley  Biver  is  about  40  miles  in 
length,  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  its  left  bank. 

By  act  approved  June  14, 1880,  the  sum  of  $1,000  was  appropriated 
for  this  improvement.  Another  appropriation  of  $1,500  was  made  by 
act  approved  March  3, 1881.  These  are  the  only  appropriations  ever 
made  by  Congress  for  improving  this  river. 

A  general  description  of  the  locality  was  given  in  the  last  annual  re- 
port of  the  engineer  in  charge,  contained  in  Appendix  J  3,  Annual  Report 
of  Chief  of  Engineers  for  1880. 

The  work  to  be  done  consists  in  dredging  through  certain  shoals  lo- 
cated fix)m  7  to  10  miles  from  the  city  of  Charleston.  No  bids  were 
received  for  doing  the  work  under  the  first  appropriation,  and  it  was 
found  impossible  to  hire  a  dredge  for  the  purpose.  Nothing,  therefore, 
was  done  during  the  last  fiscal  year. 

During  the  present  fiscal  year,  it  is  proposed  to  expend  the  $2,500  now 
available,  in  dredging  through  certain  shoals  located  about  2,000  feet 
below  the  Old  Wando  phosphate  works,  where  low -water  depth  of  only  7 
feet  was  found  by  a  recent  survey,  in  order  to  connect  the  11-foot  low- 
water  curves  above  and  below.  If  no  acceptable  offer  to  do  the  work 
by  contract  is  received  an  attempt  will  be  made  to  hire  a  dredge  for  the 
purpose. 

There  are  two  other  shoals  lower  down  where  the  channel  requires 
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deepening.    The  cost  of  dredging  at  those  places  is  estimated  at  $2,500. 
This  improvement  when  completed  will  directly  aid  the  business  of  sev- 
eral phosphate  works  located  above  the  shoals.    Were  there  no  mana- 
£Eu;tares  tliere,  the  present  deptU  woold  suffice. 

July  1, 1880,  amount  available $1,000  00 

Amount  appropriated  by  act  approved  March  3, 1681 1, 500  00 

$2,500  00 

July  1,  1881,  amount  expended  dnring  fiscal  year,  exclnsiye  of  ontstanding 
liabiUtiee  July  1,  1880 , 20  07 

/nly  1, 1881,  amount  available 2,479  93 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Ajnount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    2, 500  00 

(See  Appendix  J  3.) 

4.  Wapptx)  duty  South  Carolina. — By  the  river  and  harbor  act,  ap- 
proved March  3, 1881,  the  sum  of  $10,000  was  appropriated  for  improv- 
ing Wappoo  Cut,  S.  C.,  this  being  the  first  appropriation  ever  made  by 
Congress  for  the  work. 

Wappoo  Cut  is  a  narrow,  tortuous,  tidal  creek  to  the  north  of  James 
Island,  S.  C,  connecting  Stono  and  Ashley  rivers. 

The  project  of  improvement  recommended  by  the  engineer  in  charge, 
in  a  report  dated  November  22, 1880,  contemplated  the  establishment 
of  a  straighter  channel  of  6  feet  by  90  feet,  low-water  dimensions,  at  an 
estimated  cost  of  $34,000.  At  present  only  2  to  4  feet  can  be  carried 
ov^  the  principal  shoals  at  mean  low-tide. 

The  plan  of  improvement  comprised  dredging  on  the  bar  at  the  en- 
trance into  Ashley  River,  and  at  one  place  in  the  cut,  a  cut-off  through 
the  marsh  about  2J  miles  from  Ashley  River,  closing  three  small  tidal 
branches,  and  building  a  short  jetty  at  both  the  Stono  and  Ashley  river 
ends. 

The  engineer  in  charge  recommends  that  it  may  be  best  to  wait  for 
another  appropriation  before  beginning  the  work,  for  the  reason  that 
little  could  be  actually  accomplished  with  the  amount  now  available, 
and  the  work  done  would  be  wanting  in  permanency  of  character.  This 
matter  is  for  the  present  held  in  abeyance. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1883 .  24, 000  00 

(See  Appendix  J  4.) 

5.  Savannah  River  and  Harbor  j  Georgia. — During  the  last  fiscal  year  the 
operations  for  the  improvement  of  Savannah  Eiver  and  harbor  were  car- 
ried on  in  conformity  to  the  general  plan  submitted  by  the  engineer  in 
charge  August  28, 1873,  and  the  supplementary  project  of  March  19, 
1879. 

During  the  two  years  preceding  the  autumn  of  1873,  Congress  had 
appropriated  the  sum  of  $100,000  for  improving  the  river  below  the 
dty  of  Savannah,  which  had  been  expended  mainly  in  removing  wrecks, 
cribs,  and  other  obstructions. 

No  money  had  been  appropriated  before  this  since  the  close  of  the  civil 
war. 

By  act  approved  February  27, 1874,  Mr.  Henry  S.  WeUes  was  paid 
the  sum  $193,132.96  for  expenditures  made  by  him  under  contracts  with 
the  Treasury  Depaartment  of  May  1,  and  July  6, 1866,  for  removing  ob- 
structions frcHu  the  Savannah  Biver.    This  work  comprised  the  removal 


Digitized  by  VjOOQIC 


172         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

of  20  vessels,  40  cribs,  150  piles,  many  iron-shod  snags,  and  a  number 
of  torpedoes. 

By  the  project  of  August  28, 1873,  it  was  designed  to  provide  for  an 
improved  channel  from  Tybee  Roads  to  the  city  of  Savannah,  navigable 
at  high-tide  for  vessels  drawing  22  feet  of  water,  where  previously  the 
navigable  high-water  depth  rarely  exceeded  15  to  16  feet. 

The  entire  cost  of  the  project,  omitting  bank  projections  and  jetties 
or  wing-dams,  was  estimated  at  $481,320. 

Since  its  adoption  there  has  been  appropriated,  to  June  30, 1881,  the 
sum  of  $482,000.  The  expenditures  up  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1880,  including  outstanding  liabilities,  were  $249^472.13, 
and  to  June  30, 1881,  $311,528.22. 

The  supplementary  project  of  March'  19, 1879,  had  for  its  principal 
object  the  improvement  of  the  north  channel  of  the  Savannah  River  in 
preference  to  the  south  channel,  from  the  head  of  Elba  Island  to  the 
head  of  Long  Island.  This  object  was  to  be  attained  by  closing  the 
openings  between  the  islands  by  means  of  dams  and  contracting  the  area 
of  cross-section  of  the  south  channel,  to  secure  a  larger  volume  of  flow 
in  the  north  channel. 

It  was  estimated  that  the  construction  of  these  various  dams  up  to 
the  level  of  ordinary  low- water,  the  enlargement  of  the  ship-channel  by 
dredging  to  a  minimum  depth  of  14^  feet  and  a  width  of  125  feet  at  mean 
low-tide  on  all  the  shoals  between  the  city  of  Savannah  and  Tybee  Roads, 
and  the  requisite  deepening  of  the  channel  above  the  city  to  aid  the  flow 
of  the  ebb  and  flood  currents,  would  add  only  a  small  amount  to  the 
estimate  of  August  28, 1873. 

Since  it  has  been  decided  to  build  the  dams  between  the  islands  up  to 
high-water  level,  the  original  estimate  of  $481,869.64  for  works  thus  far 
approved,  will  probably  be  exceeded  by  from  $25,000  to  $30,000. 

Suminary  of  work  done  during  the  past  fiscal  year. — ^The  submerged  dam 
at  the  Cross  Tides  was  completed  in  conformity  to  the  original  design 
by  adding  245  cubic  yards  of  stone  to  the  superstructure,  the  shore  end 
repaired,  and  the  adjacent  shore  of  Argyle  Island  protected  from  erosion. 

The  gap  through  the  old  King's  Island  jetty  was  enlarged  to  70  feet. 
Work  on  the  submerged  dam  across  the  south  channel  was  continued 
for  some  time.  When  work  shall  be  resumed  under  a  new  arrangement 
it  is  expected  that  the  dam  can  be  finished  in  8  or  10  days. 

Dredging  has  been  executed  at  various  places  from  the  Cross  Tides 
down  to  near  Tybee  Roads. 

The  total  amount  of  material  dredged  was,  according  to  assistant 
engineer  S.  L.  Fremont's  appended  report,  268,220  cubic  yards,  of  which 
59,461  yards  were  taken  out  by  the  United  States  dredge  steamer  Henry 
Burden,  and  the  balance  by  the  American  Dredging  Company,  of  Phila- 
delphia, under  two  contracts  made  with  them,  one  on  December  16, 
1878,  at  the  price  of  14|  cents  -pet  yard,  and  the  other  on  October  20, 
1880,  at  14  cents  per  yard.  Only  5,136  cubic  yards  were  taken  out  dur- 
ing the  past  year  under  the  first-named  contract,  by  which  the  same 
was  terminated. 

A  draft  of  about  13  feet  at  low-water  and  19  feet  at  high-water  can  now 
be  carried  from  Tybee  Roads  to  the  city  of  Savanah. 

Work  contemplated  during  the  present  fiscal  year. — It  is  proposed  during 
the  fiscal  year  ending  June  30, 1882,  to  raise  the  crest  of  the  dam  at  the 
Cross  Tides  to  a  higher  level  next  to  Argyle  Island  to  enlarge  the  water- 
way at  shoal  places  above  the  city,  with  a  view  of  aiding  the  increased 
flow  along  the  city  wharves;  to  widen  the  gap  in  the  old  King's  Island 
jetty;  to  widen  and  deepen  the  water-way  in  front  of  the  city  in  accord- 
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ance  with  the  present  project;  to  further  improve  the  "Wrecks"  chan- 
nel below  Fig  Island  by  dredging,  and  perhaps  by  constructing  a  work 
to  concentrate  the  currents  through  the  channel  and  protect  it  from  silt 
brought  down  Back  Biver;  to  complete  the  submerged  dam  at  the  head 
of  Elba  Island  in  the  south  channel,  as  originally  proposed :  to  build 
the  three  dams  as  designed  between  the  islands  from  Elba  to  Gockspnr, 
and  to  dredge  at  such  points  as  may  from  time  to  time  require  it. 

In  addition  to  tlie  foregoing,  the  necessary  works  for  bank  protection 
and  channel  contraction,  to  which  reference  has  been  made  in  previous 
reports,  but  for  which  no  estimates  of  cost  have  until  now  been  sub- 
mitted, may  be  begun  at  two  or  three  points  where  they  will^  beyond 
doubt,  be  required,  no  matter  what  plan  for  completing  the  miprove- 
ments  may  be  determined  upon.  Without  taking  into  consideration  at 
the  present  time  the  project  contemplated  in  the  act  approved  March  3, 
1881,  which  requires  an  estimate  to  be  submitted  of  the  cost  of  improv- 
ing  the  Savannah  Eiver  and  harbor  so  as  to  give  a  channel  22  feet  deep 
•firom  the  bar  to  the  city,  with  the  same  depth  for  a  width  of  600  feet  in 
front  6f  the  city,  it  may  be  stated  that  the  maintenance  of  the  channel 
to  be  established  under  the  project  of  August  28, 1873,  will  require  an 
expenditure  of  $300,000  to  $350,000  in  the  construction  of  spur  jetties, 
training- walls,  and  bank  revetments. 

In  the  project  and  estimate  called  for  by  act  approved  March  3, 1881, 
which  are  expected  to  b^  ready  before  the  1st  of  December  next,  this 
subject  of  channel  contraction  will  be  discussed  at  greater  length,  and 
sad^  of  the  works  as  require  to  be  first  undertaken  will  be  definitely 
located  and  detailed  estimates  of  their  cost  submitted.  Additional 
works  to  be  constructed  later  will  depend  for  their  character,  magnitude, 
and  location,  in  some  degree  upon  the  effects  by  closing  dams  between  the 
islands  below  Fort  Jackson.  These  dams  wiU  not  be  finished  until  some 
time  next  winter. 

July  1,  1880,  amount  available $157,527  87 

Amoimt  appropriated  by  act  approved  March  3, 1881 65, 000  00 

8222,527  87 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

oototanding  liabilities  July  1,  1880 46,770  36 

July  1,  1681,  outstanding  liabiUties 5,285  73 

52, 056  09 

July  1,  1881,  amount  available 170,471  78 

Amount  (estimated)  reouired  for  completion  of  existing  project 350, 000  00 

Amount  thAt  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    350, 000  00 

(See  Appendix  J  5.) 

6.  8av€m'nah  River ^  Georgia. — The  act  approved  March  3, 1881,  appro- 
priated the  sum  of  $  15,000  for  this  purpose,  and  it  is  presumed  to  be  the 
intention  of  Congress  that  the  money  shall  be  expended  on  that  portion 
of  the  river  between  the  cities  of  Augusta  and  Savannah,  inasmuch  as 
the  same  act  provides,  in  separate  items,  for  improving  Savannah  Eiver 
and  Harbor  and  Savannah  Biver  above  Augusta. 

This  is  the  first  appropriation  made  by  Congress  for  this  object.  For 
the  greater  part  of  the  year  boats  drawing  4  to  5  feet  can  pass  from 
Savannah  to  Augusta,  a  distance  by  river  of  248  miles,  but  during  the 
low-river  season,  the  navigable  depth,  over  some  of  the  worst  shoals, 
does  not  exceed  2  to  3  feet. 

The  principal  obstructions  are  sand-bars,  snags,  and  floating  tiees. 

The  plan  of  improvement  recommended  by  the  engineer  in  charge 
December  22, 1880,  after  an  examination  of  the  stream  had  been  made 
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contemplated  narrowing  the  river  by  wing-dams  where  the  widths  are 
excessive ;  aiding  the  deposit  of  silt  by  light  hurdle  dikes ;  the  revet- 
ment of  caving  banks ;  catting  away  some  projecting  points ;  removing 
snags  and  piles,  and  dredging  wherever  necessary  to  aid  the  develop- 
ment of  a  low- water  channel. 

The  object  of  the  improvement  is  to  secure  a  navigable  low-river 
channel  5  feet  deep,  and  its  estimated  cost  is  $91,000.  It  is  proposed 
to  do  the  work  by  hired  labor,  and  steps  have  been  taken  to  procure  a 
snag-boat. 

During  the  present  fiscal  year  some  of  the  most  serious  snag  obstruc- 
tions will  be  removed,  and  perhaps  the  construction  of  wing-dams  near 
Augusta  will  be  commenced. 

Amount  appropriated  by  act  approved  March  3,  18«1 $15,000  00 

July  1,  1881,  amount  available 15,000  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 76, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     76, 000  00 

(See  Appendix  J  6.) 

7.  Savannah  River  above  Augusta^  Oeorgia. — By  act  approved  March 
3, 1881,  the  sum  of  $8,000  was  appropriated  for  this  improvement,  and 
the  sum  of  $16,000  was  previously  appropriated  by  act  of  June  14, 1880. 

^o  expenditures  were  made  prior  to  June  30, 1880.  Workjduring  the 
fiscal  year  just  closed  did  not  begin  until  June,  in  consequence,  mainly, 
of  a  prolonged  high-river  stage.  The  operations  consisted  in  the  removal 
by  contract  of  163  cubic  yards  of  rock  from  the  river  bottom  and  from 
an  old  dam,  the  removal  of  a  few  yards  of  gravel,  and  the  construction 
of  658  cubic  yards  of  stone  dam ;  and  it  is  reported  that  immediate  and 
permanent  benefits  have  already  been  secured  for  the  pole-boat  naviga- 
tion. The  points  improved  are  within  IJ  miles  of  the  upper  end  of 
Augusta  canal,  and  within  8  miles  of  the  city  of  Augusta.  The  project 
contemplated  the  establishment  of  a  pole-boat  channel  3  feet  deep  and 
20  feet  wide  at  an  estimated  cost  of  $45,000. 

During  the  present  fiscal  year  the  work  will  consist  in  removing  gravel 
and  rock  from  the  bed  of  the  stream,  and  in  contracting  the  water-way 
in  some  places  by  wing-dams.  Under  the  existing  appropriations  no 
work  is  contemplated  above  Trotter's  Shoals^  64  miles  from  Augusta. 

More  recent  information  leads  the  ofiicer  in  charge  to  doubt  the  prac- 
ticability of  this  improvement,  and  the  propriety  of  making  the  appro- 
priation of  $21,000  asked  for  in  the  estimate  submitted. 

July  1,  1880,  amount  available $16,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$24,000  00 

July  I,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 G69  73 

Julyl,  1881,  outstanding  UabUities 2,314  29 

2,884  02 

Julyl,  1881,  amount  available 21,115  98 

Amount  (estimated)  reonired  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .     21, 000  00 

(See  Appendix  J  7.) 

Saint  Augustin^s  Creek  (Thunderbolt  River)^  Oeorgia. — By  the  river 
and  harbor  act  approved  March  3, 1879,  the  sum  of  $5,000  was  appro- 
priated for  improving  Saint  Augustin's  Creek,  Ga.,  constituting  a  part 
of  the  inside  passage  between  the  Savannah  Biver  and  Jacksonville, 
Fla.  This  is  the  fi'st  appropriation  ever  made  by  Congress  for  this 
river. 
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The  improvement  required  consisted  in  the  entire  or  partial  removal 
of  the  wreck  of  a  large  timber  dry-dock,  sunk  daring  the  late  civil  war, 
situated  near  the  middle  of  the  stream  about  a  mile  from  its  contiuence 
with  the  Savannah  River.  The  wreck  was  removed  to  a  depth  of  10 
feet  below  mean  low-water. 

There  appears  to  be  no  necessity  at  present  for  any  further  improve- 
ment of  the  river  at  this  point,  and  no  other  appropriation  is  asked. 

July  1,  1880,  amount  available $5,000  00 

July  1,  1881,  amoant  expended  during  fiscal  year,  exclnsiveof  oatstanding 

UabUities  July  1,  1880 1,582  34 

Julyl,  li«l,  amount  available 3,417  66 

(See  Appendix  J  8.) 

Altamdha  RiveVj  Oeorgia. — By  act  approved  March  3, 1881,  the  sum 
of  $5,000  was  appropriated  for  improving  Altamaha  River,  this  being 
the  first  appropriation  ever  made  by  Congress  for  this  object. 

The  Altamaha  is  the  most  important  river  lying  entirely  within  the 
State  of  Georgia,  and  is  formed  by  the  confluence  of  the  Oconee  and 
Ocmnlgee.  It  is  155  miles  long,  has  a  sonthea^terly  coarse,  and  empties 
into  the  Atlantic  Ocean  through  Altamaha  Sound,  below  the  town  of 
Darien. 

It  was  examined  under  the  provision  of  section  2  of  the  act  approved 
Jmie  14, 1880,  and  the  repoH;  thereon  with  a  project  of  improvement 
was  submitted  by  the  engineer  in  charge  under  date  November  27, 1880. 

The  chief  obstructions  to  navigation  consist  in  rock  ledges,  sand-bars, 
and  snags,  and  the  plan  of  improvement  provides  for  their  removal  so 
as  to  secure  a  navigable  low  river  channel  80  feet  wide  and  3  feet  deep, 
at  an  estimated  cost  of  about  $60,000. 

It  is  proposed  during  thepresent  fiscal  year  to  expend  the  sum  of  $5,000, 
lately  appropriated,  in  removing  snags  of  the  worst  character,  and  per- 
haps some  rock  bars,  or  reefs,  so  as  to  give  a  passage  of  about  80  feet 
width  for  light-draught  steamboats.  The  snag-boat,  which  is  now  being 
fitted  up  for  employment  on  the  middle  Savannah  Biver,  will  also  be 
used  on  this  improvement,  and  a  part  of  her  cost  will  be  charged  to  the 
Altamaha  River  appropriation. 

The  work  on  the  Altamaha  cannot  well  be  done  by  contract. 

Amount  appropriated  by  act  approved  Maruh  3,  1881 $5,000  00 

Jnly  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 55, 000  00 

Amoant  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  39, 1883.  55, 000  00 

(See  Appendix  J  9.) 

10.  Brunswick  Harbor ^  Oeorgia. — ^During  the  last  fiscal  year  operations 
have  been  carried  on  in  general  conformity  to  the  plan  suggested  by  the 
engineer  in  charge  in  his  report  of  April  29, 1876.  That  plan  comprises 
the  eonstmction  of  a  low  crib  jetty,  starting  from  the  northeasterly  point 
of  Buzzard's  Island,  and  located  approximately  parallel  to  and  1,000 
feet  distant  from  the  opposite  shore,  for  the  purpose  of  contracting  the 
water-way  and  concentrating  the  currents  upon  a  shoal  about  1  mile 
below  the  city  of  Brunswick.  The  bottom  being  hard  and  tough  in 
places,  dredging  has  been  necessary.  The  object  of  these  works  is  to 
establish  and  maintain  a  channel  at  least  15  feet  deep  at  mean  low- tide, 
where  heretofore  there  existed  a  navigable  low-water  depth  of  only  9 
feet 

The  amount  expended  up  to  June  30, 1880,  was  $1,691.46. 

The  actual  work  of  sinking  the  palmetto  cribs  resting  on  a  pine  grillage 
or  platform  did  not  begin  until  October,  1880.    The  total  number  of  cribs 
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sunk  up  to  June  30, 1881,  is  37,  of  which  14  constitute  the  return  faee 
at  Fight  angles  to  the  shore,  about  300  feet  in  length,  exclusive  of  the 
portion,  35  feet  long,  above  low-water  line.  The  23  cribs  on  the  main 
line  cover  a  length  of  475  feet.  All  the  cribs  are  kept  some  feet  below 
the  water-level,  the  filling  being  topped  oflf  with  broken  stone  at  a  slope  . 
of  about  1  on  2  on  each  side. 

During  the  year  34,160  cubic  yards  of  material  was  removed  by  dredg- 
ing, resulting,  with  previous  dredging,  in  a  cut  through  the  shoal  varying 
in  depth  from  12  to  15  feet  and  in  width  from  20  to  80  feet  (one  cut  to 
four  cuts),  and  extending  in  a  straight  line  from  the  12J-foot  curve  on 
the  inside  sloi>e  of  the  shoal  to  a  depth  of  14  feet  on  the  outside.  The 
length  of  the  cut  is  about  4,400  feet. 

During  the  present  fiscal  year  it  is  proposed  to  continue  work  on  the 
jetty,  extending  it  to  a  point  beyond  the  crest  of  the  shoal,  and  to  widen 
and  aeepen  the  channel  by  dredging.  The  use  of  cribs  will  not  be  con- 
tinued much  farther.  The  extension  will  be  made  with  a  low  double- 
raft  jetty,  composed  of  two  layers  or  platforms  of  round  logs  loaded 
with  riprap  stone. 

Estimated  cost  of  the  improYoment J>73, 187  50 

Amount  appropriated  to  June  30,  1881 35,000  00 

July  1, 1880,  amount  available |28,408  54 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

33,408  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 9,715  14 

July  1,  1881,  outstanding  liabilities ; 3,453  16 

13, 168  30 

July  1, 1881,  amount  avaUable 20,240  24 

Amount  (estimated)  required  for  completion  of  existing  project 38, 187  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    38, 200  00 

(See  Appendix  J  10.) 

11.  Entrance  to  Cumberland  Soundj  Georgia  and  Florida. — By  act  ap- 
proved June  14, 1880,  the  sum  of  $30,000  was  appropriated  for  improv- 
ing the  entrance  to  Cumberland  Sound  between  Amelia  and  Cumber- 
land Islands,  which  was  the  first  provision  made  by  Congress  for  im- 
proving this  entrance.  IS'o  expenditures  were  made  prior  to  June  30, 
1880. 

By  act  approved  March  3, 1881,  an  additional  sum* of  $100,000  was  ap- 
propriated for  the  same  object.  The  plan  of  improvement,  quite  re- 
cently begun,  is  described  in  general  terms  in  a  report  of  the  engineer 
officer  in  charge,  dated  June  30, 1879,  contained  in  Appendix  I  8,  An- 
nual Eeport  of  the  Chief  of  Engineers  for  1879. 

The  project  consists  essentisSly  of  two  low  jetties,  composed  of  rip- 
rap stone,  resting  on  a  broad  foundation  mattress  of  logs,  or  logs  and 
brush,  starting  respectively  from  the  opposite  shores  of  the  entrance, 
and  extending  seaward  across  the  bar  upon  lines  so  directed  that  the 
outer  ends  will  be  approximately  parallel  to  each  other,  and  from  3,000 
to  3,500  feet  apart,  or  such  distance  as  may  hereafter  be  adopted.  The 
estim3»ted  cost  of  the  improvement,  with  two  long  jetties,  is  $2,071,023. 
They  are  calculated  to  maintain  a  low- water  depth  across  the  bar  of  not 
less  than  20  to  21  feet,  or  a  highwater  depth  of  26  to  27  feet.  If  only 
one  long  jetty  is  built  on  the  north  side,  with  a  spur  jetty  on  the  south 
side,  the  cost  will  not  exceed  about  $1,000,000,  and  the  low- water  depth 
paintained  will  not,  perhaps,  exceed  16  to  17  feet.    Heretofore  the  depth 
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on  the  barchaoDel  has  not  usually  exceeded  13  to  13J  feet  at  mean  low- 
water,  and  at  times  has  been  as  low  as  Hi  feet 

During  the  fiscal  year  just  closed,  the  north  jetty  was  begun,  after 
great  delay  on  the  part  of  the  contractor.  This  jfetty  starts  from  the 
sea  shore  of  Cumberland  Island  at  a  point  about  2,000  feet  distant  from 
its  southern  extremity,  and  is  directed  in  a  range  bearing  south  63J 
degrees  east. 

Up  to  June  30,  1881,  the  length  of  apron  foundation  put  down 
amounted  to  only  276  feet,  with  widths  varying  from  25  to  35  feet.  It 
is  composed  of  a  log  and  brush  mattress  about  19  inches  thick,  over- 
laid with  riprap  stone  to  the  depth  of  about  1 J  feet  in  the  work. 

During  the  current  fiscal  year  it  is  proposed  to  expend  the  balance  of 
the  two  ai)propViation8  in  extending  the  north  jettj*^,  and  perhaps  in  start- 
ing the  south  jetty,  by  methods  substantially  the  same  as  that  now  in 
use.    Estimated  cost  of  the  work  of  improvement,  $2,071,023. 

Jaly  1,  1880,  amount  available $30,000  00 

Amoant  appropriated  by  act  approved  March  3,  1881 100,000  00 

$130,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclosiye  of  outstand- 
ing liabilities  July  1,  1880..... 1,077  02 

July  1,  1881,  amount  available 128,922  98 

Amoant  (estimated)  requiredfor  completion  of  existing  project 1, 941, 023  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1838 .     500,000  00 

(See  Appendix  J  11.) 

12.  Inside  passage  between  Fernandina  and  Saint  John^s  River^  Flor- 
ida.— By  act  approved  June  14,  1880,  the  sum  of  $7,000  was  appropri- 
ated for  continuing  the  improvement  of  this  passage. 

Appropriations  for  its  improvement  were  made  at  various  times  from 
1828  to  1838,  aggregating  $78,000,  chiefly  expended  in  dredging  out 
Kingsley's  Cut,  in  Amelia  River,  3  or  4  miles  south  of  Fernandina,  and 
Gunnison's  Cut,  in  Sawpit  Creek,  4J  miles  south  of  Nassau  Sound. 

No  further  appropriations  were  made  until  the  year  1874. 

The  sums  appropriated  in  1874  ($10,000)  and  1879  ($7,000)  w^re  ex- 
pended mostly  in  dredging  on  the  worst  shoals  between  Nassau  Sound 
and  Saint  John's  River,  more  especially  at  the  junction  of  Sister's  Creek 
with  Saint  John's  River,  at  Cow  Bank,  Ocmulgee  Point,  Deepwater 
Point,  and  Gunnison's  Cut,  the  object  being  to  secure  low-water  depth 
of  4  to  5  feet. 

During  the  last  fiscal  year  the  work  consisted  entirely  of  dredging, 
and  was  confined  to  Gunnison's  Cut,  which  had  shoaled  about  2  feet, 
low-water  depth.  When  work  was  suspended  in  December,  a  single 
cat  had  been  made  for  a  length  of  about  2,057  feet,  giving  a  low- water 
depth  of  5  feet. 

The  work  has  not  since  been  resumed,  for  the  reason  given  by  the  engi- 
neer in  charge,  that  there  seemed  to  be  not  only  no  urgent  need  for  its 
continuance,  but  no  prospect  of  securing  any  permanent  improvement 
from  the  expenditure  of  small  appropriations. 

•Tlie  recently  shortened  railroad  lines  from  Fernandina  to  Jacksonville 
and  from  Fernandina  to  Savannah  will  undoubtedly  lessen  the  value  of 
this  inland  water  route. 

July  1,1880,  amount  available $7,007  62 

Jalv  I,  1831,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Habilitiea  July  1,1880 2,570  11 

Jaly  1, 18dl,  amount  available 4,437  51 

n^(See  Aprendix  J 12.) 
12  E 
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13.  Saint  Johti^s  River ,  Florida. — During  the  last  fiscal  year  work  was 
begun  upon  the  project  for  improving  the  channel  over  the  bar  at  the 
mouth  of  the  Saini  John's  River  by  means  of  two  jetties,  as  described 
in  a  report  of  the  engineer  officer  in  charge,  printed  in  Appendix  I  7, 
Annual  Report  of  the  Chief  of  Engineers  for  1879.  The  objexjt  of  the 
improvement  is  to  maintain  a  cliannel  for  large  ocean-going  vessels, 
where  heretofore  the  low-water  depths  have  not  exceeded  6  to  8  feet. 
No  expenditures  had  been  made  under  this  project  up  to  June  30, 1880. 

The  work  done  during  the  year  was  conftneil  to  the  south  jetty,  and 
consisted  in  laying  2,786  linear  feet  of  apron  foundation,  composed  of  a 
log  and  brush  mattress  about  19  inches  thick,  overlaid  with  stone  to  the 
depth  in  the  work  of  about  IJ  feet.  Of  this  total  length,  a  section  874 
feet  long,  varying  in  width  from  20  to  36  feet,  and  in  height  from  2J  to 
3  feet,  constituted  the  shore  end,  starting  from  high-water  line  and  laid 
on  a  straight  range  bearing  north  46f  degrees  east.  Another  section 
amounting  to  a  length  of  1,916  feet  was  laid  on  the  main  line,  in  a  direc- 
tion bearing  north  74  degrees  and  54  minutes  east.  It  is  composed  of  a 
mattress  like  that  above  mentioned,  varying  in  width  from  38  to  87  feet, 
overlaid  with  stone  to  the  depth  of  12  to  15  inches;  the  thickness  of 
mattresses  and  stone  varj'ing  from  2f  to  3  feet.  The  work  remains  in 
good  condition. 

During  the  present  fiscal  year  it  is  proposed  to  extend  the  south  jetty 
seaward  toward  the  crest  of  the  bar,  to  raise  it  higher  where  it  crosses 
deep  water,  and  to  l>egin  the  north  jetty,  the  work  on  both  jetties  to 
consist  mainly,  as  heretofore,  in  mattress  work  overlaid  with  stone. 

Estimated  cost  of  the  improvement $1,306,409  00 

Amount  appropriated  to  June  30, 18dl 225,000  00 

Amount  expended  to  June  30, 1881,  including  outstanding  Uabilities.. .  42, 296  92 

July  1,  1880,  amount  available |125.000  00 

Amount  appropriated  by  act  approved  March  3,  1881 100,000  00 

1225, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstandingliabilitiesJuly  1,1880 28,521  42 

July  1,  1881,  outstanding  liabilities 13, 775  50 

42,296  92 

July  1,  1881,  amount  available 182,703  08 

Amount  (estimated)  required  for  completion  of  existing  project 1, 201, 4(»9  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      5()0,  (HK)  00 

(See  Appendix  J  13.) 

14.  Improvement  of  Volusia  Bar^  Florida, — By  act  approved  June  14, 
1880,  the  sum  of  S5,000  was  appropriated  for  improving  Volusia  Bar, 
Fla.  The  act  also  authorized  the  Secretary  of  War  '*to  make  such 
special  contract  for  the  prosecution  of  the  work  as  may  in  his  judgment 
best  promote  the  interests  of  the  government."  This  was  the  first  ap- 
propriation made  for  the  work. 

A  second  a2)propriation  of  $5,500  was  made  by  act  approved  March 
3, 1881. 

Volusia  Bar  \r  located  at  the  southeast  end  of  Lake  George,  about 
162  miles  from  the  mouth  of  the  Saint  John's  Eiver  at  a  point  where  the 
waters  of  the  river  discharge  into  the*  lake. 

A  project  of  improvement  by  means  of  two  bnish  and  stone  jetties, 
with  a  view  of  establishing  and  maintaining  a  channel  6  feet  deep  over 
this  bar,  where  heretofore  the  low  river  depth  has  occasionally  not  ex- 
ceeded 4  to  4^  feet,  was  submitted  by  the  engineer  in  charge  July  16, 
1879.    The  estimated  cost  of  the  work  was  $15,000. 

During  the  last  fiscal  year  work  was  confined  to  the  west  jetty,  of 
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which  there  was  laid  by  contract  a  length  of  1,950  feet  varying  in  width 
fipom  6  feet  near  the  shore  to  12  feet  at  the  outer  end  and  in  height  from 
2  to  2 J  feet. 

Fender  piles  were  driven  to  keep  boats  away  from  the  work.  The 
free  end  re«ts  in  3J  feet  of  water.  During  the  present  fiscal  year  it  is 
the  intention  to  extend  the  west  jetty  beyond  the  crest  of  the  bar  into 
6  feet  water,  and  to  begin  the  east  jetty,  by  methods  substantially  the 
same  as  those  hitherto  followed. 

July  1,  1880,  amount  available $5,000  00  S  T^^ 

Amount  appropriated  by  act  approved  March  3,  1881 5, 500  00 

$10,500^00 

July  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  ,.„„^  "    - 

outstanding  liabilities  July  1,  1880 4,977  60  '^^ 

Jnlv  1,1881,  outstanding  liabilities 22  40  -• 

5,000  00 

July  1,  1881,  amount  available.. ." 5,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      5, 000  00 

(See  Api)endix  J  14.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14^ 
1880,  Liieutenant-Colonel  GiUmore  was  charged  with  the  following  ex- 
aminations and  surveys  and  has  completed  them  all  except  one,  which 
is  now  in  progress : 

1.  Edisto  and  SaJMehatckie  rivers^  in  South  Carolina.  ^  Printed  in 
House  Ex.  Doc.  No.  23,  Forty-sixth  Congress,  third  session.  (See>lso 
Appendixes  J  16  and  J  16.) 

2.  For  the  reopening  of  the  Santee  Canal.  Printed  as  Senate  Ex.  Doc. 
No.  60.  Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  17.) 

3.  I^or  the  improvement  of  Wappoo  Cutj  South  Carolina.  Printed  in 
House  Ex;  Doc.  No.  19,  Forty-sixth  Congress,  third  session.  (See  also 
Appendix  J  4.)  »-:t  •• 

4.  The  Altamaha  River y  Oeorgia.  Printed  in  House  Ex.  Doc.  Xo.  19, 
Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  9.) 

5.  The  Canoochse  River^  Oeorgia,  Printed  in  House  Ex.  Doc.  No.  19, 
Forty-sixth  Congress,  third  session.    (See  also  Appendix  J  18.) 

6.  Romney  Marsh,  near  Doboy^  and  the  mouth  ofJehyl  Creek,  PrinttMl 
in  House  Ex.  Doc  No.  19,  Forty-sixth  Congress,  third  session.  (See  also 
Appendixes  J  19  and  J  20.) 

7.  For  the  opening  of  a  ship-canal  across  the  Charleston  NecJcy  South  Car- 
olina. Printed  in  House  Ex.  Doc.  No.  19,  Forty-sixth  Congress,  third 
session.     (See  also  Appendix  J  21.) 

8.  For  the  opening  of  steamboat  communieaiion  from  the  Sahit  Joint's 
Birer,  Florida,  by  way  of  TopoJcalija  Lake,  to  Charlotte  Harbor  or  Pease 
Creek. — This  examination  was  not  completed  at  the  close  of  the  tiscal 
year.  Surveying  parties  took  the  field  in  January.  A  considerable 
number  of  lines  have  been  nm  with  the  transit  and  level  and  compass 
and  level  between  the  designated  terminal  points  of  the  route,  and  the 
location  and  surface  altitudes  of  all  the  important  lakes  on  or  near  the 
trial  lines  were  determined.  Eeconnaissances  were  made  in  various 
directions  in  the  vicinity  of  Kissimee  Kiver,  the  Upper  Saint  John's 
Lake.  Okeechobee,  and  Charlotte  Harbor. 

It  18  not  probable  that  all  the  field  work  will  be  completed  before  the 
rainy  season  sets  in  in  July  and  compels  a  withdrawal  of.  the  party.    It 
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is  expected  that  the  examination  will  be  finished  and  a  report  tbereon 
submitted  during  the  coming  winter. 

9.  The  Savannah  River ^  from  Savannah  to  Augusta j  Oeorgia.  Printed 
in  House  Ex.  Doc.  No.  23,  Forty-Sixth  Congress,  third  session.  (See 
also  Appendix  J  6.) 

And  in  compliance  with  the  river  and  harbor  act  of  March  3, 1881, 
the  same  oflScer  ha«  been  charged  with,  and  is  now  engaged  upon  the 
following,  the  result  of  which  will  be  duly  submitted,  when  received : 

1.  Survey  and  estimates  of  the  cost  of  the  further  improvements  neceg- 
sary  to  he  made  in  ths  Savannah  River  and  Harbor  to  increase  the  depth  of 
Hie  water  in  said  river  aiid  harbor  from  the  bar  up  to  the  city  to  22  feet^  and 
an  estimate  of  the  cost  of  widening  th^  channel  of  the  Savannah  River  oppo- 
site the  city  to  600  feet  of  uniform  depth  with  the  balance  of  the  channel, 

2  Examination  of  Indian  River^  FU>rida^  at  the  north  end^  in  view  of 
opening  a  passage  into  the  lagoon  one-half  mile  east. 

GULF    OF   MEXICO. 

IMPROVEMENT  OF  THE  HARBORS  OF  MOBILE,  ALABAMA,  AND  OF  PEN- 
SACOLA  AND  CEDAR  KEYS,  FLORIDA;  OF  TAMPA  AND  APALACHICOLA. 
BAYS,  FLORIDA;  AND  OF  CERTAIN  RIVERS  IN  GEOEGUA,  ALABAMA, 
FLORIDA,  AND  MISSISSIPPI,  EMPTYING  INTO  THE  GULF  OF  31EXICO. 

Officer  in  charge,  Capt.  A.  jS^.  Damrell,  Corps  of  Engineers. 

1.  Mobile  Harbor^  Alabama, — The  present  project  for  the  improvemeDt 
of  this  harbor  was  adopted  in  starch,  1880,  the  object  being  to  altbrd  a 
channel  of  entrance,  from  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  of  not  less  than  17  feet  depth.  The  present  chaunel 
is  200  feet  wide  through  "Dog  Kiver  Bar,"  and  300  feei  through  ^'Choc- 
taw Pass  Bar,"  with  not  more  than  13  feet  depth  at  the  shoalest  part, 
and  was  obtained  by  dredging  under  previous  appropriations,  between 
1870  and  1878,  amounting  in  the  aggregate  to  $401,000. 

The  amount  expended  to  June  30, 1881,  is  §22,638.70,  and  has  resulted 
in  securing  a  channel  35  feet  wide  and  minimum  depth  of  17  feet^  at 
mean  low-tide,  3J  miles  long,  and  the  widening  of  the  cut  to  70  feet  for 
a  distance  of  0.57  of  a  mile,  with  the  same  depth. 

The  amount  available  and  the  appropriation  asked  for,  $200,000,  is  to 
be  expended  in  extending  and  widening  the  above  cut,  and  it  is  expected 
that  a  channel- way  will  be  obtained  through  to  the  city,  of  a  minimam 
depth  of  17  feet,- and  sufliciently  wide  to  be  used,  thereby  giving  great 
relief  to  the  commerce  of  the  port. 

Under  the  appropriation  of  $100,000,  made  by  act  of  Congress,  ap- 
proved March  3,  1879,  the  lowest  bid  received  was  24.9  cents  per  cubic 
yard,  which  was  rejected;  under  that  combined  with  the  ai)propriation 
of  June  14, 1880,  a  t6tal  of  $225,000,  the  lowest  bid  was  12.3  cents  per 
cubic  yard,  or  less  than  one-halt. 

Julyl,  1881,  amount  available $224,a^  00 

Amouut  appropriated  bv  act  approved  Marcli  3, 1881 100, 000  00 

ja24,884  00 

July  1,  1881,  amount  expended  durinp;  fiscal  year,  exclusive 

ofoutstauding  liabilities  July  1,  1880 1 21,575  72 

July  1,  18ol,  outstanding  liabilities 947  0? 

22,522  79 

July  1,  1881,  amount  available 302,361  21 

Amouut  (estimated)  required  for  completion  of  existiug  project 495,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  200, 000  00 

(See  Appendix  K  1.) 
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2.  Pensaeola  Rarhor,  Florida, — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1881,  the  object  being  to  open  a 
channel  by  dredging  through  a  shoal  \rhich  has  formed  inside  the  outer 
bar,  300  feet  wide  and  24  feet  deep  at  mean  low-water,  and  to  construct 
snch  jetties  as  may  be  necessary  to  prevent  the  furtlier  abrasion  of  the 
beach  near  Fort  McTlae,  or  on  the  western  side  of  the  entrance  to  the 
harbor,  and  to  maintain  the  dredged  channel.  The  natural  channel 
has  ft  depth  of  not  more  than  20  feet  at  the  shoalest  part  at  mean  low- 
water. 

The  amount  expended  to  30th  of  June,  1881,  is  $3,486.60  which  has 
been  nsed  in  surveys  for  locating  channel  and  jetties,  advertising  for 
bids,  office  exi)ense8,  and  preliminary  work  generally. 

The  amount  available,  and  the  appropriation  of  $75,000,  asked  for  is 
to  be  applied  to  the  construction  of  jetties  and  the  dredging  of  a  channel 
according  to  the  above  i>roject. 

Jttlyl,  Ideu,  amount  available $53,098  07 

AjDount  appropriated  by  act  approve<l  March  3, 1H81 20, 000  00 

$73,098  07 

Joly  1,  l?*j?l,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 3,486  60 

July  1,  l-9il,  amount  available 69,611  47 

AaiMint  (estimated)  required  for  completion  of  existing  project 104, 470  25 

AnKNint  that  can  lie  profitably  expended  in  fiscal  year  ending  Jane  30,18^3.     75, 000  00 

(See  Apx>endix  K  2.) 

.'^  Harbor  at  Cedar  KeySy  Florida, — ^The  project  adopted  for  this  im- 
pmvement  was  to  o2)en  a  channel  200  feet  wide,  and  of  as  great  a  depth 
sw  the  nnderlying  limestone  would  permit,  not  exceeding  12  feet,  from  the 
Gulf  of  Mexico  to  Cedar  Keys.  To  accomplish  this  a  cut  200  feet  wide 
had  to  be  made  through  the  outer  bar,  on  which  there  was  only  an  average 
iie|>th  of  8 J  feet  of  water,  a  cut  through  the  middle  ground  of  same 
width,  where  there  was  only  a  depth  of  IJ  feet  of  water  at  mean  low- 
tide,  the  removal  of  some  shoals  in  the  channel  between  the  outer  bar 
and  middle  ground,  and  the  removal  of  the  wreck  of  the  Steamer  Lewis- 
bnrg  near  the  west  end  of  the  railroad  wharf. 

The  amount  expended  in  accomplishing  this  improvement  is  882,500, 
or  #51,000  less  than  the  original  estimate,  which  is  due  to  the  modifica- 
tions made  from  the  original  plan  as  well  as  to  the  reduced  prices  paid 
for  drwlging  during  the  last  two  years. 

The  increase  in  commerce  from  the  westward,  which  may  result  from 
the  improvement  of  the  Suwanee  Eiver,  may  require  the  opening  of  the 
northwest  channel  to  this  harbor.  A  survey  will  be  necessary  to  ascer- 
tain the  cost  of  such  improvement,  before  an 3'  appropriation  is  asked  for. 

Jalyl,  l*<^,  amount  available $26, 649' 43 

Jnlyl,  1»«<1,  amonnt  expended  during  fiscal  year,  exclusive  of  oututanding 
liabilititu  July  1,  lH?-0 \ 26,447  46 

JuU  1, 1«««1.  amount  avaHable 201  97 

<See  Api>endix  K  3.) 

4.  Chattahoochee  Eirer,  Georgia  and  Alabama, — The  present  project  for 
the  improvement  of  this  river  was  adopted  in  1873,  the  object  being  to 
afford  a  channel  100  feet  wide  and  4  feet  deep  at  low-water  from  Chat- 
tahoochee, its  month,  to  Columbus,  Ga.  The  original  channel  was  im- 
lassable,  at  times,  between  Columbus  and  Eufaula,  and  the  least  depth 
on  the  bars  varied  from  1  to  3  feet.  It  was  at  other  jdaces  narrow  and 
QQrh  obstmcted  with  snags. 
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The  amount  expended  to  June  30, 1881,  is  $86,040.64  (estimated,  as  no 
separate  account  was  kept  of  the  expenditure  on  the  Chattahoochee  and 
Flint  when  the  appropriation  was  made  for  both  together),  and  has  re- 
sulted in  oi)ening  and  keeping  open  to  navigation  the  whole  year  the 
whole  length  of  the  river. 

Complaints  have  been  made  as  to  the  eflfect  of  some  of  the  construc- 
tions, which  will  be  investigated. 

The  amount  available  and  the  appropriation  asked  for,  $65,000,  is  to 
be  applied  to  continuing  the  improvement  according  to  the  approved 
project. 

July  1,  1880,  amoiuit  available $37,204  66 

Amount  ai)propriat«d  by  act  approved  March  3,  1881 20, 000  00 

$57,204  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 18,245  30 

July  1,  1881,  amount  available 38,959  36 

Amount  (estimatiMl)  required  for  completion  of  existing  project 115, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :<0, 1883. .     65, 000  00 

(See  Appendix  K  4.) 

5.  Flint  River^  Oeargia. — The  present  project  for  the  improvement  of 
this  river  was  a<lopted  in  1873,  and  modified  in  1880,  the  object  of  the 
original  project  being  to  afford  a  channel  100  feet  wide  and  3  feet  deep 
from  the  mouth  up  to  Albany,  G«.,  and  of  the  modification  to  improve 
for  high- water  navigation  that  i>ortion  of  the  river  between  Albany  and 
Montezuma,  about  77  miles  above. 

The  old  channel  was  formerly  only  na\igable  to  Bainbridge  at  low- 
water,  and  for  that  distance  was  narrow,  crooked,  and  dangerous. 

The  amount  expended  to  June  30, 1881,  is  $48,025.16,  and  nas  resulted 
in  opening  a  channel  of  the  proposed  depth  and  width  from  the  mouth 
of  the  river  to  "Hell  Gate,''  a  distance  of  58  miles,  and  in  clearing  the 
channel  between  Albany  and  Montezuma,  for  a  distance  10  miles  above 
Drayton,  for  high- water  navigation. 

The  appropriation  of  $75,000  asked  for  the  year  ending  June  30, 
1883,  is  to  be  applied  to  continuing  the  improvement  on  the  lower  river 
towards  Albany  and  on  the  upper  river  towards  Montezuma. 

Amount  available '122,867  52 

Amount  appkt)priated  by  act  approved  March  3, 1681 15, 000  00 

$37, 867  52 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I,  1880 15,892  68 

July  1,  1881,  amount  available 21,974  84 

Amount  (estimated)  required  for  completion  of  existing  project 152, 829  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1883 .    75, 000  00 

(See  Appendix  K  5.) 

6.  Apalachicola  River,  Florida. — ^The  project  for  the  improvement  of 
this  river  was  adopted  in  1874,  the  object  being  to  aflford  a  channel  of 
6  feet  depth  and  sufficient  width  its  whole  length,  avoiding  the  worst 
portion  by  utilizing  Styx  Eiver  and  Mocassin  Slough. 

The  natural  channel  had  sufficient  depth  and  generally  sufficient  width, 
but  was  considerably  obstructed  by  snags,  and  the  portion  through 
Mocassin  Slough  was  crooked,  narrow,  and  diffiQult.  The  amount  ex- 
pended to  June  30, 1881,  is  $32,260.42,  and  has  resulted  in  opening  the 
river  and  keeping  it  open  as  projected,  and  in  addition  greatly  improv- 
ing the  navigation  of  Chipola  Cut-off  a  distance  of  9  miles  (froin  its 
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Upper  end  to  White's  Bluff),  giving  access  by  steamer  to  the  orange 
groves  along  Dead  Lake. 

The  amount  available  and  the  appropriation  asked  for  is  to  be  applied 
to  preserve  the  improvement  already  made,  and  to  close  or  partially  close 
some  of  the  outlets  of  this  river,  as  auxiliary  to  the  improvement  of  the 
bar  at  its  mouth. 

July  1,  1830,  amount  available $5,905  39 

Amount  appropriated  by  act  approved  March  3,  1881 1,500  00 

.  |7, 405  39 

Jnly  1,  It^X,  amonnt  expended  daring  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1880 3,165  81 

July  1,  1881,  amount  available 4,239  58 

Amount  (estimated)  required  for  completion  of  existing  project 43,500  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883 . .  25, 000  00 

(See  Appendix  K  6.) 

7.  ApalachicoUi  Bapy  Florida. — The  present  project  for  the  improve- 
meut  of  this  harbor  was  adopted  in  1880,  the  object  being  to  afford  a 
cbaiiuel  of  entrance  from  Apalachicola  Bay  to  the  river  of  the  same 
name  100  feet  wide  and  11  feet  deep  at  mean  low-water.  The  present 
chanuel  has  a  depth  of  about  3^  feet  at  the  shoalest  place. 

The  amount  expended  to  June  30, 1881,  is  $401.11,  and  was  for  adver- 
tising and  preliminary  work.  A  contract  has  been  executed  in  connection 
with  the  work,  but  the  contractor  not  being  ready  no  work  was  accom- 
plished during  the  year. 

With  the  amount  available,  $19,598.89,  and  the  appropriation,  $80,000, 
asked  for,  it  is  proposed  to  dredge  the  channel  referred  to  above,  and  it 
is  expected  the  amount  will  complete  the  project. 

July  1,  ISeO,  amount  available $10,000  00 

Affloant  appropriated  by  act  approved  March  3, 1881 10, 000  00 

120,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 401  11 

Jaly  1,  1881,  amount  available 19,598  89 

Amount  (eatiraatcd)  required  for  completion  of  existing  project 80, 000  00 

Amount  that  can  be  jirotitably  expended  in  fiscal  year  ending  June  30, 1883.     80, 000  00 

(See  Appendix  K  7.) 

8.  Tampa  Bay^  Florida, — The  present  project  for  the  improvement  of 
the  harbor  was  adopted  in  1880,  the  object  being  to  afford  a  channel  150 
feet  wide  and  9^  feet  deep  from  Ballast  Point  to  the  mouth  of  the  Hills- 
l)orough  River,  and  of  the  same  depth  and  200  feet  wide  up  to  the  town 
of  Tampa.  The  present  channel  has  not  more  than  5  feet  depth  in  the 
shoalest  place. 

The  amount  expended  to  June  30, 1881^  is  $9,885.61,  and  has  resulted 
in  making  a  cut  of  the  projected  depth  and  60  feet  wide,  2,900  in  length. 

The  amount  available  and  the  appropriation  of  $77,000  asked  for  is  to 
be  expended  in  widening  and  extending  the  above  cut  by  dredging,  and 
may,  possibly,  complete  the  project. 

Jnlyl.  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  Marck  3,  1861 10, 000  00 

$20,000  00 

July  1,  1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabUlties  July  1,  1880 9,885  61 

Jnlyl,  1881,  amount  available 10,114  39 
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Amoant  (estimated)  required  for  completion  of  existing  project f77, 002  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     77, 000  00 

(See  Appendix  K  8.) 

9.  Suwanee  RiveVy  Florida. — ^The  present  project  for  the  improvement 
was  adopted  in  August,  1880,  the  object  being  to  aflPord  a  channel  of 
entrance  from  Suwanee  Bay,  through  both  the  east  and  west  passes 
into  the  Suwanee  River,  of  navigable  width,  and  of  not  less  than  5  feet 
depth  at  ifie&ii  low-water,  and  to  improve  the  river  above,  so  as  to  give 
a  least  depth  of  4  feet  from  Roland's  Bluflf  to  Ellaville,  with  a  width  of 
50  feet. 

The  present  channel  across  the  bar  has  not  more  than  3.8  feet  depth 
at  its  shoalest  place;  from  there  to  Roland's  Blufi'  there  is  a  least  depth 
of  5  feet,  and  from  Roland's  Bluff  to  Ellaville  the  depth  varies  from  17 
feet  to  li  feet  at  mean  low- water,  snags  and  overhanging  trees  obstruct- 
ing the  river. 

The  amount  of  $314.26  was  expended  during  the  year  ending  Jane  30, 
1881,  defraying  advertising  and  office  expanses. 

The  appropriation  of  $25,000  asked  for  is  to  be  applied  to  continu- 
ation of  the  improvement  under  the  adopted  project. 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

f^.QOOOO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,  1880 314  26 

July  1,  1881,  amount  available 7,685  74 

Amount  (estimated)  required  for  completion  of  existing  project 47, 158  00- 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  25,000  00 

(See  Appendix  K  9.) 

10.  Choctawliatchee  Biver^  Florida. — The  present  project  for  the  im- 
provement of  this  river  from  its  mouth  to  Geneva  was  adopted  in  1872, 
the  object  being  to  improve  the  navigation  of  the  river,  by  the  removal 
of  snags,  overhanging  trees,  wrecks,  and  other  obstructions,  to  accomo- 
date the  trade  at  that  time. 

The  present  project  for  the  improvement  of  this  river  from  Geneva  to 
Xewton  was  adopted  in  1880,  its  object  being  to  improve  this  section 
of  the  river  for  high-water  navigation  by  the  removal  of  snags,  sunken 
logs,  and  overhanging  trees. 

The  amount  expended  to  June  30, 1881,  is  $27,367.38,  and  has  resulted 
in  making  navigation  as  far  up  ss  Geneva  comparatively  safe,  140  miles 
on  this  section  of  the  river  having  been  improved.  No  work  was  done 
between  Geneva  and  Newton. 

The  appropriation  of  $25,000  asked  for  is  to  be  applied  to  clearing  the 
river  of  all  snags,  stumps,  and  overhanging  trees,  from  the  mouth  to 
Geneva,  and  to  the  removal  of  the  remainder  of  the  wreck  of  a  steamer, 
and  to  obtaining  a  high-water  channel  from  Geneva  towards  Newton, 
as  far  as  the  appropriation  will  permit. 

July  1,  1880,  amount  available $8,047  53 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000 .00 

$18, 047  33 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  on  standing 

liabilities  July  1,  1880 8.414  8(> 

July  1,  1881,  amount  available 9,632  67 

mount  (estimated)  required 
mount  that  can  be  profitably 

(See  Appendix  K  10.) 
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11.  Withlacoochee  RiveVj  Florida. — The  project  for  this  improvement, 
aklopted  in  1881,  is  to  improve  the  river  by  the  removal  of  snags,  over- 
hanging trees,  loose  rocks,  the  deepening  of  some  of  the  worst  shoals, 
and  a  bar  near  the  mouth  of  the  river,  so  as  to  enable  boats  drawing  2 
feet  of  water  to  navigate  the  river  during  about  half  of  the  year.  The 
present  depth  of  the  river  varies  from  1  foot  to  7^  feet,  with  a  width  of 
from  50  to  160  feet. 

No  exi)enditure  has  been  made  during  the  fiscal  year  ending  June  30, 
1881. 

The  appropriation  of  $16,400,  asked  for  fiscal  year  ending  June  30, 
1883,  is  to  be  applied  to  the  completion  of  the  project  for  the  improve- 
ment of  Hiis  river,  which  will  not  be  permanent ;  the  amount  required 
to  preserve  the  work  cannot  be  estimated,  but  will  be  small. 

Amount  appropriated  by  act  approved  March  3,  1881 |7, 500  00 

Jalyl,  1881,  amoant  available 7,500  00 

AmoQnt  (estimated)  required  for  completion  of  existing  project 16, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  16, 400  00 

(See  Api)endix  K  11.) 

12.  Pea^e  Creek,  Florida. — The  project  for  this  improvement,  adopted 
in  1881,  is  to  improve  this  stream  for  high-water  navigation  by  the  re- 
moval of  snags,  sunken  logs,  overhanging  trees,  and  loose  roi^ks  from 
the  channel,  from  its  mouth  to  Fort  Meade. 

The  present  depth  varies  from  6  inches  to  8  feet,  with  a  width  of  from 
50  to  150  feet. 

Ko  expenditure  has  been  made  during  the  fiscal  year  ending  June  30, 
1881. 

The  appropriation  of  $9,700,  asked  for  fiscal  year  ending  June  30, 1883, 
is  to  be  applied  to  the  completion  of  the  project  for  the  improvement  of 
this  work,  which  will  not  be  permanent ;  the  amount  required  to  pre- 
serve the  work  cannot  be  estimated,  but  will  be  small. 

Amoont  appropriated  by  act  approved  March  3,  1881 $7, 000  00 

Jalyl,  1881,  amount  available i 7,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 9, 700  00- 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.     9, 700  00 

(See  Appendix  K  12.) 

13.  Escambia  River,  Alabama  and  Florida. — The  present  project  for 
the  improvement  was  adopted  in  1880.  The  object  is  to  afford  a  chan- 
nel of  entrance  from  Escambia  Bay  into  Escambia  Eiver  of  150  feet 
width  and  5J  feet  deep  at  mean  low-water,  and  to  improve  the  river 
above  to  the  Alabama  and  Florida  State  line. 

The  least  depth  at  present  on  the  bars  in  the  natural  channel  is  1.9 
feet.  The  river  has  sufficient  depth  and  width,  but  is  obstructed  by 
snags  and  log  booms;  needs  rectification  at  places,  and  the  banks  re- 
quire protection  at  points  to  prevent  wash. 

Xo  work  was  done  on  this  improvement  up  to  June  30,  1881 ;  the 
amonnt  of  $328.69  was  expended  for  advertising  and  office  expenses. 

The  appropriation  of  $12,000  asked  for  can  be  profitably  expended 
(luring  the  year  ending  June  30, 1883,  and  it  is  proposed  to  apply  the 
same  to  the  completion  of  the  project  adopted. 

This  improvement  will  not  be  permanent  in  its  character,  but  will 
require  a  comparatively  small  expenditure  every  two  or  three  years  for 
its  preservation. 
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July  1,  1880,  amount  available $8,000  00 

Amount  appropriated  by  a<it  approved  March  3,  1881 5, 000  00 

$13, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I,  1880 328  69 

July  1,  1881,  amount  available 12,671  31 

Amount  Testimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     12, 000  00 

(See  Appendix  K  13.) 

14.  Alabama  River,  Alabama. — The  project  for  the  improvement  of 
this  river  was  adopted  in  1876,  the  object  being  to  afford  a  channel  200 
fe(*t  wide  and  4  feet  deep  at  low-water,  from  its  mouth,  50  miles  above 
Mobile,  Ala.,  to  Wetumpka,  Ala. 

Work  was  commenced  on  this  improvement  in  the  summer  of  1878  and 
has  been  continued,  during  low-water  seasons,  up  to  the  present  time. 
During  the  fiscal  year  ending  June  30, 1881,  $18,688.04  were  expended, 
and  with  this  amount  five  shoals  at  Gardner's  Island,  Cox's  Bar,  Had- 
nof  s  Bar,  Three  Chutes,  and  bar  below  Cut-Off  were  improved  so  as  to 
afford  a  sufficient  depth  of  water.  The  dam  at  the  Cut-Off  and  several 
of  the  works  previously  constructed  were  repaired,  and  the  most  danger- 
ous snags  were  removed,  as  far  as  Montgomery. 

By  act  of  March  3, 1881,  the  sum  of  $20,000  was  appropriated  for  this 
work,  making  the  total  amount  available  July  1,  1881,  $41,854.20,  to  be 
applied  to  the  continuance  of  the  improvement  from  Gardner's  Island, 
320  miles  above  Mobile  towards  Wetumpka,  as  far  as  the  funds  will 
permit,  by  continuing  the  construction  of  dams  and  jetties  to  deepen 
shoals,  removal  of  snags,  and  necessary  construction  of  shore  protections. 

July  1,  1880,  amount  available $40,542  24 

Amount  appropriated  by  act  approved  March  3, 1B81 20, 000  00 

160,542  24 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 18,688  04 

July  1,  1881,  amount  available 41,854  20 

Amount  (estimated)  required  for  completion  of  existing  prdject 129, 741  00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  K  14.) 

15.  Warrior  and  Tomhighee  rivers,  Alabama. — ^The  present  project  for 
the  improvement  of  these  rivers  was  adopted  in  1875,  the  object  being  to 
afford  a  channel  80  feet  wide  and  3  and  4  feet  deep  at  low-water  ftt)m 
the  mouth  of  the  Tombigbee  up  to  Columbus,  Miss.,  and  up  the  Warrior 
to  Tuscaloosa,  Ala. 

The  natural  channel  was  not  navigable  at  low-water. 

The  amount  expended  to  June  30,  1881,  is  $•109,290.74  on  the  Warrior 
above  Tuscaloosa  and  on  the  Tombigbee  below  Columbus — the  appro- 
priations having  been  made  jointly — and  has  resulted  in  obtaining  a 
channel  about  50  feet  wide  and  3  feet  deep,  with  the  exception  of  two 
bars,  where  the  work  already  constructed  needs  repairs  and  revision. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  asked 
for  fiscal  year  ending  June  30,  1883,  it  is  proposed  to  continue  the  im- 
provement by  widening  and  deepening  the  channel  according  to  the 
X)roject,  as  far  up  as  the  funds  available  will  permit,  and  in  keeping  the 
channel  free  of  snags  and  other  obstructions. 
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Jt.Yh  L-^SO,  amoant  available 854,786  96 

Aii'int  appropriated  by  act  approved  Marcb  3, 1881 25, 000  00 

|79, 786  .96 

Jsiv  I.  l!?hl,  amount  expended  duriDg  fiscal  year,  exclusive  of  outstanding 
labilities  July  1,  1H80 29,077  70 

Jalyl,  Ir^l,  amount  available 50,709  26 

Amoant  (estimated)  required  for  completion  of  existing  project 178, 000  00 

i2.>imt  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1883.    70, 000  00 

n,  Tinnhigbee  below  Viemiaj  Alabama, — ^Tiie  present  project  for  the 
improvement  of  this  section  of  the  river  was  adopted  in  1871,  and  modi- 
M  in  1879,  the  object  being  to  aflbrd  alow-Vater  channel  of  navigable 
width  and  4  feet  depth  from  its  mouth  to  Demopolis,  and  3  feet  depth 
fntra  Demopolis  up  to  Vienna.  The  old  channel  was  navigable  at  low- 
water  only  as  far  as  Demopolis,  and  navigation  was  difficult  and  danger- 
ors  at  all  times. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  asked 
tor,  for  fiscal  year  ending  June  30,  1883,  it  is  proposed  to  complete  the 
ir^provement  below  Demopolis  and  extend  the  same  up  the  river  from 
i;j«t  point  as  far  as  funds  available  with  permit. 

w.  Tambigbee  below  Columbm,  Mississippi,  and  Vienna^  Alabama. — The 
j»rv8eiit  project  for  the  improvement  of  the  river  was  adopted  in  1871, 
iL«l  modified  iu  1879,  the  object  being  to  afford  a  low- water  channel  of 
navigable  width  with  a  depth  of  3  feet  from  Vienna  to  Columbus,  Miss. 
Uie  old  channel  was  not  navigable  at  all  at  low-water. 

With  a  proportionate  amount  of  the  appropriation  of  $70,000  asked 
ior  year  ending  June  30,  1883,  it  is  proposed  to  keep  the  channel  free  of 
snags  and  other  obstructions,  and  to  improve  as  many  shoals  to  the  re- 
quired depth  of  3  feet  from  Vienna  up  as  the  funds  available  will  permit. 

See  Appendix  K  15.) 

i     16.  Tfmbigbee  River  above  Columbus,  Mississippi, — ^The  present  proj- 

eet_  for  the  improvement  of  this  portion  of  the  river  was  a-dopted  in 
I  lO,  the  object  being  to  give  good  high- water  navigation  by  the  re- 
I  «ioval  of  snags  and  overhanging  trees  from  Columbus  to  Fulton.    The 

ddchanoei  was  so  difficult  and  dangerous  to  navigate  as  to  prevent 
i  neafflers  even  during  high  freshets  from  running  above  Aberdeen. 
I     The  expenditure  of  $21,818.33  to  June  30,  1881,  has  resulted  in  so 

'>}>eQiDg  the  river  that  during  last  high-water  season  light-draught  boats 
i  vere  enabled  to  run  to  Fulton,  and  bring  down  about  2,800  bales  of  cot- 
!  tiiu  from  that  section  of  the  country,  and  deliver  a  corresponding  amount 

"f  plantation  supplies. 
The  amount  available  June  30  is  deemed  sufficient  to  complete  the 

iaprovement  as  contemplated. 
Bie  amount  asked  for  is  required  to  i)resei've  the  improvement  by  the 

^iDOval  of  occasional  landslides,  &c.,  after  the  freshets. 

J=1t1,H«0,  amount  available $15,076  73 

Vawint  tppiopriated  by  act  approved  March  3,  1881 1,00000 

$16, 076  r3 

•^K*  1 1^1,  amont  expended  during  fiscal  jear,  exclusive  of  outstanding 
ttHilities  July  1,  1880 6,228  01 

•"'y  1, 1^1,  amount  available 9,848  72 

^•TOut  (wtiinated)  required  for  completion  of  existing  project 8, 000  00 

^*«Mt  tliat  can  be  prolitably  expended  iu  fiscal  year  ending  June  30, 1883.      2, 000  00 

'S«  Appendix  K  16.) 
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17.  Noxubee  Rirer,  Mississippi. — ^The  present  project  for  the  improve- 
ment of  tliis  river  was  adopted  in  1880,  the  object  being  to  afford  a 
navigable  channel  for  small  river  steamers  from  its  mouth  to  Macon, 
Miss.,  during  about  nine  months  in  the  year,  when  the  water  is  a  little 
above  low-water  stage.  The  present  channel  is  not  navigable  except 
after  a  considerable  rise,  and  then  only  a  short  distance  up.  Under  an 
appropriation  of  $12,000,  made  by  act  of  Congress  approved  June  14, 
1879,  the  work  of  improving  this  river,  under  the  atlopted  plan,  was 
commenced  in  August,  1880,  and  suspended  in  December,  1880,  on 
account  of  high-water  until  March,  1881^  when  the  work  was  resumed 
and  continued  to  the  close  of  the  fiscal  year. 

During  the  year  the  work  of  improvement  was  carried  over  about  38 
miles  of  river. 

Owing  to  the  excessive  rains  which  occurred  during  the  progress  of 
the  work,  operations  were  seriously  retarded. 

By  act  of  March  3, 1881,  an  appropriation  of  $8,000  was  made  for  this 
improvement,  which  amount  it  is  proposed  to  expend  during  this  fiscal 
year  in  continuing  the  work  as  heretofore  in  making  a  high-water  chan- 
nel from  the  mouth  of  river  to  the  county  bridge  at  Macon,  Miss. 

To  make  this  river  navigable  for  about  seven  months  of  the  year, 
which  would  satisfy  the  immediate  demands  of  commerce,  about  $25,000 
would  be  retpiired. 

July  1,  1>^0,  amount  available |12,000  00 

Amount  appropriated  by  act  approved  March  3,  18H1 8, 000  00 

|;-20, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year^  exclusive  of  outstanding 

liabilities  July  1,  18H0 12,361  16 

July  1,  1881,  amount  available... 7,638  84 

Amount  (estimated)  required  for  completion  of  existing  project 45,245  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     25, 000  00 

(See  Appendix  K  17.) 

18.  Pmcagoula  Rix^er^  Mississippi. — Tlie  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1880,  the  object  being  to  afford 
a  channel  200  feet  wide  and  7  fe^t  deep  at  mean  low-water  from  Missis- 
sippi Sound  into  East  Pascagoula  River,  and  to  improve  the  river  above 
by  the  removal  of  snags  and  overhanging  trees.  The  natural  channel 
had  a  depth  of  npt  more  than  3  feet  at  its  shoalest  part. 

The  amount  expended  to  June  30, 1881,  is  $25,570.44,  including  out- 
standing liabilities,  and  has  resulted  in  securing  a  channel  100  feet  wide, 
with  a  depth  of  not  less  than  7  feet  through  the  bar  at  the  mouth  of  the 
river. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is  to 
be  applied  to  widening  the  cut  through  the  bar  to  200  feet  and  to  clear 
the  river  above  of  overhanging  trees  and  snags,  which  will  complete 
the  improvement  as  projected,  and  also  remove  some  shoals  in  the  river 
between  its  mouth  and  Moss  Point,  not  originally  proposed  but  very 
much  needed. 

July  1,  1880,  amount  available $42,424  20 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$46,  424  20 

July  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880 '. 23, 915  5r> 

July  1,  1881,  outstanding  lial)ilities 79  08 

23,994  64 

July  1,  1881,  amount  available 22, 429  56 
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Anomit  (estimated )  required  for  completion  of  existing  project ^20, 000  00 

Aiwimt  that  can  Ins  profitably  expenaed  in  fiscal  year  ending  June  30, 1H83.     20, 000  00 

(See  Appendix  K  18.) 

EXAMINATIONS   AND   SURVEYS  FOR   IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  «'{, 
1879.  Captain  Damrell  was  charged  with  and  has  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress  and  printed  in 
Senate  Ex.  Doc.  Xo.  42,  Forty-sixth  Congress,  third  session. 

1.  Warrior^  from  -  Tuscaloosa  to  forks  of  JSipsey  and  MMerry^  Alabama. 
(See  Ap|)endix  K  19.) 

2.  Sipwy  River ^  Alabama,    (See  Appendix  K  20.) 

3.  Coosa  River  from  the  bridge  of  the  Selma,  Rome^  and  Dalton  Railroad 
to  }Veiumpl'aj  Alabama,    (See  Appendix  K  21.) 

And  to  comply  with  ])rovi8ion8  of  ri\'er  and  harbor  act  of  June  14, 
l*f>80,  he  was  charged  with  and  has  completed  the  following : 

1.  Tallapoosa  River  from  the  junction  of  Coosa  up  to  Tallassee,  Alabama, 

2.  Tallapoosa  River  from  the  city  of  Montgomery  to  Tallassee,  the  results 
of  lioth  of  which  were  transmitted  to  Congress  and  printed  in  House 
Ex.  Doe.  No.  80,  Forty-sixth  Congress,  third  session.  (See  also  Appen- 
dix K  22.) 

3.  Cahaba  River j  AlaJmrna^  from  its  mouth  in  Dallas  County.  (See 
Api^endix  K  23.) 

And  to  comply  with  the  same  act  he  was  also  charged  with  the  fol- 
lowing, the  results  of  which  will  be  duly  transmitted  when  received. 

4.  Finholloway  River,  Florida. 

5.  Aucilla  and  Wacissa,  Florida. 

6.  Chipola  River,  Florida. 

7.  Ocolockonee  River,  Florida. 

8.  Holmes  Creek,  Florida. 

n.  Eaxt  Bay  and  Black  water  Rirer,  Florida. 

He  is  also  charged  with,  to  comply  with  provisions  of  the  river  and 
harbor  act  of  March  3, 1H81,  and  is  now  engaged  upon,  the  following,  the 
rvsnlts  of  which  will  also  be  duly  submitted  when  received. 

1.  Tombigbee  River,  Mississippi,  from  Fulton  to  Warren^s  Mill. 

2.  The  Chattahoochee  River  in  Georgia,  between  West  Point  and  Boltcn, 
vM  ike  ^yestern  and  Atlantic  Railroad,  so  as  to  complete  the  survey  of  that 
portion  of  the  river. 

X  Dog  Island  Harbor  ;  harbor  of  Key  West ,-  Crystal  Hirer ;  Lagrange 
Bnftm.  up  to  Freeport ;  Manatee  River,  and  Crooked  River,  Florida. 
L  Outlet  of  harbor  of  Ship  Isla^id. 

5.  Harbor  at  Biloxi,  Mississippi. 

6.  Harbor  at  Pascagoula,  Mississippi. 

L^SPECTION  OF   THE   IMPROVEMENT  AT  THE  SOUTH  PASS   OF   THE  MIS- 
SISSIPPI RIVER. 

Inspecting  officer,  Capt.  W.  TI.  Heuer,  Corps  of  Engineers. 

Examinations  and  surveys  to  ascertain  the  depths  of  water  and  width  of 
(^nnel  secured  and  maiiitaified  from  time  to  time  by  James  B.  Fads,  at 
ihuth  Pass,  and  whether  and  to  what  extent,  within  a  distance  of  5  miles 
from  the  present  mouth  of  the  river  at  the  South  Pass,  the  gulf  has  filled 
«p  t|  deposits  from  the  river  since  the  construction  of  the  Eads  jetties. 
The  inHi)ecting  ofticer,  in  his  annual  report  dated  July  18,  1881,  states 
thit  there  was,  through  the  jetties,  during  the  entire  fiscal  year,  a  chan- 
^\  30  feet  deep  having  a  least  width  of  20  feet,  and  that  the"  26- foot  deep 
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channel  had  a  least  width  of  200  feet.  The  least  width  of  this  channel 
at  that  date  was  230  feet. 

Outside  and  beyond  the  jetties  the  least  width  of  the  30  foot-deep 
channel  was  60  feet,  while  the  26-foot  deep  channel  had  a  least  width  of 
210  feet  except  for  a  very  few  days  during  the  year,  when  the  channel 
was  somewhat  narrower. 

Above  the  jetties  and  through  the  Pass  itself  the  least  channel  depth 
was,  at  the  date  of  the  report,  27  feet,  and  its  least  width  160  feet.  A 
channel  26  feet  deep  was  maintained  through  the  Pass  during  the  fiscal 
year. 

At  the  date  of  the  report  there  was  a  channel  from  the  main  river  into 
the  Gulf,  whose  least  depth  was  27  feet  and  least  width.  160  feet. 

The  bed  of  the  Pass  has  in  some  plaices  scoured  and  in  others  filled. 
During  the  year  the  fill  has  exceeded  the  scour  by  about  one-tenth  of  a 
foot  only,  measured  vertically.  From  June,  1875,  to  October,  1880,  in  a 
little  more  than  five  years,  the  average  depth  of  fill  in  the  Pass  was  2.5 
feet.  As  a  rule  the  filling  has  occurred  most  where  the  Pass  was  widest, 
and  rarely  has  any  filling  occurred  in  the  channel  where  the  depth  was 
less  than  27  feet,  much  of  the  fill  having  lodg^  in  the  deeper  pockets 
of  the  Pass. 

The  most  interesting  and  important  facts  developed  in  the  examina- 
tions and  surveys  made  daring  the  fiscal  year  relate  to  the  changes  that 
have  occurred  in  the  fan-shai>ed  area  in  the  Gulf  of  Mexico  beyond  the 
outer  ends  of  the  jetties  and  extending  out  to  100  feet  depth  of  water. 

From  June  30, 1879,  to  June  30, 1880,  the  separate  surveys  of  this  area 
compared  with  each  other  showed  an  average  scour  during  the  year  of 
0.12  of  a  foot,  an  amount  so  small  as  to  be  practically  nothing;  but  this 
year,  from  June,  1880,  to  June,  1881,  instead  of  a  scour  there  has  been 
an  average  deposit  or  fill  over  this  large  area  (IJ  square  miles)  of  2.38 
feet. 

July  1,  1880,  amount  available |25,156  22 

Amonnt  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$35, 156  22 

July  1, 1881,  aDionnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 12, 85^  88 

Julyl,  1881,  amount  available 22/296  34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     16, 500  00 

(See  Appendix  L.) 

IMPROVEMENT  OF  HARBOR  AT  NEW  ORLEANS;  OF  PEARL  RIVER,  MIS- 
SISSIPPI ;  OF  BAYOUS  TECHE  AND  BLACK,  AND  OTHER  AVATER-OOURSES 
IN  LOUISIANA — CONNECTION  OF  BAYOU  TECHE  WITH  GRAND  LAKE 
AT  CHARENTON. 

OfiBcer  in  charge,  Maj.  C.  W.  Howell,  Corps  of  Engineers,  with  Capt. 
D.  W.  Lockwood,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Harbor  at  JSfew  OrUam^  Louiiknia, — The  project  for  the  improve- 
.raent  of  this  harbor  is  that  adopted  by  the  Board  of  Engineers,  con- 
vened at  the  request  of  the  city  authorities  of  New  Orleans  to  consider 
plans  for  the  protection  of  the  harbor  front  from  the  effects  of  caving 
banks  of  the  Mississippi  along  that  front.  (See  Eeport  of  the  Chief  of 
Engineers,  1878,  vol.  i,  Appendix  J  10.) 

The  amount  expended  to  June  30, 1881,  is  $61,524.55,  including  $7,241.16 
paid  city  of  !New  Orleans  for  surveying,  and  has  resulted  in  covering 
47,575.64  square  yards  of  the  slope  of  Qie  river  bed,  in  harbor  front  of 
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third  district,  or  section  2  of  the  survey  of  the  Board  of  Engineers, 
mentioned  above. 

The  work  of  protecting  the  banks  of  the  river  ha^  been  attended  with 
much  difficulty,  owing  to  its  peculiar  character  and  the  many  obstacles 
interposed  by  the  crowded  condition  of  the  harbor,  the  movements  of 
shipping,  &c.  The  officer  in  charge  repori:s  that  the  work  so  far  has  not 
been  continuous  to  an  extent  sufficient  to  warrant  a  statement  either  for 
or  against  the  success  of  mats,  as  a  sure  means  of  protecting  the  river 
banks  firom  caving.  He  thinks  that  definite  information  upon  this  point 
will  be  obtained  from  the  work  in  progress  at  the  Carrollton  Bend,  where 
there  are  no  wharves  or  shipping  to  interfere  with  the  work. 

To  continue  the  work  of  improvement  an  additional  appropriation  of 
$200,000  is  recommended  for  the  fiscal  year  ending  June  30,  1883. 

The  whole  subject  has,  however,  been  recommitted  to  a  Board  of  Engi- 
neers for  consideration,  and  on  the  receipt  of  their  report  it  will  be  sub- 
mitted with  recommendation  as  to  the  further  prosecution  of  the  work^ 
and  the  application  of  the  available  money,  including  the  appropriation 
of  March  3,  1881. 

July  1,  1880,  amount  available |133,0H8  77 

Amonnt  appropriated  by  act  approved  March  3, 1881 75, 000  00 

1208,088  77 

Joly  l,|ltt81,  amouut  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,467  30 

July  1,  18i^l,  outstanding  liabilities 146  02 

9,613  32 

July  1,  1881.  amount  available 198,475  45 

Amonnt  (estimated)  required  for  completion  of  existing  project 216,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  200, 000  00 

(See  Appendix  M  1.) 

2.  Pearl  Rirer^  from  'Jackson  to  Carthage^  MissmippL — The  original 
project  for  this  improvement  was  adopted  in  1879,  tlie  object  being  to 
obtain  a  navigable  channel  at  a  5-foot  stage  of  water,  by  removal  of  ob- 
structions to  navigation  in  worst  places.  The  natural  channel  is  much 
obstructed  by  snags,  sunken  logs,  rafts,  standing  trees  in  the  water,  and 
overhanging  trees  on  the  banks,  which  will  have  to  be  removed. 

The  present  project  was  adoi)ted  in  1880,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  5  feet  depth  at  low- water. 

Owing  to  high-water  no  material  progress  has  been  made  beyond  com- 
mencement up  to  the  end  of  the  fiscal  year.  Contracts  are  now  in  fbrce 
for  work  under  the  appropriation  of  March  3, 1879,  ($6,000),  and  that  of 
June  14,  1880  ($7,500). 

Pro])osals  were  invited  for  continuing  the  work  under  the  api)ropria- 
tion  of  1881,  but  no  bids  received. 

The  additional  amount  required  to  com])lete  the  work,  beyond  what 
has  alrea<ly  been  appropriated,  is  $5,000.  The  amount  available  for  con- 
tracts being  but  $2,500,  it  is  proposed  to  await  further  appropriations. 

July  1,  1880,  amount  available |13,2d6  97 

Amount  appropriated  by  act  approved  Marcb  3,  1881 2, 500  00 

115,786  97 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1881....' 202  11 

July  1,  1881,  amount  available 15,584  86 

Amonnt  (estimated)  required  for  completion  of  existing  project 5, 000  vX) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 

•     (See  Api)endix  M  2.) 
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3.  Pearl  River  below  Jaokson,  Mississippi. — The  present  project  for  this 
improveiuent  was  adopted  in  1880,  the  object  being  to  obtain  a  channel 
of  navigable  width  and  5  feet  depth  at  low- water. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  logs,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banks,  which 
win  have  to  be  removed. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  work  by  contract  under  it,  owing  to  continued  high- water,  ha<l  been 
but  fairly  commenced  at  the  end  of  the  fiscal  year. 

It  is  proposed  to  apply  the  appropriation  of  March  3,  1881,  and  the 
amount  recommended  for  the  fiscal  year  ending  June  30,  1883,  to  con- 
tinuing the  work  of  Improvement  now  under  contract,  and  covering  195 
miles  of  river  down  stream  from  Jackson. 

July  1,  1880,  amount  available $30,000  00 

Amouut  appropriated  by  act  approved  March  3,  18e$l 25, 000  00 

$55,000  00 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 956  87 

Julyl,  1881,  outstanding  liabilities 235  33 

1, 192  20 

July  1,  1881,  amount  available 53,807  80 

Amount  (estimated)  required  for  completion  of  existing  project 40, 940  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18e3.    41, 000  00 

(See  Appendix  M  3.) 

4.  Amite  River,  Louisiana. — ^The  present  project  for  this  improvement 
was  adopted  in  1880,  the  object  being  to  obtain  a  channel  of  navigable 
width  and  5  feet  depth  at  low- water,  or  as  near  that  as  practicable  with- 
out dredgiug. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  logs,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banks,  which 
will  have  to  be  removed. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  the  work  by  contract  under  it,  owing  to  continued  high -water,  had, 
at  the  end  of  the  fiscal  year,  only  progressed  6J  miles. 

It  is  proposed  to  apply  the  appropriation  of  March  3,  1881,  and  the 
amount  recommended  for  the  fiscal  year  ending  June  30, 1883,  to  con- 
tinuing the  work  of  improvement  now  under  contract  and  covering  40 
miles  of  river  up  stream  from  its  junction  with  Bayou  Manchac. 

July  1,  18^0,  amount  available *.  $8,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

^13,000  00 

July  1, 1881, amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 154  27 

July  1,  1881,  amount  available 12,845  73 

Amouut  (estimated)  required  for  completion  of  existing  project 10, 760  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,^1833.     10, 800  00 

(See  Appendix  M  4.) 

5.  Vermillion  River,  Louisiana. — The  present  project  for  this  work  was 
adopted  in  1880,  and  modified  in  1881,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  depth  from  the  railroad  bridge  above 
Vermillionville  to  Yermillion  Bay. 

The  natural  channel  is  at  present  much  obstructed  by  snags,  sunken 
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logs,  and  overhanging  trees,  and  the  mouth  in  Vermillion  Bay  by  a 
mud  bar. 

The  contractor  under  appropriation  of  1880  commenced  work  July, 
1881. 

Bids  for  continuing  the  work  under  appropriation  of  1881  were  opened 
July  30,  and  contract  awarded. 

Jnly  1,  laSO,  amount  available $5,000  00 

Amoiiut  appropriated  by  act  approved  March  3,  1881 .  .^ 4, 900  00 

$9,900  00 

Jnly  1, 1881,  amonnt  expended  dnring  fiscal  year,  exclusive  of  outstanding 
labilities  July  1,  1880 113  54 

July  1,  1881,  amount  available 9,786  46 

(See  Appendix  M  5.) 

6.  Tangipahoa  River ^  Louisiana. — The  present  project  for  this  improve- 
ment was  adopted  in  1880,  the  object  being  to  obtain  a  channel  of  nav- 
igable width  and  5  feet  depth  at  low-water,  or  as  near  that  as  practica- 
ble without  dredging. 

The  natural  channel  is  much  obstructed  by  snags,  sunken  logs,  rafts, 
standing  trees  in  the  water,  and  overhanging  trees  on  the  banks,  which 
will  have  to  be  removed. 

The  first  appropriation  for  this  work  was  made  by  act  of  June  14, 1880, 
but  the  work  by  contract  under  it,  owing  to  continued  high- water,  had, 
at  the  end  of  the  fiscal  year,  only  progressed  6^  miles. 

It  is  proposed  to  apply  the  appropriation  of  March  3, 1881,  and  the 
amount  recommended  for  the  fiscal  year  ending  June  30, 1883,  to  con- 
tinuing the  work  of  improvement  now  under  contract  and  covering  34 
miles  of  the  river  from  its  mouth  up. 

July  1,  1880,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

87,000-00 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiea  July  1,  1880 156  09 

July  1,1881,  amount  available .-.* 6,843  91 

Amount  (eetimated)  required  for  completion  of  existing  project 3, 700  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    3, 700  00 

(See  Appendix  M  6.) 

7.  Tchefunde  Biver^  Louisiana. — The  present  project  for  this  work 
was  adopted  in  1881,  the  object  being  to  obtain  a  channel  of  navigable 
width  and  depth  from  the  OldiLanding  to  Govington. 

The  natural  channel  is  much  obstructed  by  snags  and  overhanging 
trees. 

Bids  for  this  work  under  the  appropriation  of  1881  were  opened  July 
30  and  contract  awarded. 

To  complete  the  work  under  existing  project  an  additional  appropri- 
ation of  $3,960  is  recommended  for  fiscal  year  ending  June  30,  1883. 

Amount  appropriated  by  act  approved  March  3,  1881 $1,500  00 

Julyl,  1881,  amount  available 1,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 960  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1683.    4, 000  00 

(See  Appendix  M  7.) 

8.  Tick/aw  River j  Louisiana. — ^The  present  project  for  this  work  was 
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adopted  in  1881,  the  object  being  to  obtain  a  channel  of  navigable  width 
and  depth  for  a  distance  of  26  miles  up  stream  from  its  month. 

The  natural  channel  is  much  obstructed  by  snags  and  overhanging 
trees. 

Bids  for  the  work  under  the  appropriation  of  1881  were  opened  July 
30,  1881,  and  a  contract  awardM. 

The  appropriation  asked  for  is  to  complete  the  work  under  the  present 
project. 

Amount  appropriated  by  act  'approved  March  3,  1881 |2, 000  OO 

July  1,  1881,  amount  available 2,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 8, 230  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    B,  200  00 

(See  Appendix  M  8.) 

9.  Bayou  Teche^  from  Saint  Martinsville  to  Port  Barre,  Louisiana. — ^The 
present  project  for  this  work  was  adopted  in  1880  and  modified  in  1881, 
its  object  being  to  secure  low-water  navigation  of  the  bayou. 

The  natural  channel  was  obstructed  by  snags,  sunken  logs,  and  over- 
hanging trees. 

The  amount  expended  to  date  is  $5,867.34,  and  has  resulted  in  clear- 
ing the  bayou  of  obstructions  from  Saint  Martinsville  to  Leonville. 

To  carry  low- water  navigation  to  the  latter  place  will  require  three 
dams  and  locks,  and  the  amount  appropriated  March  3, 1881,  together 
with  the  amount  recommended  for  the  fiscal  year  ending  June  30,  1883, 
is  deemed  sufficient  to  complete  the  work  under  this  project. 

July  1,  1880,  amount  available $6,000  00 

Amount  appropriated  by  act  approved  Marcb  3, 1881 20, 000  00 

$26,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 164  84 

July  1,  1881,  outstanding  liabilities 5,702  50 

5,867  34 

July  1,  1881,  amount  available 20,132  66 

Amount  (estinjated)  required  for  completion  of  existing  project 30, 690  00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Juiie  30, 1883.    30, 700  OO 

(See  Appendix  M  9.) 

10.  Connection  of  Bayou  Teche  toith  Grand  Lake  at  Charenton^  Louisi- 
ana.— ^To  continue  the  work,  an  appropriation  of  $50,000  is  asked  for 
fiscal  year  ending  June  30,  1883,  which  is  to  be  applied  to  completing 
the  trunk  of  the  canal  and  building  the  lock  near  the  Teche. 

The  appropriation  of  $25,000  of  March  3, 1881,  for  this  work  was  based  , 
upon  an  examination  provided  for  by  joint  resolution  of  Congress  of  June 
18, 1879.  The  plan  of  improvement  adopted  is  the  construction  of  a  canal 
to  connect  the  two  waters,  about  6,594  feet  in  length,  50  feet  wide  at 
bottom,  slope  1  on  2,  and  navigable  depth,  at  mean  low-tide  of  ordinary 
low- water,  of  5  to  6  feet,  and  one  lock  with  double  gates.  The  approxi- 
mate estimate  of  cost  is  $73,196. 

It  is  proposed  to  apply  the  appropriation  of  March  3, 1881,  to  securing 
the  land  needed  for  the  canal,  and  to  so  much  of  the  excavation  and 
embankment  of  its  trunk  as  the  funds  will  admit. 

Amount  appropriated  bv  act  approved  March  3,  1881 $25,000  00 

July  1,  IH-Sl,  amount  available 25,000  00 

Amoimt  (oatimated)  required  for  completion  of  existing  project 50,000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 

(See  Appendix  M  10.) 
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11.  Bayou  Blacky  Louisiana. — The  appropriation  of  March  3,  1881,  is 
the  first  made  for  this  work.  No  project  for  its  application  has  as  yet 
been  decided  upon,  on  account  of  the  examination  provided  for  in  act 
of  June  14, 1880,  not  having  been  completed  until  near  the  close  of  the 
fis<^  year.  The  approximate  estimate  for  this  improvement  resulting 
from  this  examination  is  $47,520. 

To  clear  the  bayou  so  as  to  aCfford  a  navigable  channel  for  commercial 
purposes,  dredging  will  have  to  be  resorted  to  for  a  distance  of  about 
25  miles  above  Tigerville ;  overhanging  trees  will  also  have  to  be  re- 
moved. 

The  officer  in  charge  recommends  that  the  balance  of  the  above  esti* 
mate  ($37,520)  be  appropriated  for  the  fiscal  year  ending  June  30, 1883, 
for  completing  the  work. 

Amoant  appropriated  by  act  approved  March  3^  1881 $10,000  00 

Jnly  1.  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 37,520  00 

Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    37, 500  00 

(See  Appendix  M  11.) 

12.  Bayou  CourtableaUy  from  Port  Barre  to  Atchafalayaj  Louisiana, — 
The  present  project  for  the  improvement  of  this  bayou  was  adopted  in 
X881,  its  object  being  to  insure  low- water  navigation,  Ist  between  the 
Coortableau  and  the  Atchafalaya  by  the  cutting  out  of  Little  Devil 
Bar ;  and  2d,  up  the  Courtableau  by  a  dam  and  lock  at  the  proper  point. 

The  Courtableau  at  low-water  is  much  obstructed  near  its  mouth  in 
the  Atchafalaya  by  a  sand-bar  that  forms  during  high-water,  frequently 
cutting  off  all  communication  between  the  two  streams,  and  it  is  pro- 
posed to  remove  this  by  closing  the  principal  run-out  bayous  in  the 
Courtableau,  and  thus  force  all  its  water  out  through  its  mouth. 

The  original  estimate  for  closing  the  bayous  was  $20,000;  and  for  re- 
moving snags  and  constructing  one  lock  and  dam,  and  contingencies, 
$19,490,  in  all,  $39,490,  of  which  $15,000  have  been  appropriated.  An 
additional  appropriation  of  $25,000  is  recommended  to  complete  the 
work  as  projected. 

July  1,  1880,  amount  available $7,500  00 

Amonnt  appropriated  by  act  approved  March  3, 1881 7, 500  00    - 

1 ^5,000  00 

Joly  1, 1*^1,  amonnt  expended  dariog  fiscal  year,  exclusive  of  outstand- 
ing liabUities  July  1,  1880 1,218  61 

Jolyl,  1881,  amount  available 13,781  39 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amonnt  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30^  1883 .    25, 000  00 

(See  Appendix  M  12.) 

13.  Bayou  Terrebonne^  Louisiana. — ^The  present  project  for  the  im- 
provement of  this  bayon  was  adopted  in  1880,  the  object  being  to  obtain 
a  channel  of  navigable  width  and  4  feet  depth  at  low- water  from  Honma 
down.  The  natural  channel  at  low- water  is  very  narrow  and  much  ob- 
stmcted  by  shoals  and  sunken  logs. 

The  amount  expended  to  June  30, 1881,  is  $9,042.14,  and  has  resulted 
in  securing  a  channel  38  to  40  feet  wide,  with  a  depth  of  not  less  than 
4  feet  at  low-water  for  7J  miles,  leaving  16  miles  yet  to  be  improved  to 
reach  Honma. 

The  appropriation  of  $15,000,  asked  for,  is  to  be  applied  in  extending 
the  dredged  channel  to  Honma,  and  in  making  ^'  turn  arounds"  at  suita- 
ble  pointa  where  needed. 
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July  1,1880,  amount  available $10,000  00 

AmouDt  approimated  by  act  approved  March  3,  1881 8, 800  00 

$18, 800  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,735  03 

July  1,  1881,  outstanding  Uabilities 2,307  U 

9,042  14 


Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jui 


July  1,  1881,  amount  avaUable 9,757  86 

ct 15,000^ 

June  30, 1883.     15,000  00 

(See  Appendix  M  13.) 

14.  Bayou  Lafourche^  Louisiana. — The  present  project  for  the  improve- 
ment of  this  bayou  was  adopted  in  1879,  the  object  being  to  afford  low- 
water  navigation  of  the  lower  bayou  by  removal  of  all  obstructions,  such 
as  snags,  wrecks,  and  raft-heaps,  with  which  the  natural  channel  was  much 
obstructl^  from  DoualdsonvOle  down. 

The  amount  expended  to  June  30, 1881,  is  $16,223.23,  and  has  resulted 
in  clearing  the  bayou  to  a  point  8  miles  below  Lockport. 

No  appropriation  is  asked  for  fiscal  year  ending  June  30, 1883,  as  the 
balance  on  hand  is  sufficient  to  carry  out  the  present  project. 

July  1,  1880,  amount  available $13,005  17 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  ot 

outstanding  liabilities  July  1,  1880 ^ $4,160  90 

July  1,  1881,  outstanding  liabilities 67  50 

4,228  40 

July  1,  1881,  amount  available 8,776  77 

(See  Appendix  M  14.) 

15.  Calcasieu  River^  from  Phillips^  Bluff  to  its  mouth. — The  present 
project  for  this  work  was  adopted  in  1881,  the  object  being  to  obtain  a 
channel  of  navigable  width  and  depth  from  Phillips'  Bluff  to  the  mouth 
of  the  river.  The  natural  channel  is  much  obstructed  by  snags,  sunken 
logSj  and  overhanging  trees. 

Bids  for  this  work  were  opened  July  30,  but,  the  only  bid  received 
being  informal,  no  contract  was  awarded. 

The  amount  available  for  this  work  not  being  sufficient  to  warrant 
the  purchase  of  the  plant  necessary  for  the  commencement  of  the  work 
with  hired  labor,  it  became  necessary  to  await  further  appropriations, 
and  $7,080  is  asked  for  the  fiscal  year  ending  June  30, 1883,  for  the  com- 
pletion of  the  plan  adopted. 

Amount  appropriated  by  act  approved  March  3, 1881 $3,000  00 

July  1,  1881,  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  existii^g  project 7, 080  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    7, 000  00 

(See  Appendix  M  15.) 

16.  Calcasieu  Pass^  Louisiana. — The  present  project  for  this  work  was 
adopted  in  1881,  being  a  modification  of  the  one  adopted  in  1872,  the 
object  being  to  obtain  a  channel  of  navigable  width  and  depth  across 
the  flat  at  the  foot  of  Calcasieu  Lake. 

The  cut  dredged  in  1873  and  1874  has  filled  up  considerably,  ^nd  it  is 
proposed  to  open  and  extend  it. 

The  work  was  advertised  for  contract,  and  bids  opened  July  30  and  a 
contract  awarded. 

Amount  appropriated  by  act  approved  March  3,  1881 |12, 000  00 

July  1,  188i,  amount  available 12,000  00 

Amount  (estimated)  required  for  completion  of  existing  ][)roject 3, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     3, 000  00 

(See  Appendix  M  16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Howell  was  charged  with  and  has  completed  the  following: 

1.  Black  Bayou,  Louisiana,    (See  Appendix  M  11.) 

2.  Calcasieu  River ^  Louisiana,  printed  in  House  Ex.  Doc.  ITo.  46,  Forty- 
sixth  Congress,  third  session.    (See  also  Appendix  M  15.) 

3.  Bayou  Andre,  Louisiana,    (See  Appendix  M  17.) 

4.  Litttle  Lake,  Louisiana.    (See  Appendix  M  18.) 

5.  Barataria  Bay,  from  New  Orleans  to  Grand  Pa^ss,  (See  Appendix 
M  18.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1879,  he  was  charged  with  and  is  still  engaged  upon — 

Survey  and  estimate  for  a  breakwater  to  he  constructed  from  a  point  at 
or  near  the  new  canal  outlet  near  New  Orleans,  Louisiana,  to  the  Fontchar- 
train  Railroad  wharf,  said  breakwater  to  be  so  constructed  as  to  serve  as  a 
harbor  of  refuge  for  all  vessels. 

-And,  also  to  comply  with  provisions  of  the  river  and  harbor  act  of 
June  14, 1880,  he  is  charged  with  and  is  now  engaged  upon  the  follow- 
ing, the  results  of  which,  as  well  as  those  of  the  above,  will  be  duly  sub- 
mitted when  received : 

1.  Atchafalaya  River,  Louisiana, 

2.  Bogue  Chitto  River,  Louisiana, 

3.  Bogue  Falia,  Louisiana, 

4.  West  Pearl  River,  Louisiana. 

5.  Pass  Manchac  and  Bayou  Manchac,  Louisiana,  from  its  mouth  to  the 
Mississippi  River. 

6.  Bayou  Plaquemine,  Louisiana. 

7.  Grand  Caillou  Bayou, 

S.  Little  Caillou  Bayou,  Louisiana, 

9.  Bayou  Fusilier,  Louisiana. 

10.  Grand  Lake,  Louisia/na, 

EMPROVEMENT  OF  SABINE  PASS  AND  BLUB  BUCK  BAB,   AND  OF    THE 
SABINE  AND  NECHES  BIVEES,  TEXAS. 

Officer  in  charge,  Capt.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  since 
Jnne  10,  1881. 

1.  Sabine  Pass  and  Blue  Buck  Bar,  Texas  (in  charge  of  Maj.  C.  W. 
Howell,  Corps  of  Engineers,  to  June  16,  1881). 

Originally  there  was  a  channel  of  but  6  or  7  feet  at  Sabine  Pass. 

The  i)roject  for  improvement,  adopted  in  1875  and  modified  in  1877, 
had  for  it8  object  the  obtaining  of  a  channel  of  sufficient  width  for  pur- 
poses of  navigation,  and  at  least  12  feet  in  depth. 

The  amount  expended  up  to  June  30,  1881,  $153,023.88,  has  resulted 
in  securing  a  12-foot  channel  from  the  gulf  to  Sabine  Harbor,  which, 
owing  to  the  soft  material  of  the  bottom  and  the  short  distance  on  the 
bar  where  less  than  15  feet  is  found,  would  admit  of  the  entrance  of 
steam  vessels  drawing  somewhat  more  than  the  depth  of  the  channel. 

During  the  fiscal  year  the  sum  of  $41,837  was  expended  in  the  effort 
to  procure  and  maintain  a  channel  of  greater  depth  than  12  feet.  The 
work,  however,  was  very  difficult,  owing  to  the  loss  of  time  incurred  by 
unfavorable  weather  and  the  delays  arising  from  the  length  of  time  re- 
quired for  repairs  of  machinery  and  the  procurement  of  the  requisite 
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fuel  for  working  it.  The  locality  is  mucli  exposed  and  isolated,  tbe  near- 
est port  of  supply  being  New  Orleans. 

The  material  forming  the  bottom  of  the  Channel  is  very  soft,  and  con- 
stant dredging  i^  required  to  prevent  its  filling  up.  Measures  lor  the 
preservation  of  the  channel  are  under  consideration;  among  others,  the 
construction  of  jetties  with  a  view  to  contracting  the  width  of  the  en- 
trance and  thus  increasing  the  scour,.  &c. 

The  estimated  amount  for  the  entii*e  and  permanent  comjiletion  of 
this  work  of  improvement  has  not  been  accurately  determined  as  yet 

July  1, 1880,  amount  available $64,775  14 

Amount  appropriated  by  act  approved  March  3,  1881 150,000  00 

$214,775  14 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1880 41,837  09 

July  1,  1881,  outstanding  liabilities 12, 961  93 

54,799  02 

July  1,  1881,  amount  available 159,976  12 

Amount  tbat  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 1883 .  250, 000  00 
(See  Ai)pendix  N  1.) 

2.  Saline  Biver,  Texas  (in  'charge  of  Maj.  8.  M.  Mansfield,  Coi7)s  of 
Engineers,  to  June  16, 1881)/ 

Prior  to  improvement,  the  mouth  of  the  river  was  barred  to  3J  feet 
depth.  The  original  project  for  imi^rovement  (1871,  modified  iu  1873) 
was  to  deepen  the  main  outlet  of  the  river,  so  as  to  admit  the  entrance 
of  vessels  drawing  5  feet,  and  to  accommodate  the  commerce  of  the  re- 
gion through  which  the  river  runs. 

The  amount  expended  to  June  30, 1880,  was  $44,982.13,  and  resulted 
in  opening  the  river  to  navigation  from  Sabine  Lake  to  Orange,  Tex. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$82.03,  for  contingencies. 

The  unappropriated  balance  of  the  original  estimate,  $14,000,  can  be 
pix)titably  expended  in  the  year  ending  June  30, 1883,  in  continuing 
improvements,  \iz,  deepening  and  widening  the  channel  at  the  mouth, 
and  removing  obstructions  to  navigation  in  the  river  above. 

The  estimated  amount  required  for  the  completion  of  the  work  of  im- 
provement, in  accordance  with  adopted  project,  is  $14,000.  The  work 
is,  however,  of  a  character  not  susceptible  of  permanent  completion. 

July  1,1880,  amount  available |11,017  87 

Amount  approi)riated  by  act  approved  March  3,  1881 7, 000  00 

$18,017  67 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 82  03 

July  1,  1881,amount  available $17,935  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     14, 000  00 

(See  Major  Mansfield's  annual  report,  Appendix  O  1.) 

3.  Neches  RiveTj  Texas  (in  charge  of  Maj.  S.  M.  Mansfield,  Corps  of 
Engineers,  to  June  16,  1881). 

Before  improvement,  the  depth  across  the  bar  at  the  mouth  of  tbe 
river  was  2J  feet. 

The  project  of  1873  was  adopted  with  a  view  to  opening  up  the  river 
to  navigation,  and  to  increase  the  depth  across  the  bar  at  the  mouth  of 
the  river  to  5  feet. 
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To  Jnne  30, 1880,  there  had  been  expended  $12,892.70,  which  resulted 
ID  temporarily  securing  a  channel  across  the  bar  of  5  feet  in  depth  at 
meau  low-tide. 

The  amoont  expended  during  the  year  ending  June  30, 1881,  was 
#99.74,  for  contingencies. 

The  unappropriated  balance  of  the  original  estimate,  $18,318,  can  be 
profitably  expended  in  the  year  ending  June  30, 1883,  in  continuing  im- 
prorements,  viz,  removing  snags,  overhanging  trees,  &c.,  and  in  dredg- 
ing channel  at  the  mouth  of  the  river. 

The  estimated  amount  required  for  the  completion  of  the  work  of  im- 
jffovement,  in  accordance  with  the  approved  and  adopted  project,  is 
♦1W18.05. 

The  work  is  not  susceptible  of  permanent  completion,  therefore  esti- 
mates will  vary  from  time  to  time  as  the  improvement  progresses. 

JilT  1. 1880,  amount  available $5,107  30 

Aaoant  appropriated  by  act  approved  March  3,  lt?81 3, 000  00 

$8, 107  30 

July  1.  t8tj].  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilitieB  July  1,  1880 99  74 

Joly  1,  leSl,  amount  available 8,007  56 

immnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1863 .     18, 300  00 
(See  Major  Mansfield's  annual  report,  Appendix  O  2.) 

EXAMINATIONS  AND  SUEVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  March  3, 
1^1,  Captain  Davis  has  been  charged  with,  and  is  now  engaged  upon, 
the  following,  the  results  of  which  will  be  duly  submitted  when  received : 

L  Sabine  Pass,  Texas,  through  Sabine  LaJce  and  River ,  to  Orange  and 
Mine  Lakty  and  the  Neehes  to  Beaximont,  to  ascertain  the  cost  and  pra<!- 
ikahiUti/  of  a  deep-water  channel  from  Sabine  Pass  to  Orange  and  Beau- 

apROVEMENT  OP  BIVEBS  AND    HABBOBS  IN  THE  STATE  OF    TEXAS. 

Officer  in  charge,  Maj.  S.  M.  Mansfield,  Corps  of  Engineers,  having 
nadw  his  immediate  orders  Capt.  C.  E.  L.  B.  Davis,  Cori)s  of  Engineers, 
MtilJMiel3,1881. 

1.  Entrance  to  Oalveston  Harbor,  Texas. — ^The  work  of  improvement 
projected  in  1874  has  had  for  its  object  the  deepening  of  the  inner  and 
«iterbai8,  by  contracting  the  outflowing  current  upon  a  less  extent  of 
^,  to  therebji  effect  its  removal  and  prevent  for  some  time  to  come  its 
I'tformatioii. 

The  amount  expended  to  June  30, 1880,  $618,413.75,  has  resulted  in 
<^miigand  maintaining  a  good  channel  of  20  feet  over  the  inner  bar 
'iiere  there  was  but  about  11  feet,  and  the  partial  construction  of  the 
«iter.bar  jetties. 

.  Daring  the  year  ending  June  30, 1881,  there  was  expended  $194,776.84 
«»c(Higtracting  the  south  jetty. 

The  onappropriated  balance  of  approved  estimate  is  $1,400,813,  of 
'web  amount  $500,000  can  be  profitably  expended  in  the  fiscal  year 
*^Dg  Jane  30, 1883,  in  constructing  south  jetty. 
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Jnly  1,  1880,  amount  available |209,568  29 

Amount  appropriated  by  act  approved  March  3,  1881 250, 000  00 

$459,568  29 

Jnly  1,  1881,  amount  expended  during  fiscal  vear,  exclusive 

ofoutBtanding  liabilities  JuJvl,  1880 184,776  84 

July  1,  1881,  outstanding  liabilities 10,000  00 

194,776  84 

July  1,  1881,  amount  available 264,791  45 

Amount  (estimated)  required  for  completion  of  existing  project 1, 400, 813  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 500,000  OO 

(See  Appendix  O  3.) 

2.  Ship-cluinnelin  Galveston  Bay^  Texas. — ^The  natural  channel  through 
the  bay  had  a  depth  of  not  more  than  7  feet  at  the  shoalest  place. 

The  adopted  project  for  the  improvement  (1871,  modified  in  1877)  had 
for  its  object  the  deepening  and  widening  of  the  channel  from  the  head 
of  Bolivar  Channel  to  the  cut  through  Morgan's  Point,  to  afford  a  chan- 
nel 100  feet  wide  at  bottom  and  12  feet  deep  at  mean  low-tide. 

The  amount  expended  to  June  30, 1880,  was  $176,886.39,  by  which 
has  been  secured  a  navigable  channel  from  the  Gulf  to  the  upper  bay, 
with  a  depth  of  not  less  than  9  ieet.  ' 

During  the  year  ending  June  30, 1881,  there  was  expended  $1,834.87, 
for  contingencies. 

The  unappropriated  balance  of  the  oringinal  and  modified  estimate, 
viz,  $94,326.42,  can  be  profitably  expended  in  the  year  ending  June  30^ 
1883,  in  continuing  operations,  completing  the  channel  required.  This 
amount,  $94,326.42,  is  considered  sufficient  o  make  the  complete  and 
entire  improvement  projected,  at  least  for  the  next  few  years.  The  work 
cannot  be  considered  of  an  entirely  permanent  character. 

July  1,  1880,  amount  available $155,313  61 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

1205,313  61 

July  1, 1881,  amount  expended  during  fiscal  year,  exclu»ive  of  outstand- 
ing liabilities  July  1,  1880 1,834  87 

July  1,  1881,  amount  available 203,478  74 

Amount  (estimated)  required  for  completion  of  existing  project .94, 326  42 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      95,  (KX)  00 

(See  Appendix  O  4.) 

3.  Trinity  River ^  Texas, — The  natural  channel  at  the  mouth  of  the  river 
was  shoal— 4J  feet — and  extremely  narrow  across  the  bar. 

The  project  (adopted  in  1871  and  modified  in  1873)  had  for  its  object 
the  opening  of  the  river  to  navigation  so  as  to  admit  the  entrance  of 
vessels  drawing  5  feet.  • 

The  amount  expended  to  June  30, 1880,  was  $6,196,  and  resulted  in 
temporarily  deepening  the  channel  across  the  bar  at  the  mouth. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$5,734.44,  by  which  was  gained  a  dredged  channel  of  not  less  than  5J 
feet  depth,  averaging  110  feet  in  width,  and  in  length  across  the  bar 
4,800  feet. 

Twenty-six  thousand  five  hundred  and  forty-one  dollars  can  be  profit- 
ably expended  in  the  year  ending  June  30,  1883,  in  continuing  opera- 
tions— dredging,  removing  snags,  &c.,  as  may  be  deemed  necessary. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
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tion  of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $26,541. 

This  work  not  being  susceptible  of  permanent  completion,  the  esti- 
mate for  continuing  operations  is  indeterminate. 

Julyl,  1880,  amount  available $10,304  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,304  00 

July  1,  1861,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,734  44 

July  1,  1881,  amount  available 14,569  56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    26, 000  00 
(See  Appendix  O  5.) 

4.  Buffalo  Bayou^  Texas, — From  the  report  of  examination  of  this  tide- 
water stream,  made  in  compliance  with  requirements  of  the  river  and 
harbor  act  of  June  14, 1880,  it  is  shown  that  the  original  channel-way, 
below  Houston,  is  navigable  for  vessels  drawing  6  feet  of  water. 

The  adopted  project  is  simply  to  increase  the  depth  and  width  of  this 
channel,  and  to  open  it  up  for  commercial  purposes. 

The  estimate  is  for  a  channel  12  feet  deep  and  100  feet  wide,  to  be  made 
by  dredging,  the  channel  as  it  is  developed,  to  be  protected  at  points  by 
sheet-piling,  and  the  banks  to  be  relieved  of  all  overhanging  trees,  &c., 
tending  to  form  obstructions  to  navigation. 

The  first  work  upon  this  improvement  will  be  done  under  contract^  to 
commence  in  September,  1881,  and  will  consist  of  dredging  and  removing 
obstructions  to  navigation. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30, 1883,  and  with  this  amount  it  is  expected  to  mate- 
rially deei)en  and  enlarge  the  present  natural  channel  and  aid  commerce. 

The  estimated  amount  for  the  entire  and  permanent  completion  of  this 
work  of  improvement  is  $385,299.75,  of  which  sum  $25,000  is  now  avail- 
able. 

Amount  appropriated  by  act  approved  March  3,  1881 $25, 000  00 

Julyl,  1881,  amount  available 25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 360, 299  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  O  6.) 

5.  Channel  over  bar  at  mouth  of  Brazos  River,  Texas. — The  natural 
channel  across  the  bar  affords  a  depth  of  not  over  8  feet,  and  is  subject 
to  constant  changes,  due  to  winds,  tide,  and  stages  of  water  in  the 
river. 

The  project  for  the  improvement  (adopted  in  1880)  has  for  its  object 
the  maintenance  of  a  good  navigable  channel  across  the  bar. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1881,  $16,205.26,  has  been  applied  to  constructing  the  north  channel 
jetty.  No  appreciable  effect  can  be  had  until  the  jetty  is  further  ad- 
yanced  into  the  Gulf  and  raised,  when  it  is  expected  that  the  river  dis- 
charge will  be  concentrated  directly  on  the  bar  with  increased  velocity 
of  current  and  consequent  erosion  of  a  deeper  channel. 

One  hundred  thousand  dollars  can  be  profitably  expended  in  the  year 
ending  Jane  30, 1883,  in  building  the  jetties  designed. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $442,890.40.    ' 
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July  1,  1880,  amount  avaUable $40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$80,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  excluBive  of 

oututandiug  iiabilitiea  July  1,  1880 16,205  26 

July  1,  1881,  ouUtanding  liabOitlee 20,794  74 

37,000  00 

July  1,  1881,  amount  available 43,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 442,690  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  O  7.) 

6.  Pass  Cavallo  Inlet  to  Matagorda  Bay^  Texas. — The  natural  channel 
has  a  depth  of  water  across  the  bar  of  between  8  and  9  feet. 

The  present  project  (adopted  in  1879)  has  for  its  object  the  obtaining 
of  a  12-foot  channel  across  the  bar,  and  to  protect  the  head  of  Matagorda 
Island  from  abrasion. 

The  amount  expended  to  June  30, 1880j  $2,868.20,  was  applied  to  sur- 
veys and  contingencies. 

The  amount  expended  during  the  year  ending  June  30, 1881,  $29,453.41 , 
has  been  applied  to  the  construction  of  a  south  channel  jetty.  The  jetty 
has  not  yet  assumed  the  proper  proportions  for  advantageous  effect  upon 
the  bar. 

Two  hundred*  thousand  dollars  can  be  profitably  expended  during  the 
year  ending  June  30,  1883,  in  continuing  work  on  the  south  channel 
jetty  in  conformity  with  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $859,180. 

July  1,  1880,  amount  available $117,131  80 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

1177, 131  80 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 29,453  41 

July  1,  1881,  outstanding  liabilities 87,678  39 

117,131  80 

July  1,  1881,  amount  available 60,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 859, 180  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    200, 000  00 

(See  Appendix  O  8.) 

7.  Aransas  Pass  and  Bay^  up  to  Rockport  and  Corpus  Christie  Texa>s. — 
The  channel  across  the  bar  maintained  by  natural  causes  is  7  to  8  feet 
in  depth. 

The  project  (adopted  in  1879)  has  for  its  object  the  maintainence  of  a 
12-foot  (at  mean  low-water)  channel  over  the  bar,  and  the  protection  of 
the  head  of  Mustang  Island  up  to  and  beyond  Turtle  Cove. 

The  amount  expended  to  June  30, 1880,  was  $7,694.99,  and  was  applied 
to  surveys,  contingencies,  and  the  purchase  of  necessary  plant,  build- 
ings, &c.,  to  enter  ux)on  the  work  of  improvement  adopted. 

The  amount  expended  during  the  year  ending  June  30,  1881, 
$92,305.01,  has  been  applied  to  the  building  of  a  number  of  groin-jetties 
for  the  protection  of  the  head  of  Mustang  Island  up  to  and  beyond 
Turtle  Cove,  in  conjunction  with  a  mattress  and  stone  breakwater  along 
the  channel  face  of  Mustang  Island,  and  also  the  construction  of  the 
south  channel  jetty.  These  works,  together  with  a  number  of  sand- 
fences  erected  on  Saint  Joseph  and  Mustang  islands,  have  had  an  ap- 
preciable effect  upon  the  channel  over  the  bar. 
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Two  handred  thousand  dollars  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30, 1883,  in  continuing  work  upon  the  south 
channel  jetty. 

One  million  twenty  thousand  seven  hundred  and  twenty-two  dollars 
and  fifteen  cents  is  the  estimated  amount  required  for  the  entire  and 
permanent  completion  of  the  work  of  improvement  in  accordance  with 
the  approved  and  adopted  project. 

July  1,  1880,  amount  available $92,305  01 

AmouDt  appropriated  by  act  approved  March  3,  1881 80, 000  00 

$172,305  01 

Jnly  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties  July  1,  1880 88,(593  55 

July  1,  1881,  outstanding  liabilities 3,611  46 

92,305  01 

July  1,  1881,  amount  available 80  000  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 020, 722  15 

Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30,1883.      200, 000  00 

(See  Api)endix  O  9.) 

8.  Harbor  at  Brazos  Santiago^  Texas, — ^The  depth  of  water  across  the 
bar  at  the  entrance  is  maintained  by  natural  causes  at  not  over  7 J  feet 
at  high-tide. 

The  project  now  under  consideration  has  for  its  object  the  deepening 
of  the  channel  across  the  bar,  and  the  maintenance  of  a  suitable  harbor 
inside  the  pass. 

There  is  available  for  the  work  $100,000,  and  the  amount  required 
for  expenditure  in  the  fiscal  year  ending  June30, 1883,  is  $200,000.  With 
these  amounts  combined,  the  work  on  jetties  can  be  profitably  pushed 
daring  the  next  fiscal  year  and  during  the  fiscal  year  ending  June  30, 
1883. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  this  work  is  $578,084.60. 

July  1,  1880,  amount  available |25,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

§100,000  00 

Jnlyl,  1881,  amount  available 100,000  00 


Amount 
Amount 


(estimated)  required  for  completion  of  existing  project 578, 084  50 

that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    200, 000  00 

(See  Ai)pendix  O  10.) 

9.  Protection  of  river-hank  at  Fort  Brotcn,  Texas, — This  work  is  de- 
signed to  arrest  the  progress  of  encroachment  which  threatens  not  only 
to  destroy  the  most  valuable  buildings  at  the  post,  but  to  break  through 
into  the  lagoon,  which  would  entirely  change  th^  channel  of  tbe  river, 
and  leave  the  greater  portion  of  the  post  on  the  opposite  side  of  the 
channel. 

The  amount  expended  to  June  30, 1881,  is  $16,769.96,  and  has  resulted, 
it  is  believed,  in  the  complete  protection  of  the  goverument  reservation 
from  further  encroachment  of  the  river. 

Repairs  may  be  needed  from  time  to  time,  and  $2,000  should  be  ap- 
propriated for  that  purpose. 

July  1,  1880,  amount  available $1,295  14 

July  1,  IS^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,065  10 

Julyl,  1881,  amount  available 230  04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883     2, 000  00 

(See  Appendix  O  11.) 
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To  comply  with  provisions  of  river  and  harbor  act  of  March  3.  1879, 
Major  Mansfield  has  submitted  report  upon : 

i.  Canal  connecting  Oalveston  and  Brazos  River.  Texas.  (See  Appendix 
0  12.) 

And  to  comply  with  provisions  of  river  and  harbor  act  of  June  14^ 

1880,  he  has  submitted  a  report  upon: 

1.  Buffalo  Bayou,  Texas,  from  ISimm^s  Bayou  to  the  mouth  of  White 
Oalc  Bayou  at  Houston,  with  estimates  of  cost  of  a  channel  12  feet  deep 
and  100  and  150  feet  wide;  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  53,  Forty-sixth  Congress,  third  session.  (See  also  Appen- 
dix O  6.) 

And  to  comply  with  provisons  of  the  river  and  harbor  act  of  March  3» 

1881,  he  is  charged  with  and  is  now  engaged  upon  the  following,  the  re- 
sults of  which  will  be  duly  submitted  when  received: 

1.  Matagorda  Bay  at  the  mouth  of  Saint  Mary^s  Bayou,  near  the  town  of 
Matagorda,  Texas. 

2,  From  Brazos  de  Santiago,  through  Lacuna  Madre,  to  Point  Isabel,  Texas, 
to  ascertain  the  cost  and  practicability  of  a  deep-water  channel  from  the 
anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at  Point  Isabel. 

WESTERN  RIVERS. 

PRESERVATION  OF  T^E  PORTS  OF  MEMPHIS,  VICKSBURG  AND  NATCH- 
EZ— IMPROVEMENT  OP. THE  MOUTH  OF  REB  RIVER;  OF  THE  RAFT 
AND  UPPER  RED  RIVER,  LOUISIANA  AND  ARKANSAS;  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI  AND  TENNESSEE — WATER  GAUGES  ON  THE 
MISSISSIPPI  AND  ITS  PRINCIPAL  TRIBUTARIES. 

Officer  in  charge,  Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers. 

1.  Mississippi  River  and  Harbor  at  Memphis,  Tennessee. — ^Work  on  the 
protection  of  the  water  front  was  continued  until  a  junction  was  made 
with  the  paved  landing  put  in  by  the  city  authorities ;  the  length  of  this 
protection  work  is  1,160  feet.  Above  the  mouth  of  Wolf  Eiver  work 
was  started  on  the  protection  of  the  bank  and  the  stoppage  of  the  cav- 
ing by  a  system  of  mattresses  and  screen  work. 

Before  the  work  for  the  protection  of  the  harbor  of  Memphis,  the  city 
front  was  being  rapidly  carried  away  by  the  action  of  the  current,  several 
blocks  of  valuable  buildings,  including  mills  and  storehouses,  had  been 
washed  into  the  river.  The  work  where  carried  on  has  resulted  in  the 
stoppage  of  the  caving. 

The  officer  in  charge  states  that  in  consequence  of  this  work,  improve- 
ments have  been,  and  are  now,  in  course  of  construction,  amounting  to 
$500,000,  on  the  site  of  the  bank  which  heretofore  had  been  caving 
rapidly. 

The  amount  expended  to  June  30, 1880,  was  $60,198.10,  and  during: 
the  fiscal  year  ending  June  30, 1881  there  has  been  expended  $30,411.30. 

It  is  intended  to  continue  the  bank  protectionjduring  the  coming  season. 

With  the  appropriation  asked  for,  for  the  fiscal,  year  ending  June  30, 
1883,  it  is  intended  to  carry  on  the  improvement  as  heretofore. 

Jiily  1,  1880,  amount  available $31,501  84 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$16,501  84 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 30,411  30 

July  1,  1881,  amount  available.'. .' 16,090  54 
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Amoant  (estimated)  required  for  completion  of  existing  project |57, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683 .     57, 000  00 

(See  Appendix  P  1.) 

2.  Mismsippi  River  and  Harbor  at  VwJcsburg^  Mississippi. — The  barhor 
of  Vicksburg  was  destroyed  by  a  cut-off  which  took  place  April  27, 1870. 
The  project  adopted  for  the  improvement  had  for  its  object,  first,  to  hold 
the  main  channel  of  the  river  as  near  as  possible  to  the  city,  by  revet- 
ting the  delta  point,  and  secondly,  to  dredge  out  the  harbor. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 

30. 1880,  was  $1313,212.82,  and  work  has  been  continued  upon  the  first- 
Damed  object.    The  amount  expended  during  the  fiscal  year  ending  June 

30. 1881,  was  $21,140.23.  The  officer  in  charge  states,  that  a  recent 
examination  made  of  the  locality  showed  that  the  work  thus  far  accom- 
plished has  succeeded  in  holding  the  delta  point,  as  far  as  applied. 

With  the  appropriation  asked  for,  fo^  the  fiscal  year  ending  June  30, 
1883,  it  is  proposed  to  commence  the  dredging  out  of  the  inner  harbor. 

July  1,  1880,  amount  available $20,787  18 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

r  $95,787  18 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 21,140  23 

July  1,  1881,  amount  available 74,646  95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    200, 000  00 
(See  Appendix  P  2.) 

3.  Mississippi  River  at  Natchez  and  Vidalia^  Mississippi. — Operations 
were  commenced  last  fall  upon  this  work.  The  project  adopted  looked 
to  the  protection  of  the'  caving  banks  of  the  Mississippi  above,  which, 
if  not  checked,  would  ultimately  destroy  the  harbors  of  Natchez  and 
Vidalia. 

With  the  appropriation  of  $40,000,  made  by  act  of  June  14, 1880,  work 
was  started  upon  the  revetment  of  the  bank  at  Good  Hope  Landing,  and 
continued  down  stream  to  the  extent  of  the  funds  available.  This  year 
the  operations  will  be  continued  upon  the  caving  bank  in  Giles  Bend. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1881,  was  $40,147.22. 

With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  the  revetment  and  protection  of  the  caving  bends  will  be  carried 
on. 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$90, 000  00 

J^ly  If  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 40,147  22 

July  1,  1881,  amount  avaUable 49,a52  78 

Amount  (estimated)  required  for  completion  of  existing  project 849, 600  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 

(See  Appendix  P  3.) 

4.  Mouth  of  Red  River,  Louisiana. — Work  was  continued  i\pon  the 
outer  and  inner  bars  of  Old  Eiver,  for  the  purpose  of  keeping  a  navi- 
gable channel  through  the  obstructions,  otherwise  this  important  outlet 
would  have  been  entirely  closed  at  low-water.  The  dredge-boat  was 
^tioned  on  the  outer  bar,  and  in  Old  Eiver  proper  two  tugs  and  a 
steamer  were  used. 
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Navigation  was  maintained  through  the  entire  low-water  season,  with 
the  exception  of  a  few  slight  detentions. 

For  the  purpose  of  carrying  out  the  recommendations  of  the  Board  of 
Engineers  for  Fortifications  and  for  Eiver  and  Harbor  Improvements, 
&c.,  a  party  was  engaged  in  making  measurements  and  observations  to 
determine  the  changes  taking  place  in  the  channel  of  Old  River  and  the 
Atchafalaya. 

During  the  coming  low- water  season,  it  is  proposed  to  continue  the 
operations  of  keeping  up  a  temporary  cnannel  through  the  bars  in  Old 
Eiver.  The  measurement  and  observations  will  also  be  continued  as 
above.  A  survey  has  also  been  ordered  of  Bayou  Cut-off,  as  a  means 
of  communication  between  the  Bed  and  the  Mississippi.  This  will  be 
made  in  the  course  of  the  summer,  and  the  report  presented  in  time  for 
the  action  of  Congress. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1880,  was  $29,120.  ^ 

Th«  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
was  $34,675.36. 

No  appropriation  is  asked  for,  as  the  amount  on  hand  is  suflBcient  to 
continue  the  dredging  operations. 

July  1,  1880,  araonnt  available $160  880  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1,  1880 34,675  36 

July  1,  1881,  amount  available 126,204  64 

(See  Appendix  P  4.) 

5.  Removing  raft  in  Red  River j  and  closing  Tone's  Bayou,  Louisiana, — 
1.  Retnoval  of  raft  in  Red  River j  Louisiana. — ^This  work  is  for  the  main- 
tenance of  an  open  channel  in  Eed  Eiver  above  Shreveport,  formerly 
entirely  blocked  by  the  Red  River  raft,  and  the  original  project  embraced 
the  entire  removal  of  this  great  obstruction. 

There  is  now  a  good  navigable  channel  through  the  raft  region  at  all 
seasons  of  the  year,  though  it  is  liable  to  be  temporarily  blocked  during 
the  flood  stages  of  the  river.  For  operations  during  the  past  season, 
the  steamer  Florence  was  sent  to  Shreveport  in  December,  and  was 
engaged  during  the  winter  and  spring  in  breaking  up  and  removing  the 
new  raft  formation. 

Three  large  rafts  which  entirely  blocked  the  river,  and  83  side  jams 
and  193  snags  were  removed.  The  work  is  not  permanent,  and  must 
be  continued  from  year  to  year,  owing  to  the  great  quantity  of  drift 
brought  down  on  each  flood  from  upper  Red  River. 

2.  Closing  Ton^s  Bayou,  Louisiana, — The  object  of  this  work  is  to  close 
Tone's  Bayou,  which  now  takes  away  from  Red  River  fully  f  of  its  volume 
to  the  injury  of  the  low- water  navigation  of  that  stream.  The  original 
project  embraced  the  entire  closure  of  the  bayou. 

As  the  allotment  from  the  appropriation  for  building  the  earthen  dam 
as  recommended  in  last  year's  report  was  insufiieient  for  the  work  the 
oflScer  in  charge  was  authorized  to  retain  the  amount,  and  to  combine  it 
with  a  sufficient  amount  from  the  next  appropriation,  for  the  purpose  of 
building  the  dam  and  connecting  with  the  levees  on  Red  River.  A  low- 
water  (tern  has  been  constructed,  which  has  given  good  navigation  in 
Red  River  during  the  low-water  season,  but  it  is  desirable  to  effect  the 
total  closure  of  the  bayou. 

Proposals  were  opened  on  June  23,  for  building  the  dam. 

The  amount  expended  on  these  works  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1880,  was  $382,865.24. 
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The  amoont  expended  during  the  fiscal  year  ending  Jnne  30, 1881,  was 
♦5^2.12. 

Daring  the  coming  season  it  is  proposed  to  build  Tone's  Bayou  Dam, 
and  employ  the  steamer  Florence  in  keeping  the  river  open  during  the 
flood  season,  and  in  removing  certain  portions  of  the  old  raft. 

With  the  appropriation  of  $18,000  asked  for,  for  the  fiscal  year  end- 
ing June  30, 1883,  it  is  proposed  to  keep  the  river  open  and  remove  old 
raft. 

July  1, 1880,  amount  available |26,634  76 

Amoant  appropriated  by  act  approved  March  3, 1881 10, 000  00 

136,634  76 

July  1, 1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1, 1880 5,452  12 

July  1,1881,  amount  available 31,182  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    18, 000  00 
(See  Appendix  P  5.) 

6.  Removing  ohsirucUom  from  Red  River ^  Louisiana, — Work  upon  this 
imptx>vement  commenced  in  1878,  the  object  being  to  clear  this  impor- 
tant stream  of  all  ot^tructions  to  safe  navigation. 

In  addition  to  important  work  9>t  the  old  Confederate  raft,  the  Eapious 
and  the  Falls  of  Alexandria,  665  snags  were  removed,  768  leaning  trees 
cut  down,  and  448  shore  snags  destroyed. 

The  new-snag  boat  provided  for  in  the  appropriation  of  June  14, 1880, 
will  be  completed  in  August,  and  will  at  once  be  sent  to  the  Bed  River 
for  service. 

As  the  work  must  necessarily  be  continuous,  new  obstructions  being 
added  each  year,  no  project  with  detailed  estimate  has  been  submitted. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $47,600. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881,  was 
♦27,276.81.  The  appropriation  of  $28,000  asked  for,  for  the  fiscal  year 
ending  June  30, 1883,  is  to  be  applied  to  the  removal  of  obstructions  by 
^e  snag-boat.  A  portion  of  this  amount  will  be  needed  in  completing  the 
outfit  for  the  new  boat. 

July  1,1880,  amount  available $60,000  00 

Amoant  appropriated  by  act  approved  March  3, 1881 ...  1 10, 000  00 

170,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 27,276  81 

July  1,1881,  amount  avaUable 42,723  19 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    26, 000  00 
(See  Appendix  P  6.) 

7.  Upper  Red  River^  ArJcansaSj  from  Fulton  to  the  head  of  the  raft. — 
Work  upon  the  improvement  of  this  section  of  Eed  Kiver  was  commenced 
in  1879,  the  object  being  to  remove  the  obstructions  so  as  to  afford  safe 
navigation  to  steamboats  at  a  time  when  there  is  sufficient  water  in  the 
river  for  them  to  run. 

For  the  work  last  season  the  crane  machinery  belonging  to  the  Ked 
River  raft  work  was  placed  upon  a*flat-boat,  and  the  operations  were 
commenced  at  Fulton  and  continued  down  stream  for  about  130  miles, 
when  they  had  to  be  suspended  on  account  of  high- water.  During  the 
time  worked  a  number  of  drift-piles,  which  had  accumulated  on  the  sand- 
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bars,  were  removed,  and  the  snags  and  logs  obstructing  the  channel 
were  taken  out. 

y  i With  the  balance  of  the  funds  on  hand  it  is  proposed  the  coming  sea- 
son to  continue  the  work  of  removing  the  snags  and  other  obstructions 
from  the  river. 

The  estimated  cost  of  this  improvement  was  $19,560. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  waa  $5,776.34. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  I88I3  was 
$9,464.32. 

Ko  appropriation  is  asked  for,  for  the  fiscal  year  ending  June  30, 1883. 

July  1,  1880,  amount  available |14,1>23  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 9,464  32 

July  1,  1881,  amount  available 4,759  34 

(See  Appendix  P  7.) 

8.  Yazoo  River ^  Mississippi. — The  work  upon  the  Yazoo  Eiver  consists 
in  the  removal  of  snags,  logs,  and  other  obstructions  to  the  safe  naviga- 
tion of  the  stream.  * 

Up  to  the  30th  of  June,  1880, 12  wrecks  had  been  removed,  and  the 
navigation  otherwise  improved  by  the  removal  of  a  large  number  of 
snags,  logs,  &c. 

During  the  past  season  the  steamer  T.  B.  Florence  and  the  snag-boat- 
John  E.  Meigs  were  both  engaged  in  the  river ;  250  snags  were  removed, 
2,194  leaning  trees  cut  down,  and  five  side  jams  and  rack-heaps  de- 
stroyed. 

The  amount  expended  up  to  June  30, 1880,  was  $107,000,  and  during 
the  fiscal  year  ending  June  30, 1881,  there  has  been  expended  $13,266,15. 

The  amount,  $20,000,  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  is  intended  to  be  applied  in  removing  the  obstructions  from  the 
river,  for  which  purpose  one  of  the  snag-boats  will  be  used. 

July  1;  1880,  amount  available $12,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

118,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,266  15 

July  1,  1881,  amount  avaUable 4,733  85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 
(See  Appendix  P  8.) 

9.  Big  Sunflower  River j  Mississippi. — Previous  to  work  by  the  govern- 
ment, the  navigation  of  the  Sunflower  was  rendered  difficult  bj"  the  ex- 
istence of  various  shoal  places  and  by  snags,  logs,  and  other  obstructions. 
The  project  adopted  looked  to  the  improvement  of  the  shoal  places  by 
means  of  wing-dams,  and  to  the  general  improvement  by  the  removal  of 
existing  obstructions. 

The  depth  on  the  shoal  places  has  been  increased  from  18  inches  to 
over  3 J  feet,  and  boats  can  now  navigate  at  extreme  low- water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $9,611.68. 

During  the  past  season  wing-dams  were  constructed  at  Callao  and 
Vick's  Landing,  increasing  the  depth  of  the  channel  at  those  places ;  and 
in  addition  472  snags  were  removed  and  over  7,000  trees  cut  down. 
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The  amount  expended  during  tbe  fiscal  year  ending  Jane  30,  1881^ 
was  $18,123.83.  With  the  appropriation  of  $15,000  asked  for,  for  the 
fiscal  year  ending  June  30, 1883,  it  is  intended  to  continue  the  removal 
of  obstructions  and  to  improve  the  shoal  places. 

July  1, 1880,  amount  available $16,388  32 

Amoant  appropriated  by  act  approved  March  3,  1881 4,000  00 

$22, 388  32 

July  1, 1681,  amonnt  expended  during  fiscal  year,  ezclnsive  of  outstanding 
liabiUties  July  1,  1880 18,123  83 

July  1,  1881,  amount  available, 4,264  49 

Amount  (estimated)  required  for  completion  of  existing  project 34,000  CO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  15, 000  00 

(See  Appendix  P  9.) 

10.  TalUihatchee  River ^  Mississippi. — ^Work  was  commenced  upon  this 
improvement  in  September,  1879,  and  consisted  in  the  removal  of  ob- 
stractions  to  the  navigation  of  the  stream.  There  has  been  no  boat  as 
high  as  BatesviUe  since  the  war. 

During  the  past  season  work  was  carried  on  npon  two  sections  of  the 
river,  as  provided  for  in  the  appropriation  act  of  Jnne  14, 1880,  viz: 
between  Batesville  and  the  month  of  the  Gold  water  and  npon  the  main 
river  685  snags  and  logs  were  removed  and  4,387  trees  cnt  down,  render- 
ing navigation  now  more  safe  and  speedy  than  before,  when  there  is 
student  water  in  the  river  for  boating  purposes. 

The  amonnt  expended  to  Jnne  30, 1880,  was  $4,177,  and  there  was 
expended  dnring  the  fiscal  year  ending  June  30, 1881,  $12,243.22. 

With  the  amonnt  asked  for  for  the  fiscal  year  ending  June  30, 1883^ 
it  is  proi>08ed  to  continue  the  removal  of  obstructions. 

Jnly  1,1880,  amount  available $10,823  00 

Amount  appropriated  by  act  approved  Biarch  3, 1881 3, 000  00 

113,823  00 

July  1, 1881,  amount  expended  duriilg  fiscal  year,  exclusive  of  outstanding 
liabiHtieeJuly  1,1880 12,243  22 

July  1,1881,  amount  available 1,579  78 

Amount  (estimated)  required  for  completion  of  existing  project 22, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      6, 000  OO 

(See  Appendix  P  10.) 

U.  Coldteater  Biver^  Mississippi. — ^This  work  was  commenced  in  1879^ 
daring  which  season  the  United  States  steamer  T.  B.  Florence  was  en- 
gaged for  a  short  time  in  removing  the  obstructions  from  the  river. 

For  the  work  last  season  a  flat-boat  having  the  necessary  machinery 
and  outfit  was  chartered,  and  the  operations  were  carried  on  from  Sep- 
tember to  December  31, 1880;  296  logs,  132  snags,  and  8  stumps  were 
lemoved ;  1,142  trees  were  cut  down,  1,198  deadened,  and  778  trimmed 
and  topped;  4  rafts,  41  rack-heaps,  and  7  drift-piles  were  cut  out  and 
destroyed,  and  a  blockade  400  feet  long  was  broken  up. 

Daring  the  coining  season  the  balance  of  funds  on  hand  will  be  ex- 
pended in  operating  upon  the  lower  stretch  of  the  river. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30^880,  was  $2,218.05. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881, 
▼as  $6,617.76. 

No  appropriation  is  asked  for,  for  the  fiscal  year  ending  June  30, 1883. 
14  E 
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July  1,  1880,  amount  available $8,781  96 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880. 6,617  75 

July  1,  1881,  amount  available 2,164  20 

(See  Appendix  P  11.) 

12.  Tchula  LdkCj  Mississippi. — 'No  work  has  heretofore  been  done  upon 
this  improvement.  With  the  appropriation  of  March  3, 1881,  it  is  pro- 
posed to  remove  the  obstructions  from  the  bed  and  banks  of  the  stream. 

The  appropriation  asked  for  for  the  year  ending  June  30, 1883,  will 
be  applied  to  operations  of  the  same  character. 
The  estimated  cost  of  this  work  was  $10,000. 

Amount  appropriated  by  act  approved  March  3, 1881 |3, 000  00 

July  1,  1881,  amount  exT>ended  during  fiscal  year,  exclusive  of  outstanding 
liabihties  July  1,  1880 295  98 

July  1, 1881,  amount  available 2,704  02 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 

(See  Appendix  P  12.) 

13.  Yallabusha  Biver^  Mississippi. — No  work  has  heretofore  been  done 
Tipon  this  improvement.  With  the  appropriation  of  March  3, 1881,  it  is 
proposed  to  remove  the  obstructions  fh>m  the  bed  and  banks  of  the 
isitream.  For  this  purpose  a  party  was  sent  to  the  river  early  in  June, 
and  the  necessary  ouMt  was  procured  for  commencing  the  work. 

The  amount  expended  to  June  30, 1881,  was  $1,072.31. 
With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  work  wHl  be  carried  on  as  above. 
The  estimated  cost  of  the  work  was  $7,000. 

Amount  appropriated  by  act  approved  March  3, 1881 |3,500  00 

July  1,  1881,  amount  e:q>endea  during  fiscal  year,  exclusive  of  outstanding 
liabUitiee  July  1,  1880 1,072  31 

July  1,  1881,  amount  available 2,427  69 

Amount  (estimated)  required  for  completion  or  existing  project 3, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    3, 500  00 

(See  Appendix  P  13.) 

14.  Big  Hatchie  River.  Tennessee. — Work  upon  this  improvement  com- 
menced in  August,  1880.  The  operations  consisted  in  removing  the 
finags,  logs,  and  other  obstructions  from  the  bed  and  banks  of  the  stream. 

A  party  was  organized  and  the  work  was  started  at  Bolivar,  and  con- 
tinueid  down  stream  to  its  mouth,  which  point  was  reached  December 
10, 1880. 

The  work,  when  completed,  will  allow  boats  to  run  from  Memphis  to 
Bolivar  at  all  seasons  of  the  year. 

During  the  coming  season  it  is  proposed  to  continue  the  work  as  here- 
tofore. 

The  original  estimate  for  the  improvement  of  the  Hatchie  was  $30,000. 

'The  total  amount  expended  to  Jtine  30, 1881,  is  $7,323.46, 

With  the  appropriation  of  $10,000  asked  for,  it  is  proposed  to  operate 
in  removing  tiie  obstructions  from  the  river. 
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July  1, 1880,  amount  ayailable |10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 500  00 

113,500  00 

July  1, 1881,  amonnt  expended  daring  fiscal  year,  exclnsive  of  outstanding 
liabilities  July  1,  1^ 7,323  46 

July  1, 1881,  amount  available 6,176  54 

Amount  (estimated)  required  for  completion  of  existing  project 16, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendix  P  14.) 

15.  Oua^diita  River j  Arkansas  and  Louisiana. — ^Previous  to  operations 
on  the  Ouachita,  the  stream  was  obstructed  by  snags,  and  various  shoal 
places  existed.  The  original  project  for  the  improvement  embraced  a 
series  of  locks  and  dams  for  slackwater  navigation.  This  was  after- 
wards abandoned  and  operations  confined  to  the  removal  of  obstruc- 
tions and  ibe  improvement  of  the  shoals. 

The  total  amount  expended  on  t^s  latter,  including  cost  of  iron  hull 
sni^-boat,  to  dose  of  fiscal  year  ending  June  30, 1880,  was  $123,281.29. 

Operations  were  continued  during  the  season  with  the  snag-boat 
Wagner,  removingobstructionsfrom  thechannel  ^  456  snags  were  removed 
and  4,159  trees  cut  down. 

Work  was  also  commenced  and  carried  on  at  Catahoula  Shoals.  This 
point  was  the  highest  usually  reached  by  boats  at  extreme  low- water. 
The  work  so  far  as  completed  has  deepened  the  channel,  so  that  boats 
can  now  reach  Ck)lumbia,  60  miles  above,  at  all  stages. 

The  amount  expendea  during  the  fiscal  year  ending  June  30,  1881, 
was  $18,547.95. 

The  appropriation  of  $25,000  asked  for,  for  the  fiscal  year  ending 
June  30, 1883,  is  intended  to  continue  the  operations  of  the  Wagner  and 
the  improvement  of  Catahoula  Shoals. 

Ko  detailed  estimates  can  be  presented  for  operating  the  snag-boat, 
since  the  nature  of  the  work  renders  it  continuous  £rom  year  to  year, 
each  flood  bringing  new  obstructions  into  the  stream. 

Julyl,  1880,  amount  available $14,130  84 

Amount  appropriated  by  act  approved  March  3, 1881 12, 000  00 

J26, 130  84 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiee  July  1,  1880 18,547  95 

Julyl,  1881,  amount  available 7,582  89 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    25, 000  00 
(See  Api)endix  P  15.) 

16.  Bayou  Bartholomew^  Louisiana  and  Arkansas. — 'No  work  has  here- 
tofore been  done  upon  this  improvement.  During  the  present  season 
operations  will  be  commenced  at  the  bridge  crossing  of  the  Mississippi 
&  Texas  Bailroad,  and  continued  down  stream,  and  will  consist  in  tiie 
removal  of  all  obstructions  to  the  safe  navigation  of  the  stream. 

The  estimated  cost  of  this  improvement  was  $26,862.00. 
With  the  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 
1883,  it  is  proposed  to  operate  to  the  same  end. 

Amount  appropriated  by  act  approved  March  3, 1881 |8,000  00 

July  1,  18oi,  amount  expendea  during  fiscal  year,  exclusive  of  outstandhig 
liabUities  July  1,  1880 142  85 

Jnly  1,  1881,  amount  available 7,857  15 

ABumnt  (estimated)  reauired  for  completion  of  existing  project 18, 863  00 

Amount  tkat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    10, 000  00 

(See  Appendix  P 16.) 
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17.  Tensas  River ^  Louisiana. — l^o  work  has  heretofore  been  done  npon 
this  improvement.  Daring  the  present  season  it  is  proposed  to  organize  a 
party  with  a  proper  outfit  and  engage  in  the  work  of  removing  the  worst 
obstructions  to  the  navigation  of  the  stream,  as  the  small  amount  appro- 
priated will  not  admit  of  more  extended  operations.  The  total  estimated 
cost  of  this  improvement  was  $23,000. 

With  the  appropriation  asked  tor,  for  the  fiscal  year  ending  June  30^ 
1883,  it  is  proposed  to  continue  the  work  of  removing  the  obstructions. 

Amount  appropriated  by  act  approved  March  3,  1881 $3,000  00 

July  1,  1881,  amount  available 3,000  00 

Amount  (estimated)  required  for  completion  of  exifiting  project 20, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enolng  June  30, 1883.  10, 000  00 

(See  Appendix  P  17.) 

18.  Bayou  Bceuf^  Louisiana. — l^o  work  has  heretofore  been  done  upon 
this  improvement.  For  the  present  it  is  only  deemed  advisable  to  improve 
the  navigation  of  this  stream  from,  the  mouth  to  Wallace's  Landing,  a 
distance  of  280  miles,  by  the  removal  of  the  snags,  logs,  &c.,  and  work 
will  be  carried  on  to  this  end. 

The  estimated  cost  of  this  work  was  $20,020. 

The  appropriation  asked  for,  for  the  fiscal  year  ending  June  30, 1883^ 
will  be  applied  to  the  same  end. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 020  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 . .     6, 000  00. 

(See  Appendix  P  18.) 

19.  Cypress  BayoUj  Texas  and  Louisiana. — ^The  work  carried  on  upon 
this  improvement  has  resulted  in  obtaining  a  good  high-water  channel 
through  the  lakes  and  bayou  from  Bed  Biver,  Louisiana,  to  Jefferson, 
Texas.    This  was  in  accordance  with  the  first  project  presented. 

In  the  report  of  last  year  the  officer  in  charge  stated  that  should  it  be 
desirable  to  carry  on  more  extended  operations  and  to  give  the  route  to 
Jefferson  navigable  water  the  entire  year,  the  plan  recommended  by 
M%jor  Howell,  to  construct  a  dam  across  the  lakes  at  Albany  Point 
and  make  a  cut  through  to  Bed  Biver,  would  have  to  be  carried  out. 
The  estimated  cost  of  this  work  was  $372,580. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $89,650.96. 

The  amount  expended  during  the  year  ending  June  30,  1881,  was 
$1,539.04. 

The  property  was  left  in  charge  of  the  watchmen,  and  the  valuable 
dredge  belonging  to  the  appropriation  was  put  in  repair  and  taken  to  the 
mouth  of  Bed  Biver  to  assist  in  operations  at  that  place. 

July  1,  1880.  amount  available $4,349  04 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,639  04 

July  1, 1881,  amount  available 2,810  00 

(See  Appendix  P  19.) 

20.  Water-gauges  on  the  Mississippi  River  and  its  principal  tribtUaries. — 
Observations  were  continued  at  all  the  gauges,  and  repairs  made  and 
new  gauges  erected  where  necessary. 

In  conjunction  with  the  Mississippi  Biver  Commission,  bulletin  boards 
were  erected  at  the  various  gauge  stations,  so  as  to  give  notice  to  pass- 
ing steamboats  the  recorded  stage  of  water  each  morning. 
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« 

The  list  of  recorded  high  and  low- water  marks  was  revised,  and  a  new 
one  made  out  in  accordance  with  the  best  authorities. 

Tables  of  the  yearly  maximum  and  minimum  stages  of  water  on  the 
Mississippi  and  some  of  its  tributaries  at  various  dates  up  to  the  year 
1880,  derived  from  authentic  data,  with  notes  explanatory  of  their  im- 
port and  inferences  drawn  therefrom,  will  be  found  in  Appendix  P  20. 

Jnly  1,  1880,  amount  available $6,916  28 

Amount  approprial  ed  by  act  approved  March  3«  1881 5, 000  00 

111,916  28 

Jnly  1,  1881,  amoant  expended  during  fiscal  year,  exolasive  of  outstanding 
llAbilities  July  1,1880 5,405  18 

July  1,  1881,  amount  available 6,511  10 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      5, 000  00 

(See  Appendix  P  28.) 

EXAMINATIONS  AND  STJBYEYS  POB  IMPBOYEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  Jnne  14, 
1880,  Major  Benyaord  was  charged  with  the  following,  the  results  of 
which  were  dnly  transmitted  to  Congress  at  its  last  session: 

1.  Bayou  Bartholomew^  Tensas  River,  and  Bayou  Maoon^  Louisiana. 
(See  Appendixes  P  29,  P  30,  and  P  31.) 

2.  Current  River ^  from  Van  Buren,  Missouri,  to  its  mouth  in  Arkansas. 
(See  Appendix  P  32.) 

3.  Harbor  at  Orand  Oulf,  Mississippi.    (See  Appendix  P  33.) 

4.  Oa^ihe  River,  Arkansas,  a  tributary  of  White  River.  (See  Appendix 
P34.) 

&  ^(Buf  River,  North  Louisiana.    (See  Appendix  P  18.) 
The  above  are  printed  in  House  Ex.  Doc.  No.  38,  Fortj'-sixth  Con- 
gress, third  session. 
d.  Saint  Francis,  Missouri  and  Arkansas.    (See  Appendix  P  35.) 

7.  Obion  River,  Tennessee.    (See  Appendix  P  36.) 

8.  South  Forked  Deer  River^  Tennessee.    (See  Appendix  P  43.) 

9.  North  Forked  Deer  River,  Tennessee.    (See  Appendix  P  38.) 

10.  The  Bay,  a  tributary  of  Saint  Francis  River,  Arkansas.  (See  Ap- 
pendix P  39.) 

The  above  are  printed  in  House  Ex.  Doc.  No.  62,  Forty-sixth  Con- 
gress, third  session. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be 
duly  submitted  when  received : 

1.  Bear  Creek,  running  into  Yazoo  River. 

2.  Old  Town  Creek,  Mississippi. 

3.  Big  Black  River,  Mississippi. 

BEMOVTNQ  SNAGS,  ETC.,  PBOM  THE  ARKANSAS  EIVBR— IMPBOVEMBNT 
OF  ARKANSAS  BIVEB  BETWEEN  FOBT  SMITH  AND  WICHITA  AND  AT 
PINE  BLUFF,  AND  OF  EIVEBS  SAINT  FBANCIS,  WHITE,  L'ANGOTLLB, 
FOUBCHE  LA  FisVE,  SALINE,  AND  BLACK,  ARKANSAS,  AND  CUBBENT, 
mSSOXTBI  AND  ABKANSAS. 

Officer  in  charge  since  February  1,1881,  Capt.  Thomas  H.  Handbury, 
Corps  of  Engineers. 

L  Removing  snags,  &o..from  Arkansas  River  (in  charge  of  Maj. 
Charies  B.  Suter,  Corps  oi  Engineers,  to  February  1, 1881). — ^This  work 
has  for  its  object  the  removal  of  snags,  logs,  and  other  obstructions  to 
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tbe  navigation  of  the  river,  more  especially  in  the  reach  between  Fort 
Smith,  Ark.,  and  its  month.  It  was  carried  on  during  the  last  season 
by  means  of  the  iron  snag-boat  C.  B.  Beese,  which  was  built  especially 
for  this  purpose  and  commenced  work  for  the  first  time  early  in  Janu- 
ary. 1880. 

The  operations  of  this  boat  during  last  season  extended  from  the  mouth 
of  the  river  up  to  Webber's  Falls,  a  distance  of  about  500  miles,  and 
resulted  in  963  snags  pulled,  weighing  in  the  aggregate  17,347  tons,  44 
drift  piles  removed,  and  1,414  overhanging  and  dangerous  trees  cut. 

It  is  proposed  to  continue  the  removal  of  these  obstructions  with 
this  boat  until  the  funds  now  available  are  exhausted.  They  will  be 
sufficient  for  about  eight  months'  active  operations. 

In  addition  to  the  funds  necessary  for  carryiug  on  these  operations 
during  the  fiscal  year  ending  June  30, 1883,  which  is  $33,000,  the  officer 
in  charge  submits  in  his  report  an  estimate  of  $21^000  for  continuing  the 
survey  of  the  Arkansas  Eiver  made  in  1869  flx)m  Fort  Gibson,  Ind.  Ter., 
to  Little  Bock,  Ark.,  down  to  its  mouth. 

July  1, 1880,  amount  available $35,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

160,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiee  July  1, 1880 29,163  63 

July  1,  1881,  amount  available 30, 836  37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    54, 000  00 

(See  Appendixes  Q  1  and  S  1.) 

2.  Arkansas  River  at  Pine  Bluffs  Arkansas  (in  charge  of  Maj.  Charles 
E.  Suter,  Corps  of  Engineers,  to  February  1, 1881).— The  plan  for  the 
improvement  of  the  river  in  this  locality  was  submitted  to  Congress 
February,  1880,  to  comply  with  requirements  of  the  river  and  harbor 
act  of  Mafch  3, 1879.  The  necessity  for  improvement  here  arose  firom 
the  fact  that  the  river  had  eroded  its  bank  in  front  of  the  city  of  Pine 
Bluff  to  such  an  extent  as  to  endanger  valuable  property.  It  had  also 
so  changed  the  direction  of  its  channel,  both  above  and  below  the  city, 
and  eroded  its  banks,  as  to  form  a  narrow  neck,  which  was  in  danger  of 
being  cut  through  by  the  action  of  the  water.  This  would  leave  the  city 
several  miles  from  the  river,  and  at  the  same  time  materially  injure  the 
general  navigation  of  the  river. 

To  stop  these  erosions  and  to  effect  a  general  rectification  of  the  chan- 
nel of  the  river  in  this  locality  was  what  the  plan  submitted  proposed 
to  accomplish.  The  work  during  the  last  season  was  carried  on  in 
accordance  with  this  general  plan,  and  resulted  in  revetting  3,900  feet 
of  the  river  bank  in  front  of  the  city  of  Pine  Bluff,  and  3,700  feet  of  the 
left  bank  in  Yell's  Bend,  ^  miles  above.  This  bend  is  on  the  upper 
side  of  the  narrow  neck  where  the  cut-off  is  threatened.  In  addition  to 
this  revetment  1.110  feet  of  wire  curtain  dike  was  put  in  position  about 
2J  miles  above  tne  city,  with  a  view  to  rectification  of  the  channel. 

These  works  so  far  as  completed  have  fulfilled  expection.  Erosion 
has  ceased  where  the  bank  has  been  revetted.  The  wire  curtain  dike 
depends  for  its  eflBciency  upon  high-water  carrying  large  quantities  of 
sediment,  which  it  checks  and  forms  into  bars,  ^o  high- water  has  taken 
place  since  this  dike  was  put  in  place. 

It  is  proposed,  in  continuation  of  this  general  plan,  to  expend  the 
funds  now  available  in  further  revetting  tiie  banks  and  rectifying  the 
channel  in  this  locality. 
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The  fiinds  appropriated  by  act  of  June  14, 1880,  are  the  first  that  have 
been  available  for  this  work. 

Joly  1,1880,  amount  available $25,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 23, 000  00 

148,000  00 

July  1, 1881,  amoont  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1, 1880 19,851  89 

July  1,1881, outstanding liabiUtiee 4,160  07 

24,011  96 

July  1,1881,  amount  available 23,988  04 

Amoont  (estimated)  required  for  completion  of  existing  project 52, 000  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmngJune  30, 1883 .    52, 000  00 

(See  Appendixes  Q  2  and  S  20.) 

3.  Arkansas  River,  between  Fort  Smithy  Arkansas j  and  Wichita^  Kansas 
(in  charge  of  M^j.  Gnarles  B.  Suter,  Corps  of  Engineers,  to  Febmary  1,. 
1881). — ^The  object  of  this  improvement  is  to  remove  snags,  rocks,  and 
other  obstructions  to  navigation  from  the  Arkansas  Biver,  throughout 
sai  estimated  distance  of  ^0  miles. 

During  last  season  some  work  was  done  upon  the  reach  between 
Wichita  and  Arkansas  City,  Kans.,  a  distance  of  about  50  miles,  and 
preparations  were  made  for  providing  the  work  with  some  suitable  ap- 
pHimce  for  carrying  it  on  during  the  coming  season.  A  strong  light- 
draught,  scow-built  steamboat,  provided  with  a  crane  and  other  appli- 
ances for  removing  snags,  wrecks,  &c.,  is  now  being  built  for  this  ser- 
vice and  nearly  completed.  It  is  prox>osed.  during  the  coming  season, 
to  continue  the  work  of  removing  these  oostructions  to  navigation  as 
long  as  the  funds  available  will  suffice.  It  is  thought  that  this  will  be 
for  about  eight  months'  work. 

The  officer  in  charge  calls  special  attention  in  his  report  to  the  neces- ' 
sity  for  continuing  the  survey  of  the  Arkansas  Biver  made  in  1869  j&x)m 
Fort  Gibson,  Ind.  Ter.,  to  Little  Bock,  Ark.,  up  to  Wichita,  Kans.    He 
renews  the  recommenaation  made  by  his  predecessor  in  charge  of  this 
work,  that  $16,300  be  appropriated  for  this  purpose. 

July  1,1880,  amount  ayailable $16,408  25 

Amount  appropriated  by  act  approved  March  3, 1881 24, 000  00 

$40,408  25 

July  1. 1881,  amount  exnended  during  fiscal  year,  exclusive  of  outstanding 
iabiUties  July  1, 1880 10,333  51 

July  1,1881,  amount  available 30,074  74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  46, 300  00 
(See  Api>endixes  Q  3  and  S  21.) 

4.  White  and  Saint  Francis  Rivers^  Arkansas  (in  charge  of  Maj.  W.  H» 
H.  Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of 
this  improvement  is  the  removal  of  snags,  wrecks,  and  other  obstruc- 
tions to  the  navigation  of  these  streams.  Dnriug  last  season  a  small 
steamer  was  chartered  which  worked  in  the  Saint  I^ncis  Biver  from  the 
latter  part  of  August  until  the  middle  of  October.  The  work  accom- 
plished was  81  snags,  107  logs,  and  71  stumps  removed  from  the  chan- 
nel, and  523  trees  cut  from  the  bank. 

In  the  White  River,  the  United  States  snag-boat  J.  R.  Meigs  com- 
menced a  season's  operations  in  SeptembeXj  doing  thorough  work  from 
the  mouth  toDuvall's  Bluff,  the  highest  point  reached.  The  boat  was 
withdrawn  the  last  of  October,  having  removed  during  the  trip  270 
snags,  298  trees,  and  wreck  of  coal  barge  at  Buvall's  Bluff. 
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The  total  amonnt  expended  upon  these  rivers  ap  to  the  close  of  tbe 
fiscal  year  ending  June  30,  1880  (including  cost  of  snag-boat),  was 
$122,000. 

With  the  fands  now  available  it  is  proposed  to  continue  these  opera- 
tions as  far  as  they  will  suffice,  making  use  of  the  government  snag 
boat  that  has  been  provided  for  the  purpose,  which  is  capable  of  doing 
good  work  upon  the  Saint  Francis  Eiver  as  far  as  Madison,  and  upon 
Qie  White  Eiver  to  Jacksonport. 

For  work  on  the  Saint  Francis  Biver  above  Madison  the  officer  in 
charge  estimates  (16,000,  of  which  (4,000  is  to  be  expended  in  procur- 
ing proper  appliances  for  the  work.  His  estimate  for  the  working  ex- 
penses of  the  snag-boat  is  (20,000. 

July  1,  1880,  amount  ayailabl© $12,000  00 

Amount  appropriated  by  act  appproTod  March  3,  1881 8, 000  00 

(20,000  00 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiee  July  1,  1880 11,821  M 

July  1,  1881,  amount  available 8,178  07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    36, 000  00 

(See  Appendixes  Q  4  and  P  20.) 

5.  White  Biver  between  Jacksanpart  and  Buffalo  ShodU  (in  charge  of 
Mag.  W.  H.  H.  Benyaord,  Oorps  of  Engineers,  to  February  1, 1881). — The 
object  of  this  work  is  the  removal  of  snags,  logs,  rocks,  &o.,  firom  the 
channel  of  the  river,  and  overhanging  trees  from  its  banks;  also  to  con- 
centrate the  water  over  shoals  that  are  troublesome  to  navigation,  and 
wash  them  away  or  increase  the  depth  of  water  over  them. 

The  concentration  was  effected  by  means  of  dams  and  dikes  made  of 
brush  and  gravel.  During  the  year  works  of  this  character  were  built 
at  Samm's  Shoal,  Arnold's  Island  Shoal,  and  Maguire's  Shoal,  resulting 
in  each  case  in  a  material  increase  in  the  depth  of  water  and  improve- 
ment in  the  navigation  of  the  river  at  these  places. 

In  all,  1,065  feet  of  these  brush  and  gravel  dams  and  dikes  were  con- 
structed. 

A  small  steamer  was  employed  for  a  short  season  removing  snags, 
&c.,  working  over  the  entire  reach  of  the  river,  and  removing  56  snags 
and.  stumps,  and  cutting  105  trees. 

With  the  funds  now  available  it  is  proposed  to  improve  the  navigation 
of  the  river  at  Saffold  and  Haggle  Tooth  Shoals,  and  to  remove  the  most 
troublesome  of  the  remaining  snags,  logs,  and  overhanging  trees. 

July  1,  1880,  amount  available *7,213  29 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$15,213  29 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 7,732  98 

July  1, 1881,  amount  available 7,480  31 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 

(See  Appendixes  Q  5  and  P  21.) 

6.  White  BiveTj  above  Buffalo  Shoals  (in  charge  of  Maj.  W.  H.  H. 
Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — Navigation  above 
Buffalo  Shoals  is  limited  to  a  very  short  season  or  the  year.  Until  the 
appropriation  of  $20,000  of  June  14, 1880,  was  made  nothing  had  ever 
been  done  toward  improving  that  stretch  of  river.  An  examination  was 
made  with  a  view  to  presenting  a  project  for  improvement,  which  when 
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carried  out,  in  conjunction  with  improvements  below  BufEftIo,  would 
greatiy  extend  the  length  of  the  navigable  season. 

Hie  proposed  improvement  contemplates  removing  loose  rock,  blast- 
ing others,  and  constructing  wing-dams  at  various  shoals,  removing 
snags,  and  cutting  overhanging  trees,  so  as  to  make  it  navigable  during 
medium  and  high  stages  of  water,  at  an  estimated  cost  of  $32,600. 

No  work  was  done  during  the  year.  The  funds  available  will  be 
expended  during  the  coming  season  in  carrying  out  the.  proposed  pro- 
ject It  is  thought  that  they  will  suffice  for  improving  the  river  for  20 
miles  above  Buffalo  Shoals. 

July  1,  ISW,  amount  avaUable t20,OQP  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exolosiTe  of  ontstanding 
liabiUties  July  1,1880 291  67 

July  1, 1881,  amount  available 19,708  33 

Amount  (estimated)  required  for  completion  of  existing  project 12, 600  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883 .    12, 600  00 

(See  Appendixes  Qj  6  and  P  22.) 

7.  Saint  Francis  Biverj  between  Wittshurgh  and  Lester  Landing  (in 
charge  of  Major  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  to  February 
1, 1881). — ^This  work  is  a  continuation  of  that  which  has  been  heretofore 
carded  on  npon  tiie  Lower  Saint  Francis. 

The  proposed  improvement  is  to  cut  a  channel  through  the  lake  re- 
doD  and  dear  tiie  river  of  obstructions  by  removing  trees,  snags,  logs, 
&c  A  i>arty  with  a  hired  flat-boat  properly  equipped  commenced  work 
at  Lester  Landing  early  in  August,  and  continued  until  January  15. 
The  work  was  extended  over  the  entire  reach,  and  resulted  in  removing 
599  stumps,  1,294  trees,  1,056  logs,  and  some  brush  from  banks,  and  697 
trees  deadened. 

The  appropriation  being  exhausted,  and  Congress  at  its  last  session 
not  having  made  any  additional  for  continuing  this  work,  none  can  be 
done  during  the  coming  season. 

For  an  estimate  for  continuing  this  work  attention  is  invited  to  the 
estimate  under  the  head  of  improving  White  and  Saint  Francis  rivers, 
Ariiansas. 

Julyl,  1880,  amount  available <5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusiTe  of  outstanding 
liabUities  July  1, 1«J0 5,000  00 

(See  Appendixes  Q  7  and  P  23.) 

8.  BAnguille  River^  Arkansas  (in  charge  of  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  to  February  1, 1881). — The  proposed  improvement 
contemplates  the  removal  of  snags  and  similar  obstructions  to  naviga- 
tkm.  A  small  chartered  steamer  worked  in  this  stream  from  the  middle 
<rf  October  to  the  latter  end  of  November,  removing  in  that  time  24 
snags,  61  stumps,  563  trees,  and  506  logs.  It  is  prox>osed  to  continue 
these  operations  until  the  funds  now  available  are  exhausted.  It  is 
thought  that  the  amount  will  be  sufficient  to  put  the  river  in  good  nav- 
igable condition  for  several  years.  No  further  appropriation  is  at  pres- 
ent recommended. 

Jnlyl,  1880,  amount  ayailable 17,004  02 

July  1,  168L  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiesJuly  1,  1880 .-. 2,352  89 

Julyl,  1881,  amount  available 4,651  13 

(See  Appendixes  Q  8  and  P  24.) 
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9.  Fowrche  La  FSve  River.  ArJcansaa  (in  charge  of  Maj.  W.  H.  H.  Ben- 
yaurd,  Corps  of  Engineers,  to  February  1, 1881). — This  improvement  has 
for  its  object  the  removal  of  snags,  logs,  overhanging  trees,  and  other 
obstructions  to  the  navigation  of  this  stream,  so  as  to  allow  the  surplus 
products  of  a  very  fertile  and  growing  section  of  country  to  reach  a 
market  by  cheap  means  of  transportation.  A  boat  was  chartered  for 
this  work  during  last  season,  commencing  operations  on  the  15th  of  Sep- 
tember, and  continuing  until  the  middle  of  December.  During  this  time 
the  work  extended  from  the  mouth  to  about  25  miles  above  Perryville, 
resulting  in  53  snags  removed,  3,508  trees  deadened,  8,181  cuts  made 
in  clearing  away  logs  and  trees,  some  rocks  taken  from  various  shoals^ 
and  sevei^  small  dams  built  at  shoal  places. 

With  the  funds  now  available  it  is  proposed  to  go  over  about  the  same 
ground  again,  pushing  farther  up  the  stream  if  possible,  and  continue 
tiie  removal  of  obstructions  of  like  character  that  are  yet  remaining. 

Jnly  1, 1880,  amount  ayailable $4,799  74 

Amoant  appropriated  by  act  approTod  March  3, 1881 3, 000  00 

17,799  74 

July  1,  1881,  amoant  expended  during  fiscal  year,  exoluBive  of  outstanding 
liabilities  July  1,  1880. 4,799  74 

July  1, 1881,  amount  available 3,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    10, 000  00 

(See  Appendixes  Q  9  and  P  25.) 

10.  Saline  Biver^  Arkansas  (in  charge  of  Maj.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of  this  work  is  to 
render  this  stream  navigable  by  the  removal  of  snags,  logs,  and  over- 
hanging trees,  and  thus  open  an  outlet  to  market  for  cotton^  timber,  Scc.y 
raised  along  its  banks. 

The  work  of  last  season  is  the  first  that  has  been  done  upon  this  stream. 
It  was  commenced  in  August  at  Turtle  Bar,  6  miles  below  the  mouth  of 
Hurricane  Creek,  and  carried  on  until  about  the  1st  of  December,  when 
high- water  caused  its  suspension.  The  party  had  worked  down  to  Mount 
Ella.  During  the  season  469  snags,  1,151  logs,  2,416  trees,  and  9  fish- 
traps  were  removed,  and  many  wUlows  and  other  small  trees  cut  from 
the  banks. 

During  the  coming  season  it  is  proposed  to  continue  this  improvement 
on  the  same  general  plan  from  Mount  Ella  to  the  month  of  the  river, 
completing  the  work  so  far  as  the  funds  available  will  allow. 

July  1,  1880,  amount  available $7,500  00 

Amount  appropriated  by  act  approTod  March  3,  1881 5, 000  00 

112, 500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exolusive  of  outstand- 
ing HabiUtieB  July  1,  1880 3,802  74 

July  1,  1881,  amount  available 8,637  26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     10, 000  00 

(See  Appendixes  Q  10  and  P  26.) 

11.  Improving  Btaclc  River^  Arkansas  (in  charge  of  Maj.  W.  H.  H. 
Benyaurd,  Corps  of  Engineers,  to  February  1, 1881). — ^The  object  of  this 
work  is  to  improve  the  navigation  of  the  river  by  removing  snags  and 
logs  from  the  channel,  overhanging  trees  from  the  banks,  and  uicrea«- 
ing  the  depth  of  water  over  troublesome  shoals. 

Work  upon  this  improvement  was  first  commenced  in  August,  1880, 
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aft  Pocahontaa,  with  a  chartered  steamer  working  np  stream  to  the  Saint 
Loois,  Iron  Monntam,  and  Sonthem  Bailway  Bridge,  removing  556 
snags,  cutting  586  trees,  and  clearing  much  of  the  bank  of  willows, 
brush,  and  small  trees. 

A  brash  dam  850  feet  long  was  built  at  Devil's  Tooth  Shoals,  and  two 
of  350  and  150  feet  respectively  at  Eagle's  Nest  Shoals. 

Little  Biver,  several  bayous  and  sloughs  were  closed  by  constructing 
dams.  High-water  caused  a  suspension  of  work  late  in  November. 
The  work  has  resulted  in  a  material  benefit  to  the  navigation  of  the 
river. 

It  is  proposed  during  the  coming  season  to  continue  these  operations 
in  furtherance  of  the  general  project,  as  far  as  the  funds  available  will 
allow. 

The  officer  in  charge  suggests  the  advisability  of  procuring  more  suit- 
able and  economical  appliances  lor  carrying  on  this  work.  He  estimates 
that  a  suitable  outfit  could  be  proc^ured  for  about  (15,000,  and  that  the 
nmning  expenses  for  the  next  fiscal  year  will  be  about  (15,000  more, 
making  the  total  that  could  be  very  profitably  expended  (30,000. 

Jnlyl,  1880,  amount  available tl5|000  00 

Amoant  appiopriated  by  act  approved  March  3, 1881 6, 000  00 

$21,000  00 

July  1, 1881.  amount  expended  during  fiscal  year,  exclosive  of  outstanding 
Habilitiee  July  1,  1880 9,895  99 

Jnlyl,  1881,  amount  avaUable 11,104  01 

Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1883 .    30, 000  00 

(See  Appendixes  Q  11  and  P  27.) 

12.  Current  River.  Missouri  and  ArJcansas. — ^In  1855  the  State  of  Mis- 
souri appropriated  $10,000  for  the  improvement  of  this  stream,  but  no 
good  seems  to  have  been  effected.  In  1871  the  State  made  another 
i^ropriation  of  $20,000.  The  river  and  harbor  act  of  June  10, 1872, 
^propriated  $5,000  for  its  improvement  within  the  State  of  Missouri, 
llus  was  expended  in  the  removal  of  snags  and  overhanging  trees  and 
for  brush  wing-dams. 

The  same  improvement  is  now  proposed,  viz,  by  means  of  wing-dams 
of  brush  and  stone  to  concentrate  the  water  over  the  shoal  places  and 
to  remove  snags,  logs,  and  overhanging  trees.  The  amount  now  avail- 
able will  be  expended  in  ftirtherance  of  this  object.  Work  will  be  com- 
menced at  the  mouth  and  carried  up  stream  as  far  as  the  funds  will 
admit. 

Amount  appropriated  by  aot  approved  March  3,  1881 |2,000  00 

July  1,  1881,  amount  available 2,000  00 

Amount  (estimated)  required  for  oompletion  of  existing  project I5, 365  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  I5, 4OO  00 

(See  Appendix  Q  12.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  approved 
March  3, 1881,  Captain  Handbury  is  charged  with  the  following,  the 
results  of  which  will  be  duly  submitted  when  received  : 

1.  Little  Red  River  in  Arkansas. 
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IMPROVEMENT  OP  MISSISSIPPI  RIVER  BETWEEN  THE  MOUTHS  OP 
THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVING  HARBOR  AND  MIS- 
SISSIPPI RIVER  AT  ALTON— ICE  HARBOR  AT  SAINT  LOUIS,  MIS- 
SOURI—IMPROVING MISSISSIPPI  RIVER  AT  OR  NEAR  CAPE  GIRAR- 
DEAU, MISSOURI,  AND  MINTON  POINT,  ILLINOIS — ^DfPROVBMENT 
OF  OSAGE  RIVER  IN  KANSAS  AND  MISSOURL 

Officer  in  charge,  Capt.  O.  H.  Ernst,  Corps  of  Engineers. 

1.  Mississippi  River  between  the  lUinais  and  Ohio  Bivers. — Piasa 
Island. — ^A  project  for  the  improvement  of  the  river  in  this  vicinity  was 
prepared ;  bnt  before  the  works  could  be  begun,  the  funds  available  were 
withdrawn  in  consequence  of  the  proviso  attached  to  the  appropriation 
of  March  3, 1881,  and  reappropriated  for  the  purposes  of  the  improve- 
ment of  the  river  at  Alton. 

No  other  work  was  done  between  the  Illinois  and  Missouri  Bivers 
during  the  year,  and  none  is  contemplated  under  the  general  appropria- 
tion during  the  comming  year. 

CahoMa  Chute. — ^The  present  project  for  the  improvement  of  this  local- 
ity was  adopted  in  1876,  the  object  being  to  stop  the  inroads  of  the 
river  into  tiie  Illinois  bank,  and  the  consequent  deterioration  of  the 
navigation.  This  object  was  successftdly  accomplished  last  year ;  the 
amount  expended  up  to  June  30, 1880,  being  (116^088.60.  To  finally 
complete  the  improvement  of  the  navigation  in  this  vicinity  it  will  be 
necessary  to  shut  off  all  the  water  from  Cahokia  Chute. 

No  work  was  done  here  during  the  year,  and  none  is  contemplated 
during  the  coming  year. 

Horsetail  Bar. — The  present  project  for  the  improvement  of  this  local- 
ity was  adopted  in  1873  and  modified  in  1879,  the  object  being  to  afford 
a  channel  not  less  than  8  feet  deep.  The  natural  channel  was  often  not 
more  than  4  feet  deep  at  the  shoalest  part.  The  amount  exi>ended  dur- 
ing the  year  was  $116,078.53.  The  total  amount  expended  to  June  30, 
1881,  is  $511,529.44,  and  has  resulted  in  securing  a  channel  in  which  it 
is  expected  that  the  depth  will  not  be  less  than  7  feet  during  the  com- 
ing year.  A  balance  of  $33,921.47  remains  available  from  the  appro- 
priation of  June  14, 1880,  with  which  it  is  expected  to  practically  com- 
plete the  work,  though  it  will  be  the  object  of  care  for  an  uncertain 
number  of  years. 

Twin  Hollow  and  Widow  Beard^s. — ^A  project  for  the  improvement  of 
these  two  adjoining  localities  has  been  adopted,  the  object  being  to  afford 
a  channel  not  less  than  8  feet  deep.  The  natural  channel  has  sometimes 
been  not  more  than  4  feet  deep  in  the  shoalest  part.  The  works  have 
not  yet  been  begun.  An  allotment  of  $115,000  has  been  made  from  the 
appropriation  of  March  3,  1881. 

Ka^shaslcia  Bend. — ^The  present  project  for  the  protection  of  this  bank 
was  adopted  in  1876  and  modified  in  1880,  the  object  being  to  stop  the 
caving  in  a  bend  23,000  feet  long.  The  amount  expended  during  the 
year  was  $12,326.34.  The  total  amount  exx)ended  to  June  30, 1881,  is 
$66,465.62,  which  was  applied  to  the  direct  revetment  of  about  6,000 
feet  of  bank  and  to  work  designed  to  change  the  direction  of  attack  of 
the  river.  The  work  was  this  spring  almost  wholly,  if  not  wholly,  de- 
stroyed by  the  action  of  ice  and  flood.  The  results  are  therefore  prac- 
tically nothing.  The  officer  in  charge  in  hiis  annual  report  sets  forth  at 
length  the  reason  why  this  work  should  not  be  resumed  in  the  interest 
of  navigation:  and  he  points  out  some  objections  to  resuming  it  for  the 
protection  of  local  interests.  Should  it  be  deemed  proper  to  resume  it, 
a  large  appropriation,  not  less  than  $100,000,  should  be  made  available 
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before  the  work  is  begun.  A  radical  change  in  the  coarse  of  the  river 
is  required,  the  final  cost  of  which,  if  caused  by  artificial  means,  cannot 
now  be  estimated.  Bapid  changes  are  going  on  in  the  vicinity,  and  it 
would  seem  proper  to  allow  these  to  continue  until  the  stream  has  worked 
itself  into  better  shape  than  the  present  one.  No  appropriation  is  recom- 
mended. The  sum  of  $5,697.26  allotted  to  this  work  by  the  river  and 
hurhoT  act  of  June  14,  ISdO,  remains  unexpended.  As  this  sum  alone 
cannot  be  used  here  to  any  useful  purpose,  it  is  recommended  that  pro- 
vision be  made  in  the  next  river  and  harbor  bill  for  its  application  to  the 
general  improvement. 

Protection  between  Dickey  Island  and  the  mouth  of  the  Ohio. — The  present 
project  for  the  protection  of  this  bank  was  adopted  in  1876,  the  object 
being  to  stop  the  caving  in  a  bend  11,500  feet  long.  The  amount  ex- 
pended during  the  year  was  $6,517.23.  The  total  amount  expended  to 
June  30, 1881,  is  $119,868.66,  and  has  resulted  in  the  protection  of  10,700 
feet  of  bank  previously  unprotected  and  in  the  repair  and  strengthening 
of  the  works  previously  built  by  the  Cairo  Land  Company,  covering  a 
length  of  3,500  feet  more,  making  in  all  14,200  feet  of  bank.  To  entirely 
complete  tiiis  part  of  the  protection  a  small  amount  of  work  will  be 
required  this  year. 

IJstimate. — ^The  appropriation  of  $1,000,000  asked  for  is  to  be  applied 
to  completing  the  works  now  progressing  and  to  continuing  those  to  be 
begun  this  year  at  Twin  Hollow,  Widow  Beard's  Island,  and  between 
the  mouth  of  the  Meramec  and  Kush  Towhead,  and  to  beginning  new 
works  below  the  latter  place. 

The  programme  is  to  make  the  improvement  continuous,  working  down 
stream  fh>m  Saint  Louis,  by  reclaiming  land  and  building  up  new  banks, 
thus  reducing  the  width  of  the  river  to  the  uniform  width  of  about  2,500 
feet  It  is  propo^  by  this  means  to  secure  a  minimum  depth  of  8  feet. 
The  depth  is  now  liable  to  become  as  little  Its  4  feet  in  some  places  and 
less  than  8  feet  in  every  place  where  the  width  is  greater  than  2,500  feet. 
Caving  banks  are  to  be  protected.  From  the  changeable  nature  of  the 
stream,  it  is  not  practicable  to  give  in  advance  the  exact  localities  where 
work  will  be  required.    The  appropriation  of  this  sum  is  recommended. 

July  1, 1880,  amount  aTallabl© $283,338  57 

Amoant  appropriatod  by  act  approved  March  3,  1881 600, 000  00 

$883,338  57 

July  1, 1881,  amoant  expended  daring  fiscal  year,  ezclaaiTe 

of  outstanding  liabilities  July  1,  iSo 231,395  81 

Aipount  reappropriated  by  act  March  3,  1881 33,354  70 

Jolyl,  1881,  outstanding  liabiKties 1,778  71 

266,529  22 

July  1, 1881,  amount  available , 616,809  35 

Amount  (estimated)  required  for  completion  of  existing  project* 5, 539, 420  32 

AfflooQt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  1, 000, 000  00 

(See  Appendix  B  1.) 

2.  Improving  harbor  and  Mississippi  River  at  Alton, — This  work,  for 
Thich  provision  was  made  in  the  river  and  harbor  act  of  March  3, 1881,  has 
not  yet  been  beinm*  The  project  adopted  has  for  its  object  the  removal 
of  the  shoal  now  existing  in  front  of  the  Alton  landing. 

The  officer  in  ctiarge  submits  an  estimate  of  $86,675.30  as  the  amount 

*  K OTK.-^Amount  reappropriated  by  act  of  March  3, 18^,  to  be  applied  to  harbor  and 
MkiiHippi  River  at  Alton  and  amounts  expended  at  Kaskaskia  Bend  are  added  to 
estimate  of  last  year. 
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that  can  be  profitably  expended  upon  this  work  during  the  year  ending 
June  30, 1883.  The  appropriation  of  this  amount  is  recommended.  It 
is  proposed  with  it  to  complete  the  first  branch,  4,800  feet  long,  of  the 
proposed  dike. 

Amount  appTopriated  by  act  approyed  March  3, 1881 $33,354  70 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 30  00 

July  1,  1881,  amount  ayailable 33,324  70 

Amount  (estimated)  rea uired  for  completion  of  existing  project 86, 675  30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    86, 700  00 

(See  Appendix  E  2.) 

3.  Ic€'harbor  at  Saint  Louis.  Missouri. — A  project  for  the  construc- 
tion of  this  work  was  prepared  in  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  June  14, 1880. 

It  having  become  evident  that  the  steamboatmen  of  Saint  Louis  re- 
garded the  construction  of  the  ice-harbor  with  great  indifference,  the 
beginning  of  the  work  has  beeii  postponed. 

July  1,  1880,  amount  ayailable. $50,000  00 

Amount  appropriated  by  act  approyed  March  3, 1881 10,000  00 

July  1,  1881,  amount  available 60,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 122, 000  00 

(See  Appendix  E  3.) 

4.  Improving  Mississippi  River  at  or  near  Oape  Girardeau^  Missouri^ 
and  Minton  Point,  Illinois. — ^A  project  for  the  improvement  of  this 
locality  was  prepared  and  adopted,  but  active  ox)erations  were  limited 
to  tilie  preparation  of  plant.'    The  amount  expended  was  $4,820.16. 

The  officer  in  charge  submits  an  estimate  of  $60,170.16,  the  appropria- 
tion of  which  is  recommended  for  the  year  ending  June  30, 1883.  With 
this  sum  it  is  proposed  to  remove  the  bar  in  front  of  Gape  Girardeau 
landing  and  to  provide  an  8-foot  channel  between  that  place  and  Minton 
Point. 

July  1,  1880,  amount  ayailable |20,000  00 

Amount  appropriated  by  act  of  March  3, 1881 10,000  00 

$30,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusiTe  of  outstanding 
liabiUties  July  1,  1880 4,820  16 

July  1, 1881,  amount  available 25,179  84 

Amount  (estimated)  required  for  completion  of  existing  jproject 60, 170  16 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 .    60, 200  00 

(See  Appendix  B  4.) 

5.  Osage  Biver,  Kansas  and  Missouri. — The  present  system  of  improve- 
ment was  begnn  in  1871  and  modified  in  1872,  the  object  being  to  afford 
a  channel  of  navigable  width  not  less  than  2  feet  deep  at  Uie  lowest 
stage.  The  natural  channel  is  frequently  not  more  than  6  inches  deep 
at  many  of  the  shoals. 

The  amount  expended  during  the  year  was  $18,918.73.  The  total 
amount  expended  to  June  30,  ISiSl,  is  $158,173.61,  and  has  resulted  in 
increasing  the  depth  to  at  least  2  feet  over  19  shoals,  and  removing 
overhanging  trees  and  snags  from  six  others,  and  in  giving  a  continuoas 
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2-foot  navigation  to  Toscambia,  60  miles  ^m  the  month,  with  the  ex- 
ception of  fonr  places  where  the  obstacles  have  been  renewed. 

The  system  is  believed  to  be  inapplicable  to  the  portion  of  the'river 
above  Tnscnmbia.  The  great  expense  of  the  alternative  system,  a  lock 
and  dam  improvement,  wonld  hardly  seem  to  be  justified  at  this  time. 

No  appropriation  for  the  year  ending  June  30, 1883,  is  asked  for. 

July  1, 1880,  amount  available $30,794  99 

Misoellaneoos  receipts 32  62 

Amount  appropriated  by  aot  approved  March  3, 1881 20, 000  00 

f50, 827  61 

July  1. 1881.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUities  July  1,  1880 18,918  73 

July  1,1881,  amount  available 31,908  88 

(See  Appendix  B  5.) 

EXAMINATIONS  AND  SUBYETS  FOB  IMPBOYEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  Jnne  14, 
1880,  Captain  Ernst  was  charged  with  and  has  completed  the  following 
examinations  and  surveys : 

1.  Mississippi  River  at  Saint  OenevievSj  Missouri.    (See  Appendix  B  6.) 

2.  Meramec  River  y  Missourijfrom  its  mouth  to  the  point  opposite  Mera- 
mee  Iron  Worlcs^  Missouri.    (See  Appendix  B  7.) 

Transmitted  to  Congress  and  printed  as  Senate  Ex.  Doc.  44,  Forty- 
sixth  Congress,  third  session. 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  has  been  charged  with  and  is  now  engaged  upon  the 
foUowing  survey,  the  result  of  which  will  be  duly  submitted  when  re- 
ceived: 

Fish  Bend^  near  Fort  ChartreSj  in  the  Mississippi  River ^ 

EEMOVINO  SNAOS  AND  WBEOKS  FBOM  THE  MISSISSIPPI  AND  MISSOX7BI 
BIVEBS — SUBVEYS  AND  IMPBOVEMENTS  AT  VABIOUS  POINTS  ON  MIS- 
80UBI  BIVEB— SUBVEY  OP  MISSOXTBI  BIVEB  FBOM  ITS  MOUTH  TO 
SIOUX  CITY. 

Officer  in  charge,  Maj.  Charles  B.  Suter,  Corps  of  Engineers. 

1.  Removing  snags  a/nd  wrecks  from  the  Mississippi  and  Missouri  rivers — 
Mimssippi  River. — ^During  the  past  season  the  snag-boats  worked  on 
this  stream  from  the  mouth  of  the  Missouri  to  the  head  of  Deadman's 
Bend,  a  distance  of  1,000  miles. 

The  new  snag-boat,  in  process  of  construction  at  date  of  last  report, 
has  been  completed  and  set  to  work.  The  officer  in  charge  renews  his 
recommendation  that  the  remaining  wooden  snag-boat  he  thoroughly 
repaired  and  fitted  up  for  wrecking  purposes.  An  estimate  for  the  pur- 
pose is  submitted. 

During  the  present  fiscal  year  it  is  proposed  to  devote  twenty  months 
of  snag-boat  work  to  this  improvement. 

ESTIMATE. 

For  repftiniig  one  wooden  snag-boat  and  fitting  it  up  fbr  wrecking  pnr- 

posee $50,000  00 

For  working  expenses  of  three  boats,  ten  months  each,  at  $4,000  per  month.  120, 000  00 

Total 170.000  00 
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July  1, 1880,  amount  a^ailAble |101,404  90 

Amoant  received  rolerioal  error  in  aoconnt  rendered) 27  00 

Amount  appropriated  by  act  approved  March  3,  1881 80, 000  00 

$181,43190 

July  1, 1881,  amoont  expended  daring  fiscal  year,  ezolosiye  of  outstanding 
liabilities  July  1,  1880 102,306  43 

Julyl,  1881,  amount  available 79,123  47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    170, 000  00 

Missouri  River. — ^During  the  past  season  the  snag-boats  worked  on  this 
river  from  the  mouth  to  Kansas  City^  Mo.,  a  distance  of  375  miles. 

The  present  appropriation  will  be  devoted  to  the  constraction  of  an 
ron-hnlled  snag-boat,  to  carry  the  machinery  of  one  of  the  old  boats. 
An  estimate  for  completing  this  work  is  submitted .  The  officer  in  charge 
recommends  the  construction  of  a  small  light-draught  snag-boat  for 
service  above  Omaha,  where  work  is  greatly  need^,  but  cannot  be 
satisfactorily  accomplished  with  any  of  the  present  fleet.  An  estimate 
therefor  is  submitted: 

E811KATB. 

For  completing  the  construction  of  a  snag-boat,  now  authorized $25,000  00 

For  building  alight-draught  snag-boat 80,000  00 

For  operating  three  boats,  nine  months  ea<^,  at  $4,000  per  month 108, 000  00 

Total 213,000  OO 

July  1,  1880,  amount  available $66,041  48 

Amount  appropriated  by  act  approved  March  3,  18^1 80, 000  00 

$146,041  48 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,1^ 66,041  48 

July  1,  1881,  kmount  available 80,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    213, 000  00 
(See  Appendix  8  1.) 

2.  Missouri  River  at  Saint  Charles,  Missouri, — ^Work  was  inaugurated 
here  in  the  spring,  and  is  still  in  progress.  Permeable  dikes,  composed 
of  wire  netting,  supported  by  buoys,  piles,  or  tripods,  are  being  con- 
structed, the  object  being  to  contract  ana  define  the  channel.  This 
work,  together  with  revetment,  will  be  pushed  during  the  current  season 
as  far  as  the  available  funds  will  allow.  The  estimate  for  this  improve- 
ment has  been  revised  and  extended. 

July  1, 1880,  amount  available #25,000  00 

Amount  received  from  sale  of  fuel  to  officers 73  12 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$40,073  12 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 24  191  81 

Julyl,  1881,  amount  available 15,881  31 

Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .    60, 000  00 

(See  Appendix  8  2.) 

3.  Missouri  River  at  Cedar  City,  Missouri. — ^Work  here  was  begun  in 
the  spring  of  1881,  and  consisted  mainly  in  silting  up  Cedar  City  Bend 
by  means  of  a  i>ermeable  dike  of  wire  screens,  supported  on  tripods. 
This  work,  being  done  at  a  favorable  season,  has  been  very  snccessfdl, 
and  the  working  force  will  soon  begin  operations  in  Murray's  Bend,  above 
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Cedar  City,  in  farther  pursuance  of  the  approved  plan.  This  work  will 
be  pushed  during  the  present  season  as  far  as  the  funds  available  will 
allow.  The  estimate  for  this  improvement  has  been  revised  and  ex- 
tended. 

July  1, 1880,  amount  available (15.413  97 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$30,413^ 

inly  If  1881  y  amoont  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 13,576  78 

July  1,1881,  amount  available 16,837  19 

Amount  (estimated)  rec^uired  for  completion  of  existing  project 170, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 18^ .      60, 000  00 

(See  Appendix  S  3.) 

4.  Missouri  River  at  Olasg(yWj  Missouri. — ^During  the  past  season  work 
was  confined  to  revetting  Uie  right  bank  of  the  river  in  the  bend  above 
Glasgow ;  5,630  feet  of  bank  were  protected,  and  the  work  has  stood 
Tery  well.  Much  delay  was  experienced  in  getting  to  work  this  year, 
but  operations  are  now  in  progress  and  will  be  pushed  as  far  as  the 
available  funds  will  allow. 

July  1, 1880,  amount  available |21,009  82 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

#41,009  82 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 25,746  39 

July  1,  1881,  amount  available 15,263  43 

Amount  (estimated)  required  for  the  completion  of  existing  project 78, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      78, 000  00 

(See  Appendix  S  4.) 

6.  Missouri  Biver  at  Lexington,  Missouri, — ^Work  was  begun  at  this 
point  last  fall,  and  about  5,000  feet  of  revetment  put  in  on  the  left  bank 
opposite  Lexington.  Owing  to  the  very  early  setting  in  of  winter  this 
work  could  not  be  completed  properly,  and  it  was  lost  during  the  violent 
floods  which  ))revailed  in  the  spring.  Work  is  again  in  progress,  and 
will  be  carried  on  as  far  as  the  funds  available  will  allow.  The  estimate 
for  this  work  has  been  revised  and  extended. 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$25,000  00 

July  1, 1881,  amount  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 10,616  30 

July  1,  1881,  amount  available 14,383  70 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Api)endix  S  6.) 

6.  Missouri  Biver  at  Kansas  City,  Missouri. — Preparations  were  made 
at  this  point  to  push  the  work  vigorously  during  the  spring,  but  this  was 
found  impossible  owing  to  the  prevailing  flocds.  The  most  important 
of  the  works  already  in  have  stood  very  well,  but  the  great  changes 
brought  about  by  the  floods  render  their  immediate  extension  impera- 
ative.  Work  will  be  pushed  as  far  as  funds  will  allow  during  the  present 
season.  The  estimate  for  this  improvement  has  been  revised  and  ex- 
tended. 
15  B 
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Julyl,  18??0,  amount  available ^,156  96 

Amount  ajipropriated  by  act  approved  March  3, 1881 20, 000  00 

$45, 156  96 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 21,244  35 

July  1, 1881,  amount  avaOable 23,912  61 

Amount  (estimated)  required  for  completion  of  existing  project 220, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     100, 000  00 

(See  Appendix  S  6.) 

7.  Missouri  Eiver  at  Fort  Leavenworth,  Kansas, — Some  repairs  of  the  old 
work  were  found  necessary  last  fall  and  were  carried  out.  Nothing  was 
done  during  the  spring  owing  to  the  unprecedented  floods,  which  did 
great  damage  to  ^e  work  ah^ady  in.  During  the  present  season  it  is 
hoped  tx)  make  the  necessary  repairs  and  take  measures  to  regulate  the 
river  in  this  vicinity.  The  amount  available  is,  however^  very  small  in 
comparison  with  the  work  needed.  A  revision  and  extension  of  the  esti- 
mates has  been  found  necessary. 

July  1,  1880,  amount  available $8,451  35 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$16,451  35 

Jnly  1, 1881,  amount  expended  daring  fiscal  year.'oxclasiye  of  outstanding 
UabiUties  July  1,  1880 6,171  78 

Jnly  1, 1881,  amount  available 11,279  57 

Amount  (estimatd)  required  for  completion  of  existing  project 90, 000  00 

Amount  that  can  be  frofltably  expended  in  fiscal  year  ending  June  30, 1883 .      50, 000  00 

(See  Appendix  S  It) 

8.  Missouri  River  at  Atchison^  Kansas. — 'So  work  was  done  during  the 
past  season,  but  will  be  pushed  during  the  present  year  as  far  as  the 
funds  will  allow.  Many  important  changes  were  brought  about  by  the  - 
late  floods,  and  although  the  work  already  in  still  stands,  considerable 
extension  is  needed  to  accomplish  the  object  of  the  improvement.  The 
estimates  have,  therefore,  been  revised  and  extended. 

July  1, 1880,  amount  available $20,004  42 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$40, 004  42 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outsfcanding 
liabiUties  Julyl,  1880 17,007  28 

Julyl,  amount  available 22,997  14 

Amount  (estimated)  required  for  completion  of  existing  project 125, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    60, 000  00 

(See  Appendix  S  8.)  • 

9.  Missouri  River  at  and  near  Saint  Joseph,  Missouri. — But  little  work 
was  done  here  during  the  past  year,  the  violent  spring  floods  having  ren- 
dered the  operations  proposed  impossible.  Work  is  now  in  progress, 
however,  and  will  be  prosecuted  as  far^  possible  with  the  funds  avail- 
able. The  works  already  constructed  have  stood  satisfactprily,  the 
damage  by  ice  and  floods  being  small  and  easily  repaired.  The  estimate 
lor  this  improvement  has  been  revised  and  extended. 

July  1,  1880,  amount  available $21,155  61 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$41,155  61 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,232  34 

Julyl,  1881,  amount  available 27,923' 27 
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Amonnt  (estimated)  remiired  for  completion  of  existing  project $223, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  Jane  30. 1883.      90, 000  00 

(See  Appendix  S  9.) 

10.  Missouri  River  at  BrownvilUy  NebrasJca. — Some  preliminary  work 
was  done  at  this  place  during  the  winter,  and  it  was  expected  to  do  con- 
siderable work  in  the  spring.  This,  however,  was  rendered  impossible 
by  the  general  inundation  accompanying  the  floods  of  that  season. 
Work  will  be  prosecuted  during  the  current  year  to  the  extent  of  the 
foods  available.  The  approximate  estimates  heretofore  submitted  have 
been  revised. 

Jnlyl,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$20,000  00 

Jnly  L 1881.  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liaUfitiea  July  1, 1880 11,254  23 

Jnlyl,  1881,  amount  available ^..... i 8,745  77 

Amount  (estimated)  required  for  completion  of  existing  project 353, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enoing  June  30, 1883 .    80, 000  00 

(See  Appendix  S  10.) 

11.  Missouri  River  at  Eastport^  lowa^  and  at  Nebraska  Citify  Nebraska. — 
But  little  was  done  at  this  locality  during  the  past  year,  it  being  deemed 
advisable  to  defer  work  till  spring,  when  it  could  be  done  to  best  advan- 
tage. This  intention  was  frustrated  by  the  extreme  violence  of  the 
floods  which  prevailed  at  that  season,  and,  in  addition,  idmost  idl  tiie 
work  accomplished  in  previous  seasons  was  swept  away.  This  mistbr- 
tooe  was  due  solely  to  the  incomplete  state  in  which  it  had  necessarily 
been  left  by  the  small  appropriations  under  which  the  work  had  be^i 
earned  on.  The  improvement  of  this  very  troublesome  piece  of  river 
will  be  imxM>ssible  unless  funds  are  made  available  in  larger  amounts. 
A  new  estimate  for  carrying  out  this  work  is  submitted  herewith. 

Jnlyl,  1880,  amount  available $14,618  JCO 

A^nount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$34,618  20 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 16,136  16 

Jnlyl,  1881,  amount  available 18,482  04 

Affloont  (estimated)  required  for  completion  of  existing  project 500, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188:3.  100, 000  00 

(See  Appendix  S  11.) 

12.  Missouri  River  at  Plattsmouthy  Nebraska. — It  was  exi)ected  to  be- 
gin work  at  this  point  during  the  spring  of  1881,  but  the  excessive  floods 
prevented  this,  and  the  work  proposed  is  but  just  beginning.  It  will  be 
prosecuted  during  the  present  season  as  far  as  practicable.  The  estimate 
for  this  improvement  has  been  revised. 

Jnlyl,  1880,  amount  available $10,000  00 

Amoant  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$20,000  00 

July  1, 1881,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilitiee  July  1, 1880 4,583  85 

Jnlyl,  1881,  amount  available ^ 1 15,416  15 

Amount  (estimated)  required  for  completion  of  existing  project 214, 000  00 

Amount  that  cap  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .    70, 000  00 

(See  Appendix  S  12.)  • 
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13.  Missouri  River  at  Council  Bluffs^  lowa^  and  at  Omaha^  Nehrasha, — 
The  work  done  here  during  the  past  season  consisted  mainly  in  repairs  to 
old  work.  The  works  of  channel  contraction  and  regulation  which  formed 
the  programme  of  the  spring's  operations  were  mostly  stopped  by  the 
excessive  floods,  but  will  be  carried  on  a^  far  as  practicable  during  the 
present  season.  The  works  already  put  in  were  somewhat  damag^  by 
the  ice,  but  not  seriously.  The  impossibility  of  carrying  this  work  to 
completion  witb  the  small  appropriations  heretofore  made  has  rendered 
a  revision  and  extension  of  the  estimates  necessary. 

July  1,1880,  amount  available $21,344  51 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$51,344  51 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,720  13 

July  1.1881,  amount  available 37,624  38 

Amount  (estimated)  required  for  completion  of  existing  project . . .  •. 260, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 

(See  Appendix  S  13.) 

14.  Missouri  River  at  Sioux  City^  Iowa. — ^It  was  proposed  last  year 
to  expend  the  current  appropriation  in  extending  the  work  already  done 
at  this  place,  mainly,  in  works  of  channel  contraction  and  regulation. 
This  work,  which  should  have  been  done  during  the  spring  of  1881,  was 
entirely  stopped  by  the  violence  of  the  spring  floods.  Such  money  as 
remains  of  the  old  appropriation  and  the  new  one  made  for  the  current 
year  will  be  expended  in  this  work  during  the  present  season.  The 
work  put  in  here  in  previous  seasons  stands  well,  and  will  need  but  tri- 
fling repairs.  Estimates  are  submitted  for  extending  the  work  over  a 
greater  length  of  river,  which  is  deemed  absolutely  necessary  to  secure 
anything  like  a  stable  regimen  in  this  neighborhood. 

July  1, 1880,  amount  available $8,401  34 

Amount  received  sales  of  fuel  to  officers 1         34  87 

Amount  aUotted  from  appropriation  for  survey  of  Missouri  River 
from  its  mouth  to  Sioux  City,  Iowa,  &^c.,  act  approved  June 
14,1880 4,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 7, 000  00 

$19,436  21 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
HabUities  July  1, 1880. 8,359  00 

July  1, 1881,  amount  available 11,077  21 

Amount  (estimated)  required  for  completion  of  existing  project 5C0, 000  00 

Amount  tnat  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1^83.     100, 000  00 

(See  Api)endix  814.) 

15.  Missouri  River  at  Vermillion,  Dakota. — It  was  proposed  last  year 
to  expend  the  current  appropriation  in  regulating  the  channel  in  the  im- 
mediate vicinity  of  the  town  of  Vermillion  and  in  protecting  the  banks  so 
to  as  prevent  a  cut-off  then  threatening.  It  was  intended  that  the  work 
should  be  done  during  the  spring  of  1881,  and  all  preparations  were  made 
with  that  end  in  view.  The  spring  movement  of  the  ice  was  accom- 
panied by  an  unprecedented  flood  which  inundated  the  whole  valley. 
The  cut-off  above  aliuded  to  took  place,  and  such  extensive  changes 
were  made  that  a  coihplete  revision  of  the  plans  was  necessary,  and  the 
necessity  of  a  considerable  extension  of  the  work  became  evident.  The 
accompanying  estimate  is  for  the  new  project,  and  the  appropriations 
now  available  will  be  expended  in  prosecuting  it  as  far  as  possible. 
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July  1,1880,  amount  available $10,002  15 

Amoant  appropriAted  by  mt  approved  Maroh  3, 1881 15, 000  00 

$25,002  15 

Jnly  1, 1881,  amonnt  expended  during  the  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1, 1880 5,417  01 

Julyl,  1881, amount  available 19,585  14 

Amoant  (estimated)  required  for  completion  of  existing  project 113, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  j-ear  ending  June  30, 1883 .    70, 000  00 

(See  Appendix  8 16.) 

16.  Missionri  River,  between  Kansas  City  and  the  mouth. — ^Tbis  appro- 
priation will  be  devoted  to  snagging,  of  which  eight  months'  work  will 
be  accomplished.  The  accompanying  estimate  of  $375,000  refers  to  the 
general  improvement  of  that  portion  of  the  river  herein  referred  to  under 
5ie  general  plan  already  submitted.  (See  House  Ex.  Doc.  No.  92,  Forty- 
sixth  Congress,  third  session,  and  also  Appendix  S16.) 

Amtfont  appropriated  by  aet  apiNTOved  Mazch  3, 1881  ^.•..  •••• |35, 000  00 

July  1,1881,  amount  ayailahle 35,000  00 

Amonnt  (estimated)  required  tot  completion  of  exiatinff  project 3, 750, 000  00 

Amount  uiat  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883.      800,000  00 

(See  Appendix  S 16.) 

17.  Preliminary  report  upon  the  general  improvement  of  ihe  navigation 
of  ike  Missouri  Biver.    (See  Appendix  S  17.) 

18.  Survey  of  the  Missouri  Biver,  from  its  mouth  to  Sioux  Oity,  lowa^ 
(Hki  to  Fort  Benton,  Montana. — Duiing  the  past  year  the  maps  of  the 
sorvey  of  Sioux  City,  Iowa,  were  about  completed,  and  their  reduction 
to  a  scale  suitable  for  publication  progressed  fairly.  Work  in  the  field 
was  much  delayed  by  the  early  winter  and  the  spring  floods.  The  line 
of  check  levels  is  nearly  completed  and  all  other  field  work  has  been 
closed  up. 

During  the  present  season  it  is  projwsed  to  extend  the  survey  above 
Sioux  City  as  far  as  possible  with  the  funds  available,  and  to  publish 
the  maps  of  the  survey  already  made.  Estimate  for  the  completion  of 
the  work  to  Fort  Benton  is  submitted  herewith. 

A  preliminary  report  on  the  general  improvement  of  the  river,  with 
plan  and  estimates  for  the  work  proposed,  from  Sioux  City  to  the  mouth, 
was  submitted  during  the  year  and  printed  as  House  Ex.  Doc.  iNo.  92, 
Forty  sixth  Congress,  third  session. 

July  1,  1880,  amount  available $30,15182 

Amount  appropriated  by  act  approved  March  3, 1881, 30, 000  00 

$60, 151  82 

Amount  allotted  for  protecting  work  done  on  the  Missouri  River 

at  or  near  Sioux  City,  Iowa  Tact  approved  June  14, 1880) 4, 000  00 

July  1,  1881,  amount  expendea  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880, 22,360  27 

26,360  27 

Julyl,  1881,  amount  available, 33,791  55 

Amount  (estimated)  required  for  completion  of  existing  project 105, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18d3.  50, 000  00 

(See  Appendix  S  18.) 

19.  Gasconade  Biver,  Missouri. — Work  was  begun  on  the  improvement 
of  this  stream  October  22, 1880,  and  was  continued  to  December  31, 
1880,  when  the  severe  weather  which  had  set  in  forced  the  party  from 
the  field.  Such  portions  of  the  river  as  were  worked  over  were  quite 
thoroughly  cleared  of  snags  and  the  results  were  satisfactory. 
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As  soon  as  the  river  reaches  a  lower  stage,  work  will  be  resumed  and 
pushed  to  the  extent  of  the  funds  available.        * 

July  1,  1880,  amount  available $5,000  00 

Amount  received  from  sales  of  fuel  to  officers 39  37 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000 

$15,039  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880. 3,969  87 

July  1,  1881,  amount  available 11,069  50 

Amount  (estimated)  required  for  completion  of  existing  project 35. 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  35,000  00 

(Appendix  S  19.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Suter  was  charged  with  and  has  completed  the  following 
surveys: 

1.  Missouri  River^  at  Boonville^  Missouri.     (See  Appendix  S  22.) 

2.  Missouri  Bivetj  at  Yankton^  Dalcota.    (See  Appendix  S  23.) 

3.  Missouri  River^  at  Niobraraj  JSehraska.    (See  Appendix  S  24.) 

4.  Missouri  River ^  from  Tuque  Creek  to  1  mue  west  of  Charrette  Creeik, 
Warren  County^  Missouri.    (See  Api)endix  S  25.) 

The  above  were  printed  as  House  Ex  Doc.  No.  89,  Forty-sixth  Con- 
gress, third  session. 

5.  Mouth  of  Grand  River  and  Missouri  River  y  at  Brunswick,  toith  reference 
to  boat-landing  at  Brunswick^  Missouri.    (See  Appendix  S  26.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  has  been  charged  with  and  is  engaged  upon  the  fol- 
lowing, the  results  of  which  will  be  duly  submitted  when  received : 

1.  Missouri  River,  at  or  near  Arrow  Rock. 

2.  For  survey  of  Nishuabotana,  from  Hamburg,  Iowa,  to  its  junction 
with  the  Missouri. 

IMPROVEMENT  OP  MISSOURI  RIVER,  ABOVE  MOUTH  OP  YELLOWSTONE — 
IMPROVEMENT  OF  YELLOWSTONE  RIVER. 

Oflcer  in  charge,  Capt.  Edward  Maguire,  Corps  of  Engineers. 

1.  Missouri  River,  above  mouth  of  TeUowstone,  Montana. — The  work  of 
improvement  was  carried  on  in  two  distinct  sections  of  the  river,  viz, 
above  the  Great  Falls  and  below  Benton. 

The  work  above  the  Falls  consisted  in  building  two  dams  at  Bear's 
Teeth  Shoal  5  in  clearing  a  channel  70  feet  wide  and  2  J  feet  deep  by  the 
removal  of  rock  from  Bear's  Teeth  Eapids ;  in  clearing  a  channel  100 
feet  wide  by  the  removal  of  rock  at  Lone  Pine  or  Half  Breed  Eapids. 

The  work  below  Benton  consisted  in  building  a  dfim  at  McGarry's 
Bar  505  feet  long ;  in  building  a  new  dam  at  Dauphin's  Eapids  703  feet 
long ;  in  clearing  a  channel  100  feet  T\ide  and  5,100  feet  long  by  the 
removal  of  rock  at  Little  Bog  Eapids ;  in  removing  rock  near  the  head 
of  Dauphin's  Eapids ;  in  clearing  a  channel  100  feet  wide  and  2,000  feet 
long  by  the  removal  of  rock  at  Bear's  Eapids ;  in  building  at  Snake 
Point  a  dam  615  feet  long,  and  in  blasting  out  rock  in  the  channel  at  the 
same  point. 

The  survey  of  the  river  was  continued  from  Dauphin's  to  Gallatin 
Eapids,  and  a  survey  made  of  Snake  Point. 

The  work  during  the  present  season  will  be  confined  to  that  portion 
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of  the  river  below  Benton.  A  dam  will  be  built  near  Trover's  Point : 
bowlders  wiU  be  removed  from  Buffalo  Shoals ;  the  works  at  Grand 
Island  will  be  repaired,  strengthened,  and  extended ;  Gallatin  Eapids 
will  be  cleared,  and  such  other  work  of  "  general  clearing  of  the  chan- 
nel"  as  can  be  accomplished.  The  work  already  done  has  benefited  the 
navigation  of  the  river.  There  were  23  trips  made  above  Cow  Island 
after  August  1  last  season,  while  only  one  was  made  in  1877. 

July  1,1880,  amount  available $46,551  88 

ArnooDt  appropriated  by  act  approved  March  3,  1881 40, 000  00 

— — — ^  $86,551  Qd 
July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabUities  July  1,  1880 34,196  65 

July  1,  1881,  outstanding  liabilities 5,841  11 

40,037  76 

July  1,  1881,  amount  available 46,51412 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150,000  00 
(See  Appendix  T  1.) 

2.  Yellowstone  River^  Montana  and  Dalcota. — The  work  of  improve- 
ment was  carried  on  by  two  parties.  One  operated  at  Buffalo  Eapids 
completing  the  work  at  that  place.  During  the  last  two  seasons  a  chan- 
nel 8,800  feet  long,  from  100  to  180  feet  wide,  and  from  3  to  5  feet  in 
depth  was  cleared.  The  slope  has  been  materially  reduced,  aud  steam- 
boats now  seldom  use  ^  line. 

The  second  party  worked  at  Baker's  and  Wolf  Rapids.  At  the  former 
place  the  channel  used  by  the  steamboats  was  cleared  to  a  depth  of  3 
feet  and  for  a  width  of  from  120  to  180  feet.  At  Wolf  Rapids  a  channel 
300  feet  long,  100  feet  wide,  and  3  feet  deep  was  cleared. 

At  all  of  these  i)oints  the  work  done  has  materially  benefited  naviga- 
tion. A  large  quantity  of  rock  was  blown  down  into  deep  water.  The 
nature  of  the  material  of  which  the  ledges  were  formed  necessitated  a 
great  deal  of  drilling  and  much  blasting. 

The  work  during  the  present  season  will  consist  in  building  damsjust 
above  Buffalo  Rapids ;  near  Custer  Cn&ek;  near  De  Russy's  Rapids; 
near  the  town  of  Glendive  and  at  Beef  Slough,  and  in  removing  rock 
at  a  point  about  6  miles  below  Buffalo  Rapids,  at  a  point  about  14  miles 
below  Buffalo  Rapids^nd  at  Dead  Man's  Rapids,  and  in  completing  the 
work  at  Baker's  and  Wolf  Rapids. 

July  1,  1880,  amount  available *., $-29,423  13 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$49,423  13 

Julv  1,  1881,  amount  expended  durini;  fiscal  year,  exclusive 

ofoutetandiug  liabilities  July  1,  1880 16,937  55 

July  1,  1881,  outstanding  liabilities 4,8*29  70 

21,767  25 

July  1,  1881,  amount  available 27,655  88 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1833..  10^,000  00 
(See  Appendix  T  2.) 

IMPROVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  THE  MOUTH  OF  THE  ILLINOIS,  INCLUD- 
ma  IMPROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE 
POINTS — IMPROVEMENT  OF  GALENA  RIVER  AND  HARBOR,  ILLINOIS 
— IMPROVEMENT  OF  CUIVRE  RIVER,  MISSOURI. 

Officer  in  charge,  Capt.  A.  Mackenzie,  Corps  of  Engineers. 

1.  Upper  Mississippi  RiveTj  operations  of  sna^-hoat,  &c, — ^During  the 
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year  the  United  States  snag-boat  General  Barnard  was  employed  as 
heretofore  in  removing  snags  and  other  obstructions,  and  in  making 
surveys  for  future  improvements. 

It  is  proposed  with  the  funds  now  available  to  continue  operations 
during  the  working  season  of  ISdl  in  the  same  manner  as  in  former 
years,  and  to  build  in  the  winter  a  light-draught  steamer  for  use  in  low- 
water  and  for  making  the  necessary  repairs  to  dams  and  shore  protec- 
tions  already  constructed. 

The  officer  in  charge  submits  an  estimate  of  $30,000  for  running  the 
boats  and  making  repairs  during  the  fiscal  year  ending  June  30, 1883^ 
which  amount  cannot  be  materially  reduced  without  seriously  impairing 
their  usefidness. 

July  1,  I860,  amonnt  available $11,840  52 

Amoant  appropriated  by  act  approved  Marob  3,  1881 25, 000  00 

136,840  52 

July  1. 1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
Uabilltiee  July  1,  1880. 8.498  93 

July  1, 1881,  amount  available 28,346  59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  80, 000  00 

(See  Appendix  XT  1.) 

2.  Missiasiffpi  River  from  Saint  Paul  to  the  Des  Moines  Bapids. — ^During 
the  year  the  work  of  improvement  was  carried  on  in  the  construction  of 
bru^  and  stone  dams  and  shore  protections  at  Nininger  Slough,  Bed- 
wing,  Wabasha^  Beef  Slough,  Pomme  de  Terre  Slough,  BoUingstone, 
Winona,  CassviUe  Slough.  Guttenberg,  Bush  Chute,  and  Shokokon 
Slough,  in  dredging  chiseled  rock  at  Horse  Island,  and  in  dredging 
sand,  clay,  and  bowlders  at  Keithsburg.  It  is  proposed  to  employ  the 
fhnds  now  available  in  continuing  improvements  between  Saint  Paul 
and  Hastings,  at  Beed's  Landing  between  Chimney  Bock  and  Winona^ 
in  vicinity  of  La  Crosse,  at  Cassville  Slough,  Bush  Chute,  and  Shokokon 
Slough,  and  in  the  completion  of  dredging  at  Keithsburg. 

The  officer  in  charge  recommends  an  appropriation  of  $750,000  for 
continuing  the  improvement  of  the  Mississippi  Biver  between  Saint  Paul 
and  Des  Moines  Bapids,  for  the  fiscal  year  ending  June  30, 1883. 

The  work  of  former  years  has  been  productive  of  the  best  results,  and 
the  government  now  being  provided  with  4  complete  equipments  of  its- 
»owu  in  the  way  of  steauU>oats,  barges,  &c.,  will  be  able  to  expend  to 
great  advantage  and  very  economically  the  amount  asked  for. 

Jnly  1,  1880,  amount  avaUable $173,600  05 

Received  from  sale  of  fuel 18  66 

Amount  appropriated  by  act  approved  March  3,  1881 200, 000  00 

$373,618  71 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabiUties  July  1,  18iS) 128,755  12 

July  1,  1881,  outstanding  liabilities 754  91 

129,510  oa 

July  1,  1881,  amount  available 244, 108  68 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1883 .    750, 000  00 

(See  Appendix  U  2.) 

3.  Mississippi  River  from  Des  Moines  Rapids  to  mouth  of  Illinois 
River. — During  the  year  works  of  improvement  by  means  of  brush  and 
stone  dams  and  shore  protections  were  carried  on  at  Gilbert's  Island^ 
Denmark  Island,  Gregory's  Landing,  and  Westport  Chute. 

It  is  proposed  with  the  funds  now  available  to  continue  work  at  Gil- 
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iiert's  Isliuid  and  Denmark  Island,  to  raise  and  strengthen  the  dams  at 
Ctoton  and  Smoot's  Chnte,  and  to  inaugurate  work  between  Canton 
and  La  Grange,  and  at  such  other  points  as  the  coming  low- water  may 
fthow  to  be  most  in  need  of  improvement. 

The  officer  in  charge  recommends  an  appropriation  of  $500,000  for 
footinaing  the  improvement  of  the  Mississippi  Eiver  between  Dea 
Moiues  Kapids  and  the  mouth  of  Illinois  River  for  the  fiscal  year  ending 
Jane  30, 1883.  The  work  of  former  years  has  been  productive  of  good 
reiolU^  and  the  government,  which  is  now  provided  with  a  complete 
equipment  of  its  own,  will  be  able  to  expend  to  great  advantage  the 
smonnt  asked  for. 

Jnhrl,  18t«,  amount  Available |102,545  48 

SeeeiTed  from  sale  of  fiiel 70  14 

Aaupant  appropriated  by  act  approved  March  3, 1881 175, 000  00 

1277, 615  62. 

JbIt  1, 1881.  amoant  expended  during  fiscal  year,  exclnsive 

•^mitatanding  liabilities  July  1, 1880 92,632  38 

Joly  1,  1881,  outstanding  liabilities ., 765  27 

^  93,397  65 

Jily  1, 1861,  amount  available 184,217  97 

Aa0iutthateanbepTofitablyexpendedinfiflcalyesrendingJnne3O,1883.    500,000  00 
(See  Appendix  U  3.) 

4.  Bemoting  sand-bar  in  Miasisiifpi  River  opposite  Quttenbergy  Iowa. — 
The  work  of  the  past  season  consisted  in  the  commencement  of  a  dam 
of  brash  and  stone  to  close  Swift  Slongh,  in  the  expectation  that  the  con- 
traction of  water-way  woiQd  canse  sufficient  scour  on  the  bar  in  front  of 
flie  town  to  remedy  the  present  difficulties.  The  sum  now  available  being 
sufficient  for  the  completion  of  this  work,  no  further  appropriation  is^ 
asked  for. 

isaonnt  appropriated  by  act  approved  March  3,  1881 |5,000  00 

Jmly  1^  1881,  amount  available 5,000  OO 

(See  Appendix  U  4.) 

5.  Remoral  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa. — ISo 
▼ork  was  done  during  the  past  year  at  this  locality.  The  work  hereto- 
fore accomplished  consisted  in  the  removal  by  dredging  of  a  large  por- 
tion of  the  bar  in  front  of  the  Dubuque  Wharf,  thereby  affording  ample 
depth  of  water  at  all  stages  of  the  river.  It  was  expected  that  auxiliary 
spar-dams  would  be  needed,  extending  from  the  Illinois  shore,  to  keep 
the  correut  on  the  Dubuque  side,  but  as  yet  the  bar  shows  no  tendency 
to  rdbrm,  and  until  such  tendency  is  manifest,  it  is  proposed  to  do  no 
fiuther  work.  As  the  balance  now  available  will  be  sufficient  for  the 
fiscal  year  ending  June  30, 1883,  no  appropriation  is  asked  for,  for  that 
pmod. 

Wy  1, 1860,  amount  available 87,000  63 

Anoont  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$12,000  63 

Jttly  1.  l^^l,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liikiUtieaJuly  1,  1880 23  52 

Wy  1, 18^1,  amount  available 11,977  11 

AsMnot  (estimated)  required  for  completion  of  existing  project 9, 770  03 

<See  Appendix  U  5.) 

6.  Rock  Island  Rapids^  Mississippi  River, — ^During  the  past  year  sur- 
veys of  the  various  cuts  through  the  rocky  chains  were  made,  with  a 
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view  to  determining  the  location  of  patches  of  rock  or  bowlders  that 
still  remain  in  the  channel.  Experimental  buoys,  for  the  benefit  of  navi- 
gators, were  placed  at  many  points,  and  a  small  steam-launch  was  built 
for  the  purpose  of  caring  for  them  in  the  future  and  replacing  them  when 
disturbed.  As  the  funds  now  available  will  be  sufficient  to  complete  the 
original  project,  no  further  appropriation  is  asked  for. 

Jaly  1,  1880,  amount  available |9,434  21 

Amoant  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$17,434  21 

July  1,  1881,  amoant  expended  daring  fiscal  year,  exolosive  of  outetanding 
liabilitiea  Jaly  1,  1880 6,223  65 

Jnly  1,  1881,  amoant  available 11,210  56 

(See  Appendix  U  6.) 

7.  Harbor  at  Rock  Island^  Illinois. — During  the  past  year  considerable 
dredging  was  done  along  the  steamboat  landings,  and  several  cuts  were 
made  tlu'ongh  the  bar  for  the  purpose  of  turning  the  current  towards 
the  Illinois  shore  and  keeping  the  wharf  free  from  deposits.  Owing  to 
scarcity  of  dredges,  it  will  only  be  possible  during  the  present  year  to 
perform  a  small  amount  of  dredging  at  the  wharf. 

The  funds  now  available  being  sufficient  for  the  fiscal  year  ending  June 
30, 1883,  no  api)ropriation  is  asked  for. 

Jaly  1,  1880,  amoant  available .^ $6,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$12, 000  00 

Jnly  1,  1881,  amoant  expended  daring  fiscal  year,  exolasive  of 

oatstanding  liabilities  Jaly  1.  1880 4,255  15 

Jaly  1, 1881,  oatstanding  Habilities 385  23 

4,640  38 

Jaly  1,  1881,  amoant  available 7, 359  62 

Amoant  (estimated)  required  for  completion  of  existing  project 14, 759  15 

(See  Appendix  U  7.) 

8.  MissiHsippi  River  at  Andalusia^  lUinais. — ^The  object  of  this  improve- 
ment is,  by  the  construction  of  several  dams  and  shore  protections,  to 
open  up  aud  maintain  a  good  landing  for  steamboats  at  all  stages  of  the 
river  at  this  point.  No  work  has  yet  been  done.  The  amount  asked 
for,  $12,000,  is  to  be  applied  to  the  completion  of  the  improvement. 

Amoant  appropriated  by  act  approved  March  3,  1881 $6, 000  00 

Jnly  1,  1881,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  lc<80 39  55 

July  1,  1881,  amount  available - 5,960  45 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^83.  1^,  000  00 

(See  Appendix  U  8.) 

9.  Harbor  at  Mtincatine^  Iowa, — Dredging  along  the  wharf  and  in  front 
of  the  city  was  continued  during  the  past  year,  and  the  funds  available 
will  be  applied  in  the  same  manner  during  present  season.  Until  the 
main  channel  of  the  river  changes  from  the  Illinois  to  the  Iowa  side,  a«  it 
now  shows  indications  of  doing,  so  that  the  Illinois  chute  may  be  closed 
up,  occasional  dredging  will  be  needed  in  Muscatine  Harbor,  as  the 
dredged  areas  fill  up  considerably  from  year  to  year. 

The  officer  in  charge  estimates  that  S5,000  can  be  profitably  spent 
during  fiscal  year  encQng  Jdne  30, 1883. 
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July  1,  1880,  amount  available $7,500  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

§10, 000  00 

Jnlv  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
likbilities  July  1,  1880 5,643  51 

July  1,  1881,  amount  available 4,356  49 

Amount  (estimated)  required  for  completion  of  existing  project 1, 750  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      5, 000  00 

(See  Appendix  U  9.) 

10.  Rush  Chute  and  Earhor  at  Burlington^  Iowa. — ^During  the  past 
year  Bash  Chute  Darn  was  raised  to  a  heipjht  of  4  feet  above  low- water 
^nd  considerably  strengthened.  Considerable  shore  protection  was  laid 
on  the  west  side  of  Eosh  Island  and  on  the  east  side  of  the  little  island 
in  the  chute,  and  large  quantities  of  material  have  been  collected  to  be 
used  in  continuing  the  work.  As  this  work  will  hereafter  be  carried  on 
under  appropriation  for  "impix)ving  Mississippi  Eiver  from  Saint  Paul 
to  Des  Moines  Eapids,''  no  further  special  appropriation  is  asked  for. 

July  1,  1880,  amount  available $12,651  71 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outetandiug 
liabUitiesJuly  1,1880... 12,651  71 

(See  Appendix  TJ  10.) 

11.  Harbor  at  Fort  Madison,  Iowa. — No  work  was  done  during  past 
year,  there  being  no  funds  available.  The  project  for  work  of  the  present 
year  has  not  been  presented,  it  being  deemed  advisable  to  await  the  sub- 
sidence of  high-water  before  making  the  necessary  examinations.  To 
complete  the  original  project  the  sum  of  $6,086.87  is  asked  for  for  the 
fiscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3,  1881 $2,500  00 

July  1,  1881,  amount  available '2,500  00 

Amount  (estimated)  required  for  completion  of  existing  project 6, 086  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    6, 100  00 

(See  Appendix  U  11.) 

12.  Mississippi  River  near  Alexandria,  Missouri. — ^The  project  for  this 
work  proposes  to  deepen  to  5  feet  the  water  on  the  bar  known  as  the 
Warsaw  Grossing  by  the  construction  of  several  wing-dams.  During 
the  past  year  a  dam  was  built  from  the  Missouri  shore  a  short  distance 
above  Alexandria,  extending  910  feet  into  the  river  and  raised  to  an 
elevation  of  4  feet  at,  low- water.  A  second  dam  was  begun  2,000  feet 
above,  and  it  is  proposed  with  the  funds  now  available  to  complete  this 
dam  during  the  present  season.  To  complete  the  improvement  under 
the  original  project  the  sum  of  $14,945  is  asked  for  for  the  fiscal  year  end- 
ing June  30,  1883. 

July  1,  1880,  amount  available $10,000  00 

Amoont  appropriated  by  act  approved  March  3,  1881 (5, 000  00 

$16, 000  00 

Jolv  I,  1881,  amount  expended  during  iiscal  year,  exclusive  of  outstanding 
liabilities  Jul.v  1,1880 10,035  ^5 

July  1,  1881,  amount  available 5,964  15 

Amount  (estimated)  required  for  completion  of  existing  project . .  ^ 14, 945  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 

(See  Appendix  U  12.) 

13.  Improvement  of  navigation  Of  Mississippi  River  at  Quincy,  Illinois. — 
The  original  project  contemplated  the  improvement  of  the  bad  bar  in  the 
river  in  front  of  the  city  and  the  constmction  of  an  ice  harbor  by  dredg- 
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ing  out  the  accumulated  deposits  in  Quincy  Bay.  The  river  bar  was 
thoroughly  improved  in  1879  by  the  construction  of  a  wing-dam  from 
the  Missouri  shore.  During  the  past  year  dredging  was  continued  in 
Quincy  Bay,  and  a  dam  was  begun  to  close  Squaw  Chute  and  thereby 
prevent  the  washing  of  sand  from  the  main  river  through  the  chute  into 
the  lower  end  of  the  bay.  With  the  funds  available  dredging  will  be 
continued  in  the  bay,  and  it  is  also  proposed  to  do  some  special  dredg- 
ing and  piling  at  the  lower  end  of  the  bay  at  the  site  of  the  government 
depot,  in  order  to  prepare  a  safe  winter  harbor  for  the  use  of  public 
boats  and  barges. 

As  the  work  of  improving  the  bay,  which  is  most  important  as  an  ice 
harbor,  will  hereafter  be  carried  on  under  the  appropriation  for  'im- 
proving Quincy  Bay,"  no  further  appropriation  is  asked  for  under  this 
head. 

July  1,  1880,  amount  avaUabl© $25,252  72 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  UabiUties  July  1,  1880 $4,375  44 

July  1, 1881,  outstanding  liabilities 292  56 

■     4,668  02 

July  1, 1881,  amount  available ^ 20,584  70 

(See  Appendix  U  13.) 

14.  Quincy  Bay,  Illinois. — ^The  original  project  for  this  work,  which  in- 
cluded also  the  construction  of  4  dams  in  the  Mississippi  Biver,  was  pre- 
sented in  1879,  and  contemplated  the  expenditure  of  $224,000.  The 
work  proposed  was  the  dredging  of  about  700,000  cubic  yards  of  material^ 
some  shore  protections,  &c.,  in  order  to  aftbrd  a  large  and  safe  winter 
harbor  capable  of  accommodating  all  the  vessels  that  may  seek  refuge 
there. 

The  amount  exi)ended  to  date  on  this  project,  under  head  of  "Improv- 
ing navigation  of  Mississippi  Eiver  at  Quincy,  111.,"  is  $24,415.25. 
Under  the  present  appropriation  of  March  3, 1881,  which  is  the  initial 
one  under  the  title  "Improving  Quincy  Bay,''  it  is  proposed  to  continue 
dredging  at  such  various  points  in  the  bay  as  may  seem  most  advanta- 
geous. For  further  dredging,  and  to  build  a  dredge  for  use  at  this 
point  and  other  localities,  an  appropriation  of  $50,000  is  asked  for  by 
the  oflScer  in  charge  for  the  fiscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approved  March  3, 1881 810, 000  00 

July  1,  1H«1,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 169, 109  87 

Amount  that  can  be  profitably  expended  in  fiscal  year  en<ung  June  30, 1883 .    50, 000  00 

(See  Appendix  U  14.) 

15.  Mississippi  River^  at  Hannibal,  Missouri. — ^The  original  project  for 
this  work  submitted  in  January,  1880,  contemplated  the  removal  by 
dredging  of  large  gravel  and  mud  bars  in  front  of  Hannibal,  and  the 
construction  of  two  spur-dams  and  one  closing-dam  on  the  Illinois  side, 
to  confine  the  channel  to  the  Missouri  shore  and  prevent  the  bars  from 
reforming.  The  estimate  for  performing  this  work  is  $60,000,  and 
$24,90G.61  have  already  been  expended.  During  the  past  year  much 
work  was  accomplished,  which  has  already  been  productive  of  much 
benefit  in  opening  up  several  hundred  additional  feet  of  wharf  and  de- 
veloping a  strong  current  along  the  Missouri  shore.  The  work  con- 
sisted of  dredging  some  54,000  yards  of  gravel  and  sand,  the  construc- 
tion of  a  closing- dam  from  Glasscox  Island  to  the  Illinois  shore,  and  the 
foundation  of  one  of  the  wing-dams.    With  the  funds  available  it  is 
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proposed  to  continue  work  under  the  original  project,  to  complete  which 
the  sum  of  $15,000  is  asked  for  for  the  fiscal  year  ending  June  30, 1883. 

July  1,  1880,  amount  avaUable $25,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 ^,  000  00 

$45,000  00 

Jnly  If  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiee  July  1,  1880 24,906  61 

Julyl,  1881,  amount  available 20,093  39 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 

(See  Appendix  U  15.) 

16.  Mississippi  Biver,  at  Louisiana^  Missouri, — ^The  original  project 
contemplates  the  improvement  of  the  channel  of  the  river  in  vicinity  of 
Louisiana,  so  as  to  afford  6  feet  at  low- water,  by  the  constmction  of  sev- 
eral dams  and  shore  protections,  the  estimate  for  which  is  $55,000. 

Under  the  initial  appropriation  of  March  3,  1881,  of  $10,(K)0,  work 
has  been  commenced  on  a  spur-dam  extending  from  the  Illinois  shore 
nearly  opposite  the  steamboat  landing,  and  it  is  expected  that  the  funds 
available  will  be  sufficient  to  complete  it  for  about  1,200  feet  of  its  length. 

The  officer  in  charge  asks  for  an  appropriation  of  $45,000  to  complete 
the  improvement  for  the  fiscal  year  ending  June  30, 1883. 

Amount  appropriated  by  act  approyed  March  3,  1881 $10,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liabilities  July  1,  1880 48  38 

July  1,  1881,  amount  available 9,951  62 

Amount  Oestimated)  required  for  completion  of  existing  project . .     45, 000  00 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1883 .    45, 000  00 

(See  Appendix  XJ  16.) 

17.  Galena  River  and  Harhor^  Illinois. — ^The  original  project  for  this 
work,  at  an  estimated  cost  of  $400,000,  contemplated  extensive  dredg- 
ing in  Galena  Eiver  and  Harbor,  so  as  to  afford  a  channel  of  a  TniTiiinnTTi 
depth  of  6  feet  at  low-water  from  Galena  to  the  mouth  of  the  river. 
The  sum  of  $49,588  has  already  been  expended  in  prosecuting  this  work. 
During  the  past  year  7,843  cubic  yards  of  material  were  removed  by 
dredge,  making  the  total  quantity  to  date  225,31)5  cubic  yards.  With 
the  funds  available  dredging  will  be  prosecuted  as  heretofore.  The  re- 
sult thus  far  is  the  opening  of  a  channel  from  30  to  100  feet  wide  and 
firom  3J  to  6  feet  in  depth,  at  low-water,  from  the  mouth  to  within  about 
2,000  feet  of  Galena,  ana  also  extensive  improvement  in  the  harbor 
itself. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  fiscal 
year  ending  June  30, 1883. 

Julyl,  1880,  amount  available 1^15,642  95 

Amount  appropriated  by  act  approved  March  3,  1861 12,000  00 

?27,642  95 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstandlDg 
liabilitiea  July  1, 1880 11,230  85 

July,  1881,  amount  available 16,412  10 

Amount  (estimated)  required  for  completion  of  existing  project 334, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    50, 000  00 

(See  Appendix  XJ  17.) 

18.  Cuivre  £tver,  Missouri. — ^The  original  project  for  this  work,  at  an 
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estimated  cost  of  830,000,  contemplated  the  improvement  of  Cuivre 
Eiver  and  Cuivre  Slouch,  from  its  junction  with  the  Mississippi  River 
to  Chain  of  Rocks,  about  10^  miles,  so  as  to  give  at  extreme  low- water 
a  depth  of  at  least  2  feet.  The  work  consisted  of  dredging  a  channel 
through  7  bars,  building  a  dam  across  the  lower  part  of  Cuivre  Slough, 
and  removing  snags,  wrecks,  and  impending  trees.  The  sum  of  $6,627 
has  already  been  expended.  The  work  of  the  past  year  consisted  in 
dredging  a  channel  80  feet  wide  through  Shelton  Bar,  the  worst  in  the 
river,  a  channel  60  feet  wide  through  Morrison's  Bar,  and  considerable 
work  at  Seed  Tick  Island.  Kearly  all  of  the  snags  and  impending  trees 
have  also  been  removed. 

To  complete  the  improvement  the  sum  of  $23,000  will  be  required  for 
the  fiscal  year  ending  June  30, 1883. 

Jnly  1,  1880,  amount  available $2,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 ,'. 5, 000  00 

17.000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusiTe  of 

outstanding  liabilities  Jnly  1.  1880 .• 6,371  46 

July  1,  1881,  outstanding  liabilities 256  04 

6,627  50 

July  1,  1881,  amount  available , 372  50 

Amount  (estimated)  reauired  for  completion  of  existing  project 23, 000  00 

Amount  t  nat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    23, 000  00 

(See  Appendix  U18.) 

EXAMINATIONS  AND  SUBYEYS  FOB  IMPBOYEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June 
14, 1880,  Captain  Mackenzie  was  charged  with  the  following  surveys: 

1.  Mississippi  River^  at  AndaliMiay  Blinois.    (See  appendix  XT  8.) 

2.  Mississippi  Biverj  at  Louisiana^  Missouri.    (See  appendix  U  16.) 
The  results  of  these  surveys  were  submitted  to  Congress  and  printed 

as  House  Ex.  Doc.  No.  37,  Forty-sixth  Congress,  third  session. 

And  to  comply  with  provisions  of  river  and  harbor  act  of  March  3, 
1881,  the  same  officer  is  charged  with  survey  for  harbor  of  refuge  in  Lake 
Pepifij  at  Stockholm^  Wisconsin,  and  Lake  City,  Minnesota. 

The  results  of  this  survey  will  be  duly  submitted  when  received, 

TEST  OF  THE  ADAMS  FLUME. 

Preliminary  arrangements  for  making  a  practical  test  of  the  flume 
invented  by  Mr.  M.  J.  Adams,  for  which  $20,000  of  the  appropriation 
by  act  of  March  3, 1879,  for  improving  Mississippi  Eiver  Irom  Saint  Paul 
to  Des  Moines  Eapids  has  been  set  apart  in  compliance  with  the  terms 
of  the  act,  have  been  in  progress  during  the  year  under  the  supervision 
and  direction  of  the  inventor. 

The  expenditure  for  these  preliminary  arrangements  to  the  close  of 
the  fiscal  year  was  $5,772,  and  there  remained  at  that  time  for  comple- 
tion of  the  test  $14,228. 

IMPEOVEMENT    OF    THE    DES    MOINES    RAPIDS    OF    THE    MISSISSIPPI 
RFVEB  AND  OPERATING  THE  CANAL. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers. 

The  present  project  for  this  improvement  was  adopted  July  19, 1867, 
the  object  being  to  secure  a  channel  over  the  rapids  navigable  at  all 
times,  with  5  feet  depth  at  extreme  low-water  stage  of  the  river.    This 
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has  been  essentially  secured  by  the  construction  of  a  canal  along  the 
west  river  bank,  from  the  city  of  Keokuk,  Iowa,  to  the  village  of  Nash- 
ville, Iowa,  a  distance  of  7.6  miles,  and  open  cuts  through  the  chains  and 
.patches  of  rock  from  Nashville  to  Montrose,  Iowa,  a  distance  of  about 
3.5  miles.  The  canal  is  300  feet  wide,  with  the  exception  of  a  little  less 
than  2  miles  of  its  length,  which  is  250  feet  wide.  The  open  cuts  when 
finished  are  to  be  200  feet  wide. 

The  natural  channel  over  the  rapids  was  extremely  narrow,  crooked, 
and  difficult  to  navigate  even  at  medium  stages  of  water,  and  was  utterly 
impassable  at  extreme  low-water  for  boats  of  ordinary  size;  and  even 
lumber  rafts  were  often  broken  up  and  a  large  part  of  them  lost  in  making 
the  passage.  The  amount  expended  to  June  30, 1881,  is  $4,321,485.17 
'  for  construction  of  improvement,  and  $152,282.83  for  operating  ana  main- 
taining the  canal  since  the  opening,  August  22, 1877,  and  has  resulted 
in  essentially  completing  the  canal  and  making  a  fairly  passable  channel 
above  the  canal.  The  balance  of  the  amount  appropriated  up  to  date^ 
$49,732.08,  and  the  amount  asked  for,  $85,000,  are  to  be  applied  to  the 
completion  of  the  improvement. 

Julyl,  1880,  amoant  available $65,106  50 

Amocmt  appropriated  by  act  approved  March  3,  1881 25, 000  00 

Amount  received  by  public  sales 306  62 

$90,413  12 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1.  1880 40,562  62 

July  1,  1881,  outstanding  liabilities 2,899  14 

43,461  76 

July  1,  1881,  amount  available 46,951  36 

Amount  (estimated)  required  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    85, 000  00 

(See  Appendix  V.) 

PRBSEBYATION  OP  THE  PALLS  OP  SAINT  ANTHONY  AND  IMPROVEMENT 
OP  THE  MISSISSIPPI  ABOVE  THE  PALLS — ^IMPROVEMENT  OP  CHIP- 
PEWA AND  SAINT  CROIX  RIVERS,  WISCONSIN,  AND  OP  MINNESOTA 
RIVER  AND  RED  RIVER  OP  THE  NORTH,  MINNESOTA  AND  DAKOTA 
—RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI — CONSTRUC- 
TION OP  DAM  AT  LAKE  WINNIBIGtOSHISH. 

Officer  in  charge,  Capt.  C.  J.  Allen,  Corps  of  Engineers. 

1,  Preservation  ofFalls^of  Saint  Anthony. — The  work  during  the  fiscal 
year  has  consisted  in  repairs  to  the  apron  and  the  construction  of  crib 
and  other  timber  work  to  protect  the  ledge  on  the  east  side  of  the  apron 
and  the  foot  ofthe.log  sluice  from  destruction  by  the  action  of  the  floods 
which  are  confined  to  a  water-way  of  discharge  of  less  than  500  feet  in 
width  at  the  apron.    The  details  are  stated  in  Appendix  W  1. 

The  original  plan  for  the  preservation  of  the  falls  has  been  carried 
oat ;  still  the  work  requires  protection  and  constant  care. 

The  sum  of  $50,000  should  be  available  in  order  to  meet  accidents 
Uable  to  occur. 

The  amount  expended  for  this  improvement  to  June  30,  1881,  is 
«o64,987.84. 

Congress,  by  act  of  March  3, 1881,  appropriated  for — 

Repairs  and  contingencies  of  pnblio  works  at  Saint  Anthony's  Falls,  Minnesota : 
To  meet  repairs  necessary,  present  and  prospective,  fifteen  thousand  doUars,  which 
ahaU  be  available  immediately  after  the  passage  of  this  act. 

As  soon  as  .possible  after  the  funds  were  made  available,  steps  were 
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taken  to  commence  work  of  strengthening  the  toe  of  the  apron ;  bat 
before  it  conld  be  commenced  the  ice  moved,  and  the  water  attained  a 
«tage  too  high  to  admit  of  anything  being  done  before  the  advent  of  low- 
water,  when  full  examinations  can  be  made,  plans  develoi)ed,  and  the 
work  of  strengthening  the  apron  commenced. 

July  1,  1880,  amount  available $10,444  X> 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$25,444  35 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880.. 10,291  33 

July  1,  1881,  outstanding  liabilities 140  86 

10,432  19 

July  1,  1881,  amount  available 15,012  16 

Amount  ^estimated)  reouired  for  completion  of  existing  project 159, 726  31 

Amount  tnat  can  be  prontably  expended  in  fiscal  year  endmg  June  30, 1883 .      50, 000  00 

(See  Appendix  W  1.) 

2.  Mississippi  River  above  the  Falls  of  Saint  Anthony j  Minnesota, — ^The 
work  has  principally  consisted  in  the  removal  of  bowlders  from  the  chan- 
nel, constmction  of  wing-dams  and  removal  of  snags  and  leaning  trees 
between  Aitken  and  Grand  Bapids,  north  of  the  line  of  the  Northern 
Pacific  Eallroad.  The  stretch  of  river  worked  over  was  about  100  miles, 
of  which  40  miles  were  qnite  eflfectually  cleared.  Before  any  work  was 
done  navigation  by  steamer  and  flat-boats  was  difficult  and  precarious 
■on  account  of  the  obstructions  and  rapids.  The  commerce  of  this  por- 
tion of  the  stream  has  consisted  in  carrying  supplies  to  the  lumber  camps 
and  agencies,  and  the  transportation  of  lumbermen  from  Aitken  on  the 
line  or  railroad.  Under  the  head  of  improvement  of  the  Mississippi 
River  above  the  Falls  of  Saint  Anthony,  two  stretches  of  river  have  been 
separately  considered ;  viz,  from  Minneapolis  to  Saint  Cloud,  the  cost  of 
improvement  of  which,  by  the  removal  of  obstructions  and  construction 
of  wing-dams,  was  placed  at  $144,667.50;  and  the  stretch  from  Conrad's 
Shoals  (35  miles  below  Brainerd)  to  Grand  Bapids,  the  estimated  cost 
of. improving  which,  by  the  same  methods,  was  placed  at  $54,127.50. 

An  appropriation  of  $20,000  following  the  adoption  of  the  project  for 
the  reach  between  Minneapolis  and  Saint  Cloud  was  made  by  act  of 
August  14, 1870,  and  expended  between  that  date  and  1879,  since  which 
time  no  work  has  been  done.  There  is,  practically,  no  navigation  upon 
this  piece  of  river.  Should  Congress,  however,  order  the  continuance 
of  this  particular  work,  the  sum  of  $40,000  can  be  expended  during  the 
fiscal  year  ending  June  30, 1883.  • 

With  the  appropriation  of  $15,000  for  the  Mississippi  above  the  falls 
by  act  of  June  14, 1880,  work  was  commenced  between  Aitken  and  Grand 
Biapids  (on  the  stretch  between  Conrad's  Shoals  and  Grand  Bapids)  a« 
noted  above.  The  improvement  thus  far  has  been  of  benefit  and  has 
resulted  in  the  building  of  two  new  steamers  to  ply,  one  between  Aitken 
^nd  Grand  Bapids,  in  addition  to  the  steamer  now  miming,  and  one  to 
ply  between  Pokegama  Falls  and  the  lumber  camps  and  agencies  above. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  the  river  above  the 
falls.  With  this  sum  and  tbe  balance  of  funds  remaining  from  previous 
appropriations  it  is  proposed  to  continue  the  work  of  improvement  as 
begun,  and  to  remove  some  bowlders  from  the  stream  above  Grand 
Bapids,  doubling  the  force  employed  last  season. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year, 
•ending  June  30, 1883,  upon  the  river  above  Brainerd  in  removal  of  ob- 
49tmctionfir,  construction  of  wing-dams,  &c. 
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There  has  been  expended  to  June  30, 1881,  between  Minneapolis  and 
Saint  Cloud  $45,000;  between  Conrad's  Shoals  and  Grand  Eapids 
$8,057.96,  making  a  total  of  $53,057.96. 

July  1,  1880,  amount  available $16,240  38 

Amount  appropriated  by  act  appro  veil  March  3,  1881 10, 000  00 

126,240  38 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 8,233  74 

July  1,  1881,  outstanding  liabilities 1,064  60 

9,298  34 

July  1,  1881,  amount  available : 16,942  04 

Amount  (estimated)  required  for  completion  of  existing  project 124, 667  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     40, 000  00 

(See  Appendix  W  2.) 

3.  Construction  of  Lock  and  Dam  on  MmUsippi  River  at  Meeker^s 
Islandj  Minnesota, — ^The  present  project  is  given  in  the  report  ot*  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1874,  and  based 
upon  the  results  of  a  survey  made  during  that  year.  The  object  of  the 
improvement :  to  connect  with  the  improvement  of  the  Mississippi  be- 
low Saint  Paul  so  as  to  secure  steamboat  navigation  up  to  the  Falls  of 
Saint  Anthony. 

The  improvement  of  the  Mississippi  River  above  the  Falls  of  Saint 
Anthony  and  from  Saint  Paul  to  the  Gulf  of  Mexico  has  been  adopted 
by  Congress,  but  no  appropriations  have  been  made  for  improving  the 
stream  between  Saint  Paul  and  the  site  of  the  proposed  lock  and  dam 
at  Meeker's  Island. 

The  cost  of  lock  and  dam  as  estimated  in  the  report  above  referred 
to  is :  • 

Masonry  lock,  300  feet  long,  80  feet  wide,  with  lift  of  17  feet,  about $630,261  46 

Timber  dam 291,860  00 

Total  cost  of  improvement 922,121  46 

Congress,  by  act  approved  July  23, 1868,  made  a  grant  of  200,000 
a<nre8  of  public  lands  to  the  State  of  Minnesota  to  aid  the  State  in  con- 
stracting  the  lock  and  dam  in  accordance  with  plan  and  estimate  pre- 
viously submitted. 

The  act  of  March  3, 1873,  appropriated:  i 

For  construction  of  the  lock  and  dam  on  the  Missi/wippi  River,  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars:  Ftavided,  That  all  rights  and  claims  in  and  to  the  land-grant  made 
to  the  State  of  Minnesota  for  the  above  work,  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States 
before  any  of  this  appropriation  is  exx>ended. 

No  work  has  as  yet  been  done,  the  appropriation  not  being  available, 
as  the  parties  holding  the  land-grant  have  not  made  the  required  relin- 
quishment. 

TJptil  the  land-grant  above  referred  to  is  relinquished  to  the  United 
States,  no  appropriation  will  be  asked  for  this  work  unless  otherwise 
ordered  by  Congress. 

July  1,1881,  amount  available $25,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 922, 121  46 

(See  Appendix  W  3.) 

4.  Chippewa  River^  Wisconsin. — The  origioal  project  for  the  improve- 

16  £ 
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ment  of  this  stream  from  the  mouth  to  Eaa-Glaire  was  adopted  in  1877^ 
and  contemplated  the  removal  of  bars  and  other  obstractions  to  navi- 
gation, as  well  as  the  revetment  of  the  high  sand-banks,  known  as  the 
Yellow  Banks,  below  Eau-Claire,  at  a  cost  of  $139,892.50.  The  first 
work  commenced,  in  1877,  at  the  mouth,  was  the  construction  of  jetties 
so  placed  as  to  narrow  the  channel  to  400  feet  in  width.  The  work  since 
that  lime  has  consisted  in  the  extension,  completion,  and  repairs  to  the 
jetties,  and  in  the  construction  of  dams  and  jetties  for  the  removal  of 
bars  and  preservation  of  channels  at  Flower-Pot  Island,  Little  Missouri 
Chdte,  and  other  points  above  the  mouth.  The  work  during  the  fiscal 
year  past  has  consisted  mostly  in  repairs  to  jetties  and  works  at  Flower- 
Pot  Bar,  the  appropriation  of  June]  14, 1880  ($10,000),  having  become 
available  too  late  for  entering  into  contract. 

The  act  of  March  3, 1881,  appropriated  $10,000.  With  this  sum  and 
the  balance  of  ftinds  from  former  appropriations,  it  is  proposed  to  make 
the  necessary  repairs  to  existing  works  and  to  continue  the  improve- 
ment, as  begun,  up  stream  from  Flower-Pot  Island,  so  far  as  the  frinds 
will  admit.  Some  additional  dams  will  undoubtedly  be  required  be- 
tween the  head  of  the  jetties  and  the  works  at  Flower-Pot  Island,  the 
exact  dimensions  and  location  of  which  can  be  better  ascertained  at  the 
close  of  the  present  season  than  now.  The  additional  works  apparently 
most  needed  at  present,  and  which  it  is  proposed  to  undertake  with  the 
funds  at  hand,  are,  at  Dark  Slough,  Five-mile  Bluff,  Head  of  Battle 
Island,  and  in  the  vicinity  of  Plum  Island. 

The  results  to  date  are  that  where,  before  any  work  was  done,  but  12 
inches  in  depth  was  the  ruling  at  low- water,  there  now  generally  obtains 
from  3  to  4  feet  depth.  At  the  mouth  especially  the  passage  of  rafts 
was  sometimes  imi>ossible  and  always  troublesome  before  the  jetties 
were  commenced.  Since  their  completion  detention  is  unknown  at  the 
mouth.  The  value  of  this  improvement  is  stated  by  one  of  the  principal 
interests  in  this  enormous  business  in  Appendix  W  4  of  this  report. 
Other  points  above  need,  and  are  receiving,  the  same  improvement  as 
the  points  named. 

Ainouut  expended  to  date,  $31,881.07.  Amount  that  can  be  profita- 
bly expended  during  fiscal  year  ending  June  30,  1883,  is  placed  at 
$89,102,  viz,  $25,000  for  channel  improvement  and  $64,102  for  the  pro- 
tection of  the  Yellow  Banks. 

The  necessity  of  a  continuous  survey  of  this  stream  from  Eau-Olaire 
to  the  mouth  has  been  seriously  felt,  in  order  that  more  accurate  esti- 
mates of  the  cost  of  completing  improvement  can  be  made.  The  cost  of 
such  survey  is  placed  at  $6,000. 

July  1, 1880, amount  available $10,281  91 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

120,281  91 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1680 3,909  84 

July  1,1881,  outstanding  liabilities 253  14 

4, 162  98 

July  1, 1881,  amount  available 16,118  93 

Amount  (estimated)  required  for  completion  of  existing  project 91, 892  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 : 

For  protecting  high  sand-banks $64,100 

For  channel  improvements.. ••«. 25,000 

89, 100  00 

(See  Appendix  W  4:) 
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5.  Saint  Croix  River^  Minnesota  and  Wisconsin. — The  first  project  for 
the  improvemeut  of  this  stream  was  adopted  in  1878,  based  upou  a  re- 
port made  in  1874. 

The  necessity  for  a  full  and  accurate  survey  of  the  stream  being  appar- 
ent, in  order  that  reliable  estimates  might  be  arrived  at,  one  was  made 
in  1879,  and  the  estimated  cost  of  improvement  placed  at  $60,250.  The 
improvement  contemplates  removal  of  obstructions  by  dredging  bars, 
removal  of  snags,  leaning  trees,  bowlders,  &c.,  from  the  bed  of  the  river, 
and  securing  of  from  3i  feet  to  4  feet  depth  of  water  at  the  low  stages 
by  construction  of  wing-dams  and  closing  of  island  chutes  and  second- 
ary channels. 

Before  any  work  of  improvement  was  undertaken  upon  this  stream 
the  bed  was  a  mass  of  snags,  old  cribs,  bowlders,  logs,  and  stumps.  The 
bars  also  were  numerous,  fey  the  close  of  1880  the  worst  obstructions 
had  been  removed,  bends  had  been  revetted  where  necessary  to  prevent 
change  in  the  channel,  and  several  dams  constructed. 

AlK)ve  Stillwater,  with  the  exception  of  two  or  three  crossings,  3  feet 
of  water  obtained  in  the  channel  at  the  lowest  stage,  and  the  detention 
at  crossings  to  steamboats,  formerly  the  great  hinderauce  to  navigation 
above  Stillwater,  is  almost  unknown.  Below  Stillwater,  in  Lake  Saint 
Croix,  considerable  dredging  is  required. 

Amount  expended  to  Jane  30,  1881 ". $26,284  28 

Amount  expended  since  adoption,  June,  1879,  of  present  project 8, 433  60 

The  act  of  March  3, 1881,  appropriated  $8,000  for  continuing  the  im- 
provement. With  this  sam  it  is  proposed  to  continue  the  work  above 
Stillwater,  as  begun  and  in  progress. 

The  sum  of  $30,000  can  be  profitably  expended  during  th6  fiscal  year 
ending  June  30, 1883,  in  farthering  the  work  between  Taylor's  Falls 
and  Prescott  and  in  dredging  at  Willow  River  and  Catfish  Bars. 

Jnly  1.  1880,  amount  available $10,149  32 

Amount  appropriated  by  act  approved  March  3,  1881  ..•..^. .. .      8, 000  00 

$18, 149  32 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding UabiUties  July  1,  1880 8,057  71 

July  1,  1881,  outstanding  liabilities ^       375  69 

8,433  60 

July  1,  1881,  amount  available 9,715  72 

Amount  (estimated)  required  for  completion  of  existing  project 42, 250  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .  30, 000  00 

(See  Appendix  W  5.) 

6.  Minnesota  River^  Minnesota, — No  work  was  done  during  the  fiscal 
y^w  ending  June  30,  1881,  for  want  of  funds ;  some  inspections  at  the 
mouth,  however,  were  made  which  have  been  reported  upon. 

The  project  for  the  improvement  of  the  river  from  its  mouth  to  South 
Bend  (see  page  364,  Part  I,  Annual  Eeport  of  the  Chief  of  Engineers 
for  1875)  contemplated  the  construction  of  five  locks  and  dams  and  the 
removal  of  snags,  overhanging  trees,  and  drift-piles,  at  an  estimated  cost 
of  $733,868.03 

There  has  been  expended  to  June  30,  1881,  the  sum  of  $117,441  in 
clearing  the  river  of  obstructions. 

The  oflicer  in  charge  asks  for  an  appropriation  of  $75,000  for  com- 
mencement of  lock  and  dam  at  Little  Bapids,  but  as  Congress  has  not 
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Banctioned  the  plan  of  improvement  of  this  river  by  locks  and  dams, 
no  appropriation  is  asked  for  by  this  office  for  next  year. 

July  11880,  amount  available, |65  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 t(>  00 

July  1,  1881,  outstanding  liabilities 9  00 

15  00 

July  1,  1881,  amount  available,.. 50  00 

Amount  (estimated)  required  for  completion  of  existing  project 733,868  63 

(See  Appendix  W  6.) 

7.  Red  River  of  the  North^  Minnemta  and  Dalcota. — The  work  daring 
the  past  fiscal  year  has  consisted  in  dredging  below  IVIoorhead  from  the 
point  at  which  dredging  ceased  in  1879.  Abont  26  miles  were  passed 
ov6r  during  the  year  by  the  dredge,  or,  since  the  commencement  of  work 
in  1879,  56  miles.  In  addition,  during  the  fiscal  year  snags  and  trees 
have  been  removed  from  the  channel.  The  result  of  the  work  to  date  is, 
a  fair  high- water  channel  from  Abercrombie  to  Fargo,  a  distance  of  76 
miles,  and  a  perfected  low-water  channel,  affording  3  leet  depth,  as  the 
ruling,  from  Fargo  to  a  i>oint  56  miles  below.  The  shipment  of  g^ain  by 
river  was,  last  season,  20  bushels  to  1  bushel  before  any  dredging  was 
done. 

The  present  project  for  the  improvement  of  the  river  between  Breck- 
inridge and  the  boundary  line  is  based  upon  the  report  of  the  survey  of 
1877^  and  is  placed  at  $145,310.18,  the  cost  of  lock  and  dam  at  Goose 
Eapids,  pre\iously  included  in  the  estimate  for  the  general  improvement 
of  this  river,  being  excluded. 

Amount  expended  since  adoption  of  present  project,  $48,700.18,  which 
also  represents  the  amount  expended  up  to  June  30, 1881. 

The  act  of  March  3,  1881,  appropriated  the  sum  of  $18,000  for  contin- 
uing the  improvement.  With  this  sum  and  the  balance  of  funds  from 
former  appropriations  it  is  proposed  to  carry  on  the  work  during  the 
coming  fiscal  year  upon  the  plan  already  begun;  an  additional  dredging- 
machine  is  in  process  of  construction,  and  two  tenders  or  steam-scows 
are  contemplated  in  order  to  carry  forward  the  work  more  rapidly  to  the 
boundary  line. 

The  sum  of  $26,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  continuing  the  dredging  between  Fargo  and 
the  boundary  line,  and  in  some  work  above  Moorhead,  should  such  be 
imperatively  needed. 

July  1, 1880,  amount  available $46,146  42 

Amount  appropriated  by  act  approved  March  3,  1881 18, 000  00 

" |64, 146  42 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 9,047  62 

July  1,  1881,  outstanding  Habihties 708  98 

9,846  60 

July  1,  1881,  amount  available :...    54.299  82 

Amount  (estimated)  required  for  completion  of  existing  project 42, 310  18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     25, 000  00 

(See  Appendix  W  7.) 

8.  Lock  a/nd  dam  at  Goose  Rapids^  on  the  Red  River  of  the  Norths  Min- 
nesota and  Dalcota. — The  necessity  for  a  lock  and  dam  at  Goose  Rapids 
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has  been  felt  and  acknowledged  for  a  namber  of  years.  The  rapids  aoca« 
molate,  over  a  stretch  of  a  few  miles  of  river,  a  fall  of  12  to  14  feet,  and 
stand  as  a  dividing  ¥rall  between  the  upper  and  lower  halves  of  this  im- 
portant grain-carrying  stream.  The  Northern  Pacific,  Saint  Paul,  Min- 
neapolis and  Manitoba,  and  other  railroads  constituting  the  network  of 
the  Minnesota  and  Dakota  systems,  are  more  or  less  intimately  connected 
with  the  Bed  Kiver  and  shipment  of  wheat  from  the  same. 

The  various  reports  upon  the  Red  River  of  the  North- since  1874  have 
contained  estimates  of  the  cost  of  the  lock  and  dam  proposed,  the  esti- 
mates varying  more  or  less,  according  to  the  particular  views  held  at  the 
time  as  to  size  and  lift  of  lock  and  the  variations  in  prices  of  materials. 
The  cost  at  present  is  estimated  at  $200,000. 

The  object  of  the  lock  and  dam  is  to  overcome,  more  satisfactorily 
than  by  any  other  means,  the  current  and  shoals  of  the  rapids,  so  as  to 
connect  the  improvements  already  made  and  to  be  made  upon  the  chan- 
nels above  and  below  the  rapids.  Congress  has  recognized  this  project 
by  the  appropriation  of  $20,000,  by  act  of  March  3, 1881.  This  appropri- 
ation is  too  small  in  proportion  to  the  entire  cost  to  warrant  its  expendi- 
ture at  the  present  time,  in  view  of  the  high  price  of  material  and  labor 
in  the  Northwest.  It  will  be  held  to  add  to  future  appropriation,  unless 
a  fall  in  the  price  of  material  should  warrant  its  expenditure. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  carrying  on  this  much-needed  improvement. 

Amount  appropriated  by  act  approved  March  3, 1681 $20, 000  00 

July  1,  1881,  amount  available 20,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 180, 000  00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 

(See  Appendix  W  8.) 

9.  Reservoirs  upon  the  heddwaters  of  the  Mississippi  River  and  its  trib- 
utariesj  including  experimental  dam  at  Lake  Winnibigoshish. — The  report 
for  fiscal  year  ending  June  30, 1880,  in  noting  the  appropriation  of  June 
14,  1880— 

For  the  reservoirs  at  the  headwaters  of  the  Mississippi  River,  to  be  used  in  the  con- 
struction of  a  dam  at  Lake  Winnibigoshish,  seventy -five  thousand  dollars:  Providedy 
Tliat  all  usuries  occasioned  to  individuals  by  overflow  of  their  lands  shall  be  ascer- 
tained and  determined  by  agreement  or  in  accordance  with  the  laws  of  Minnesota, 
and  shall  not  exceed  in.  the  aggregate  five  thousand  dollars — 

stated  that  it  was  proposed  with  the  funds  appropriated  to  construct  a 
dam  of  timber  and  earth  so  as  to  raise  the  lake  to  a  level  of  about  16 
feet  above  low- water. 

Plans  were  matured  during  the  months  of  July  and  August  following, 
but,  owing  to  the  opinion  rendered  by  the  Attorney-General  under  date 
of  August  13, 1880,  that  the  above  act  of  Congress  did  not  authorize  the 
Indians  of  the  Leech  Lake  Agency  to  dispose  of  material  or  the  United 
States  to  acquire  occupancy,  no  work  of  construction  could  be  under- 
taken. 

The  report  of  Captain  Allen,  January  16, 1881,  in  continuation  of 
former  rei>orts,  placed  the  cost  of  the  proposed  system  of  reservoirs 
(exdusive  of  cost  of  damage  to  land  and  other  property)  at  $1,800,08350. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  as  well  as 
winter  and  spring  precipitation,  in  sufficient  quantity  to  be  released  in 
a  systematic  and  methodical  manner  to  benefit  navigation  upon  the 
reaches  of  the  several  streams  below  the  dams,  and  ultimately  of  the 
main  Mississippi,  when  taken  in  connection  with  other  works  of  improve- 
ment upon  the  latter,  for  a  considerable  distance  below  Saint  Paul. 
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Alleviation  of  eflfects  of  floods  in  localities  near  the  proposed  reservoirs 
is  expected  to  obtain  to  some  extent,  bat  control  of  extended  floods  or 
freshets  covering  long  reaches  of  river  is  not  anticipated. 

In  order  that  benefit  to  navigation  may  obtain  upon  the  Mississippi 
above  the  month  of  the  Saint  Croix,  the  Saint  Croix,  the  Chippewa, 
and  the  navigable  reaches  of  the  Wisconsin,  the  system  of  dams  pro- 
posed for  such  should  be  carried  out,  and  no  benefit  of  any  consequence 
to  the  Mississippi  below  Lake  Pepin  can  be  predicted  unless  the  entire 
system  is  complete. 

The  plans  and  estimates  presented  in  the  various  reports  upon  sur- 
veys and  examinations  for  reservoirs  to  date  have  not  by  any  means 
exhausted  the  subject.  The  reservoirs,  to  be  of  maximum  public  benefit, 
must  be  operated  in  the  interest  of  navigation,  and  not  be  diverted  from 
that  purpose. 

The  act  of  March  3, 1881,  appropriated  $150,000  in  addition  to  the  sum 
appropriated  in  1880,  the  total  by  the  two  acts  amounting  to  $225,000, 
the  act  of  March  3, 1881,  reading — 

For  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its  tributaries,  one 
hundred  and  fifty  thousand  dollars ;  and  this  sum,  together  with  the  sum  of  seventy- 
live  thousand  dollars  heretofore  appropriated  for  the  construction  of  a  dam  at  Lake 
Winnihigoshish,  shall  be  expended  at  such  places  on  said  headwaters  of  the  Missis- 
sippi River  and  its  tributaries  as  the  Secretary  of  War  shall  determine:  And  it  i$pr(h- 
videdj  That  compensation  for  any  private  property  taken  or  appropriated  for  any  of 
said  improvements,  and  all  damages  to  private  property  caused  by  the  construction 
of  any  of  said  dams,  by  flowage  or  otherwise,  shall  be  ascertained  and  determined  un- 
der and  in  accordance  with  the  laws  of  the  State  in  which  such  private  property  is 
situated. 

With  this  sum  it  is  proposed  to  begin  the  construction  of  dams  at  the 
outlets  of  Lake  Winnibigoshish  and  Leech  Lake,  sources  of  the  Missis- 
sippi River,  as  soon  as  the  questions  of  damages  from  overflow,  occu- 
pation, &c.,  can  be  settled. 

If  this  work  is  to  continue,  the  sum  of  $750,000  can  be  profitably  ex- 
I)ended  during  the  fiscal  year  ending  June  30, 1883,  provided  legal  dif- 
ficulties be  removed. 

July  1, 1880,  amount  available $75,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

1225,000  00 

July  1, 1881,  amount  expended  dnringfiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,700  48 

July  1,  1881,  outstanding  liabilities 414  61 

2, 115  09 

July  1,  1H81,  amount  available •. 222,884  91 

Amount  (e8timated)*reauired  for  completion  of  existing  project 1, 584, 083  50 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  .^une  30, 1883 .      750, 000  00 

(See  Appendix  W  9.) 

10.  Surveys  for  reservoirs  at  the  sources  of  the  Mississi]^i  and  its  tribu- 
taries.— The  officer  in  charge  reports  that,  in  order  to  meet  questions 
that  he  thinks  will  certainly  arise,  it  seems  advisable  to  continue  the 
observations  by  stationing  a  gauging  party  at  the  outlet  of  a  defined 
basin  at  each  of  the  Upper  Mississippi,  Saint  Croix,  Chippewa,  and  Wis- 
consin Eiver  headwaters,  and  to  establish  meteorological  stations  at 
each,  the  time  to  cover  not  less  than  a  year ;  obser\'ations  to  be  made 
daily,  and,  if  possible,  hourly;  also  to  make  borings  at  all  projected  dam- 
sites;  to  work  up  past  and  future  records,  maps,  drawings,  estimates, 
&c.  Qe  estimates  that  for  one  season's  operations,  as  thus  delineated^ 
$49,000  would  be  required. 
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July  1,1880,  amount  available $15,000  00 

AmoQDt  allotted  from  act  approved  March  3.  1881 1, 250  00 

116,250  00 

Joljr  1. 1881,  amoant  expended  dnring  fiscal  year^  exclusive  of 

ontstanding  liabilities  July  1,1880 11,43&  78 

July  1,1881,  oatstanding  liabilities 457  56 

11,896  34 

July  1,1881, amount  available 4,353  66 

(See  Appendix  W  10.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Captain  Allen  was  charged  with  and  has  completed  the  following: 

1.  Snake  River,  in  Minnesota.    (See  Appendix  W  11.) 

2.  Upper  Red  River  of  the  North^etween  Fargo^  Dakotaj  and  Breckin- 
ridg€j  Minnesota.    (See  Appendix  W  12.) 

3.  Minnesota  River  j  near  the  village  of  Belle  Plain^  tcith  a  view  to  prevent 
the  breaking  away  of  the  banks  of  the  narrow  neck  of  land  opposite  said 
vUlage  and  injury  to  the  navigation  of  saM  river  in  Minnesota.  (See  Ap- 
pendix W  16.) 

L  Mississippi  River  at  Sauk  Rapids^  near  the  city  of  Saint  Cloudy  Min- 
nesota.    (See  Appendix  W  14.) 

The  rei>ort  upon  the  last  named  was  printed  in  Senate  Ex.  Doc.  No. 
51,  Forty-sixth  Congress,  third  session,  and  the  reports  upon  the  others 
in  House  Ex.  Doc.  No.  22,  Forty-sixth  Congress,  third  session. 

5.  •  •  ♦  Completion  of  the  survey  of  the  reservoir  system  on  the  head- 
waters of  the  Mississippi  River,  including  Rock  River,  in  Wisconsin  and 
lUinois. 

The  reports  upon  these  surveys  were  printed  in  Senate  Ex.  Doc.  No. 
48,  Forty-sixth  Congress,  third  session.    (See  also  Appendix  W  10.) 

The  results  of  the  examination  of  the  sources  of  the  Rock  River  were 
reported  upon  separately,  in  order  to  meet  a  pressing  demand ;  this  re- 
port also  appears  in  House  Ex.  Doc.  No.  22,  Forty-sixth  Congress,  third 
session. 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  Captain  Allen  has  been  charged  with  the  following,  the  results 
of  which  will  be  duly  submitted  when  received: 

1.  Beaver  Bay,  Minnesota,  to  ascertain  the  cost  andpra^icdbility  of  mak- 
ing it  a  harbor  of  refuge. 

2.  Grand  Portage  Bay  and  Wans-wau-goising  Bay,  Minnesota,  to  deter- 
mine which,  if  either,  should  be  made  a  harbor  of  refuge. 

3.  The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that 
the  same  may  be  added  to  the  reservoir  system  of  the  Upper  Mississippi. 

IMPEOVE3fENT    OP    TENNESSEE    AND    CUMBERLAND    RIVERS,  AND    OF 
RIVERS  IN  EASTERN  TENNESSEE  AND  GEORGIA. 

Officer  in  charge,  Maj.  W.  R.  Eling,  Corps  of  Engineers,  having  under 
his  immediate  orders  Capt.  L.  Cooper  Overman,  Corps  of  Engineers, 
and  until  April  12, 1881,  Lieut.  W.  L.  Marshall,  Corps  of  Engineers. 

1.  Tennessee  River. — a.  Above  Chattanooga. — The  necessity  for  the 
improvement  of  this  river  was  recognized  as  early  as  1830,  when  au 
examination  was  made,  and  subsequently  some  work  was  done  in  the 
way  of  channel  excavation,  building  wing-dams,  &c.,  both  by  State  and 
national  authority. 
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When  this  river,  from  Chattanooga  to  Knoxville,  a  distance  of  189 
miles,  was  examined  in  1872,  it  was  found  that,  although  navigable  at 
high- water,  it  was  obstructed  at  some  twenty-nine  points  by  rock  reefe, 
gravel  bars,  shoals,  &c.,  and  the  present  project,  adopted  at  that  time, 
was  for  the  removal  of  these  obstructions,  so  as  to  secure  a  navigable 
channel  at  least  3  feet  deep  at  low-water.  Twenty-one  of  them  had 
been  so  far  removed  at  the  end  of  the  fiscal  year  that  they  are  either 
no  obstructions  or  comparatively  slight  ones.  Most  of  the  work  done 
heretofore  has  been  confined  to  improvements  below  Loudon,  but  dur- 
ing the  i)a8t  year  the  improvement  of  the  ti-oublesome  obstructions  at 
Chota  and  Covlter^s  Shoals  have  been  completed  and  work  at  Little  River 
Shoals  begun,  all  between  Loudon  and  Knoxville,  while  some  work  has 
been  done  in  rebuilding  and  strengthening  a  dam  at  Half  Moon  Island^ 
below  Kingston. 

In  order  to  fully  utilize  the  work  already  done,  the  other  troublesome 
shoals  between  Knox\ille  and  Loudon  should  be  removed  and  some  of 
the  shoals  already  partially  completed  below  Loudon  should  be  finished. 

To  this  end  the  balance  of  the  present  appropriation,  and  that  herein 
estimated  for  ($16,500),  and  even  a  largersum,can  be  profitably  expended, 
the  nature  of  the  work  being,  as  heretofore,  permanent,  if  thoroughly 
completed  as  that  now  being  done.  Amount  expended  to  June  30, 1881, 
is  $202,772.90. 

6.  Below  Chattanooga. — ^This  part  of  the  river  has  also  been  navigated 
for  more  than  half  a  century,  from  Chattanooga  to  the  Ohio  River,  a 
distance  of  443  miles,  with  the  exception  of  the  great  obstruction  at 
Muscle  Shoals,  which  forms  a  barrier  to  all  navigation  excepting  a  very 
dangerous  passage  down  stream. 

The  principal  improvement  required  on  this  part  of  the  river  consists 
in  the  building  of  a  canal  with  locks  and  dams  around  the  Muscle 
Shoals,  and  the  present  project,  which  was  adopted  in  1872  and  modi- 
fied in  1877,  consists  in  building  such  a  canal,  and  the  improvement  of 
all  other  obstructions  between  Chattanooga  and  Paducah  by  channel 
excavation,  wing-dams,  &c. 

The  work  has  made  good  progress  throughout  the  year,  and  on  the 
first  of  July  last  was  in  the  following  condition : 

On  the  Elk  River  Shoals  Division^  the  h^avy  channel  excavation  re- 
quired near  the  upper  end  of  these  shoals  was  two-thirds  completed, 
and  three-eighths  of  the  stone  retaining-dams.  The  channel  will  be 
open  by  the  middle  of  September.  Quarrying  and  cutting  stone  for  the 
two  locks  was  well  under  way,  and  one  of  the  lock-pits  was  two-thirds 
excavated.  About  17J  acres  of  land  required  for  the  short  canal  had 
been  bought  and  cleared  of  heavy  timber. 

Blue  Water  and  Shoal  Creek  Divisions  {Muscle  Shoals  Canal). — Five  of 
the  nine  locks  required  have  been  built,  and  are  ready  for  the  gates. 
The  masonry  of  the  other  four  is  so  far  advanced  that  it  can  eas5y  be 
finished  in  one  year  of  continuous  work.  The  Shoal  Creek  aqueduct 
piers,  and  those  of  the  Blue  Water  dam  and  bridge,  were  well  advanced 
at  the  close  of  the  fiscal  year  and  expected  to  be  finished  during  the 
summer.  The  canal  trunk  was  about  as  reported  last  year,  but  little 
work  having  been  done  on  it  during  the  fiscal  year,  but  it  is  more  than 
three-fourths  done,  and  can  be  finished  in  one  year,  work  on  it  now 
making  rapid  progress. 

Little  Muscle  Shoals  Division. — ^A  channel  2,300  feet  long  and  110  feet 
wide,  through  the  upper  reefs  of  this  obstruction,  was  completed,  and 
the  seven  wing  and  retaining  dams  were  so  far  completed  that  the  chan- 
nel is  now  navigable  over  the  entire  shoals. 
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During  the  past  winter  and  spring  a  steamboat  drawing  three  feet  of 
water  has  been  employed  in  towing  barges  over  this  shoal  from  below 
Florence  up  to  the  lower  end  of  the  canal.  But  little  further  work  will 
therefore  be  required  on  this  division  for  the  present. 

At  Colbert  Shoals,  Duck  River  Shoals,  and  other  points  below  Florence, 
no  work  has  been  done,  but  there  has  been  procured  from  the  pilots 
navigating  that  part  of  the  nver  a  list  of  all  the  troublesome  obstruc- 
tions on  that  part  of  the  river,  and  it  is  proposed  to  start  a  snag-boat 
at  once  with  the  necessary  outfit  of  drills  and  dynamite  for  blasting 
bowlders,  to  go  over  the  whole  lower  river,  if  possible,  during"  the  pres- 
ent low-water  season. 

It  is  also  very  desirable  that  during  the  next  season  attention  may 
be  given  to  ceitain  low- water  obstructions  in  the  river  between  Decatur 
and  Chattiiuooga,  so  that  they  may  be  out  of  the  way  when  the  Muscle 
Shoals  Canal  is  opened. 

For  the  purposes  just  specified,  and  for  continuing  the  operations  at 
Muscle  Shoals  as  indicated,  the  balance  of  the  present  appropriation 
and  that  herein  asked  for  ($700,000)  will  be  necessary. 

Attention  is  invited  to  the  report  of  the  engineer  in  charge  of  the 
work,  giving  the  circumstances  of  a  robbery  committed  on  the  line  of 
the  canal  in  March  last,  by  which  the  sum  of  $5,240  in  government 
funds  was  taken  from  the  messenger  carrying  the  same  to  the  engineer 
camps  for  the  payment  of  employes. 

Amount  expended  to  June  30, 1881,  is  $1,823,650.61. 

Above  Chattanooga, 

July  I,  1^1,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 18bl 7, 000  00 

$17,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontotanding  liabilities  July  1,  1880 9,495  46 

July  1,  1881,  outstanding  liabilities 1,777  44 

11,272  90 

July  1,  1881,  amount  available 5,727  10 

Amount  (estimated)  reouired  for  completion  of  existing  project 16, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     16, 500  00 

Below  Chattanooga, 

July  1,  1880,  amount  available ; $311,048  24 

Amount  appropriated  by  act  approved  March  3, 1881 250, 000  00 

$561,048  24 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutatanding  liabilities  July  1,  1880 258,173  85 

July  1,  1881,  outstanding  liabilities 31,025  00 

289, 198  85 

July  1,  1881,  amount  available 271,849  39 

Amount  (estimated)  required  for  completion  of  existing  project 2, 037, 500  00 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 
1883 1 700,000  00 

(See  Api)endix  X 1.) 

2.  Cumberland  Biver. — As  early  as  1830  the  legislature  of  Tennessee 
appropriated  money  for  the  improvement  of  the  Cumberland  River,  and 
the  State  of  Kentucky  took  similar  action  at  an  early  day.  Although 
but  little  was  done,  some  of  the  work  is  still  in  existence. 

0.  Bdow  Nashvilie  (a  distance  of  192  miles).— The  present  project  for 
improving  this  section  of  the  river  is  to  secure  an  increased  depth  of 
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channel  at  low- water  by  excavating  a  cbannel  through  rock,  gravel,  &c., 
and  by  narrowing  the  water-way  at  shoal  places. 

Work  has  been  done  dnring  the  year  at  Palmyra  Island,  Upper  and 
Middle  Gatlin,  Kace  Track,  and  Little  River  Shoals,  at  which  points  the 
improvements  are  reportea  from  five- eighths  to  nine- tenths  completed. 
The  balance  of  the  funds  available,  and  those  herein  estimated  for,  will 
be  needed  for  completing  these  improvements  and  others  not  yet  under- 
taken of  a  similar  nature. 

Amount  expended  to  June  30, 18S1,  $206,383. 

July  1,  1880,  amount  available $23,961  11 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$38,961  11 

July  1«  1881,  amount  exx»ended  during  fiscal  year,  exclusive  of 

outetfnding  liabilities  July  1.  1880 24,455  24 

July  1,  1881,  outstanding  liabilities 888  87 

25,344  11 

July  1,  1881,  amount  available: 13.617  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 28, 821  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June,  30, 1883.    28, 800  00 

h.  Above  yashville. — Nashville  to  Kentucky  line  (229  miles). — ^The  ob- 
structions receiving  attention  are  Cub  Creek,  HoUyman's  Island  and 
Sand  Shoals,  and  Bartlett's  Bar,  at  which  points  the  improvements  are 
reported  from  seven-eighths  to  nine-tenths  completed.  In  addition  to 
this,  the  channel  at  various  other  points  was  improved  by  tlie  removal 
of  snags,  bowlders,  and  overhanging  trees. 

The  project  for  the  improvement  contemplates  the  formation  of  a  nav- 
igable channel  through  the  various  obstructions  so  as  to  give  increased 
depth  for  navigation  at  and  above  a  2-foot  stage  of  water.  At  lower 
stages  locks  and  dams  would  be  required  to  secure  navigation  for  boats 
of  any  serviceable  capacity. 

The  balance  of  funds  on  hand,  and  those  herein  estimated  for,  will  be 
needed  to  complete  the  work  at  the  points  mentioned  and  to  extend  it 
to  other  similar  obstructions  on  this  section. 

Amount  expended  to  June  30, 1881,  $63,805.83. 

July  1,  1880,  amount  available $18,673  92 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$33,673  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,661  58 

July  1,  1881,  outstanding  liabilities 818  17 

14,479  75 

July  1,  1881,  amount  available 19,194  17 

Amount  (estimated)  required  for  completion  of  existing  project • 39, 155  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     39, 700  00 

e.  Kentucky  line  to  Smiths  Shoals  (129  miles). — In  this  section  there 
were  thirty-two  obstructions  needing  more  or  less  improvement,  and 
the  project  contemplates  forming  a  channel  through  them  so  that  steam- 
boats call  navigate  this  part  of  the  river  when  the  water  is  above  a  3-foot 
stage. 

Work  was  done  at  Harmon's  Creek,  Wolf  Creek,  and  Wild  €U>ose 
Shoals,  and  a  snag-boat  was  employed  at  various  other  points  on  the 
section. 

The  funds  on  hand  and  those  herein  estimated  for  will  be  needed  for 
continuing  operations  on  the  worst  of  these  obstructions,  the  work  to  be 
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done  consisting,  as  on  the  section  jnst  mentioned,  in  rock  and  gravel  ex- 
dvation,  bnil(Ung  stone  dams  to  contract  the  water-way,  &c. 
Amount  expended  to  June  30, 1881,  $30,370.43. 

July  1, 1880,  amount  avaUable $14,228  99 

Amount  appropriated  by  act  approved  March  3,  1881 15,000  00 

—————  (29,228  99 
July  1, 1681,  amount  expended  during  fiscal  year,  exclusive  of 

obtetanding  liabilities  July  1,  1880 9,968  16 

July  1,1881,  outstanding  liabilities 631  26 

10,699  42 

Julyl,  1881,  amount  available 18,629  57 

Amount  (estimated)  reouired  for  completion  of  existing  project 42, 609  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    43, 000  00 

d.  SmiWs  ShoiUa  (8  miles  long). — This  obstmction  consists  of  four  very 
Bhi^ow  and  rapid  shoals,  which  at  low- water  are  almost  dry,  bnt  at  high- 
water  become  a  torrent,  and  the  project  for  improvement  contemplates 
snch  deepening  and  smoothing  of  the  rocky  bed  of  the  river  as  will  ena- 
ble coal-boats  to  descend  at  4  and  5  foot  stages  of  the  river. 

A  change  has  been  made  during  the  last  year  in  the  channel  on  the 
lower  part  of  Long  Shoals  (the  most  serious  of  these  obstructions),  and 
the  result  has  proved  hi^ly  satisfactory  as  far  as  experience  has  ex- 
tended. The  channel  has  been  shifted  to  the  north  side  of  the  river,  and 
the  dams  and  rock  excavation  have  been  so  far  completed  as  to  justify 
the  exi>ectation  that  they  will  need  no  further  appropriation  at  present. 

A  survey  has  been  ordered  for  the  purpose  of  ascertaining  the  prac- 
ticability and  cost  of  improving  these  shoals  by  locks  and  dams,  and 
when  this  is  reported  on,  and  the  boatmen  have  had  an  opportunity  of 
thoroaghly  testing  the  work  already  done,  there  will  be  an  opportunity 
for  Congress  to  decide  whether  to  undertake  the  more  radical  system  of 
imiMTOvement. 

Amount  expended  to  June  30, 1881,  $92,929.06. 

July  1,  1880,  amount  available ^,315  65 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$30,315  65 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

out«tanding  liabiUties  July  1,  1880 20,823  22 

Julyl,  1881,  outstanding  liabilities 2,421  49 

23,244  71 

Julyl,  1881,  amount  available 7,070  94 

e.  Above  the  mouth  ofJellioo  (110  miles). — ^An  appropriation  of  $10,000 
was  made  for  this  part  of  the  Cumberland  at  the  last  session  of  Congress, 
but  no  work  has  been  done  up  to  the  end  of  the  fiscal  year.  Arrange- 
ments are  now  making  (August  15),  however,  to  transfer  the  organized 
force  from  Smith's  Shoals  to  that  work  as  soon  as  they  complete  the 
f<mner  work. 

The  present  project  is  to  improve  the  channel  from  Cumberland  Ford 
to  the  mouth  of  Jellico  Creek  by  removing  bowlders,  snags,  &c.,  and,  if 
found  practicable  and  the  owners  consent,  to  modify  the  numerous  mill 
dams  that  bar  all  safe  navigation.  Should  these  dams  be  removed  or 
properly  modified,  safe  rafting  may  probably  be  carried  on  for  at  least 
t^iree  months  in  the  year.  The  engineer  officer  in  charge  will  make  an 
investigation  regarding  the  mill-dams. 

No  expenditures  have'y^t  been  made.    The  appropriation  of  $15,000 
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asked  for  is  to  be  applied  to  oontinaing  the  work  as  indicated  by  the 
project 

Amount,  appropriated  by  act  approved  March  3,  1B81 $10 .  000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  (K^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.    15, 000  00 

(See  appendix  X  2.) 

8.  Hiwassee  River,  2tewnea«ee.— This  is  a  tributary  of  the  Tennessee 
Eiver.  Some  work  was  done  upon  this  stream,  between  forty  and  fifty 
years  ago,  by  the  State  of  Tennessee,  though  with  little  permanent  bene- 
fit to  navigation.  The  obstructions  are  rock  reefe,  bowlders,  gravel  bars, 
&c.  The  present,  project  is  to  reduce  the  reefs  and  bars,  remove  the 
loose  rock,  snags,  &c.,  from  the  channel,  and  to  build  wing-dams,  thus 
forming  a  channel  at  least  2  feet  deep  and  40  feet  wide  between  Sa- 
vannah Ford  and  the  mouth  of  the  river,  a  distance  of  about  33  miles. 
The  amount  expended  to  June  30, 1881,  is  $25,741.74,  which  has  resulted 
in  obtaining  a  permanently  useful  channel  for  steamboats  as  high  as 
Charleston,  except  during  extreme  low-water,  and  above  Charleston 
the  improvement  has  given  a  good  channel  to  many  grain-laden  boats 
which  have  recently  made  the  passage. 

The  appropriation  of  $2,500  asked  for  is  to  be  applied  to  completing 
the  improvement  above  Charleston  as  originally  projected. 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3,  1881    1, 500  00 

14,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outsanding  liabilitieB  July  1,  1880 2,405  48 

July  1,  1881,  outstanding  liabiUties 336  26 

2,741  74 

July  1,  1881,  amount  available 1,758  26 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .    2, 500  00 

(See  Appendix  X  3.) 

4.  French  Broad  River.  Tennessee.— The  French  Broad  River  joins 
the  Holston  River  near  Knoxville,  after  a  course  of  about  121  miles  in 
Tennessee. 

Some  attempts  were  made  by  the  State,  about  forty  years  ago,  to  im- 
prove this  stream,  but  without  any  permanent  advantage  to  navigation. 
Most  of  the  wing-dams  built  by  the  State  have  been  ruined  by  fish- 
traps,  &c. 

The  obstructions  are  principally  rock  reefs,  bowlders,  gravel  bars, 
snags,  &c.,  in  the  channel.  The  present  project  is  to  reduce  the  reefs 
and  bars,  remove  the  loose  rocks,  snags,  &c.,  and  cut  down  the  over- 
hanging trees,  repairing,  where  practicable,  the  old  dams,  and  building 
new  wing-dams  to  contract  the  water-way  so  .as  to  secure  2^  feet  of 
water  as  high  as  Lead  vale.  Above  that  point,  a  slack  water  naviga- 
tion is  the  only  feasible  one.  The  amount  expended  to  June  30, 1881,  is 
$4,660.12,  and  has  secured  the  improvement  of  seven  principal  obstruc- 
tions. The  work  at  Fain's  Island  has  permitted  the  passage  of  grain- 
laden  boats ;  a  passage  which  would  not  otherwise  have  been  attempted 
on  that  stage  of  water. 
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The  appropriation  of  $15,000  asked  for  is  to  be  applied  to  continaing 
the  improvement  as  stated. 

Jnly  1,  1880,  amount  available $10,000  00 

Amonn  t  appropriated  by  act  approved  March  3,  1881 3, 500  00 

113,500  00 

July  1,  1881,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

ontstandinf?  liabilities  July  1,  IS>^ 3,820  12 

July  1,  1881,  outstanding  liabilities 840  00 

4,660  12 

July  1,  1881,  amount  available ; -.    •     8,839  88 

Amount  (estimated)  re(|uired  for  completion  of  existing  project 136, 500  00 

Amount  that  can  be  probtably  exi>ended  in  fiscal  year  ending  June  30, 1883.       15, 000  00 

(See  Appendix  X  4.) 

5.  CJimh  River ^  Tennessee. — The  Clinch  Kiver  enteres  the  Tennessee 
Eiver  at  Kingston,  after  a  course  of  about  230  miles  in  Tennessee.  Efforts 
were  made  by  the  State  as  early  as  1830,  and  since,  to  improve  this  stream^ 
without  any  marked  success,  though  several  of  the  old  wing-dams  then 
bailt  are  standing. 

The  channel  was  obstructed  by  large  bowlders,  gravel  shoals,  rock 
ledges  extending  across  the  water-way  above  low- water,  mill-dams,  fish- 
traps,  and  leaning  trees.  The  present  project  is  to  remove  the  most 
dangerous  obstructions  down  to  extreme  low-water,  and  to  bu,ild  wing- 
dams  where  necessary  to  secure  increased  depth  of  water. 

It  is  proposed  to  obtain  at  ordinary  low-water  2  feet  from  Kingston 
to  Clinton,  and  about  1^  feet  from  Clinton  to  Hayne's. 

Daring  the  year  ten  principal  obstructions  have  been  improved  and 
the  channel  permanently  made  useful.  •  The  amount  expended  to  June 
30, 1881,  was  $3,753.  The  appropriation  of  $10,000  asked  for  is  to  be 
applied  in  continuing  this  improvement  both  above  and  below  Hayne's^ 

July  1,  1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

|13, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outatanding  liabilities  July  1,  1880 3,404  39 

July  1  1861,  outstanding  liabilities 348  61 

3,753  00 

July  1,  1881,  Amount  available 9,247  00 

Amonnt  (estimated)  required  for  completion  of  existing  project .'. . .     13, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 

(See  Appendix  X  5.) 

6.  Duck  River ^  Tennessee. — The  Duck  River  enters  the  Tennessee  about 
14  miles  above  Johnsonville. 

The  natural  channel  is  obstructed  by  short  gravel  bars  and  ridges^ 
snags,  logs,  and  overhanging  trees. 

The  present  project  consists  in  removing  these  obstructions  and  build- 
ing wing-dams,  so  as  to  secure  from  2^  feet  to  3}  feet  of  water  during 
the  boating  season  of  from  four  to  six  months. 

The  amonnt  expended  to  June  30,  1881,  is  (2,799.18  and  has  resulted 
in  improving  the  channel  between  Five  Island  Shoals  and  Wilke's  Shoals^ 
a  distance  of  10  miles.  The  work  was  making  good  progress  at  the  end 
of  the  fiscal  year.  The  appropriation  of  $10,000  asked  for  is  to  be  applied 
to  clearing  and  narrowing  the  channel  between  CentreviUe  and  the 
month  of  Uie  river. 
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July  1,  1880,  amount  available $7,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881 3, 000  00 

flO,  000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,598  03 

July  1,  1881,  outstanding  Uabilities 201  15 

2,799  18 

July  1,  188],  amount  available *. 7,200  82 

Amount  (estimated)  required  for  completion  of  existing  project 25,  OCO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 .     10, 000  00 

(See  Appendix  X  6.) 

7.  Ohey^s  River ^  Tennessee. —Thi^  river  enters  the  Cumberland  River  at 
Celina,  Tenn.,  about  3  miles  south  of  the  Kentucky  State  line. 

The  channel  is  obstructed  by  gravel  bars,  loose  rock,  reefs,  snags, 
overhanging  trees,  &c. 

The  present  project  is  to  take  out  these  obstructions  and  to  build  rip- 
rap dams  to  help  navigation  at  high-water  during  four  or  five  months 
in  the  year  for  boats  drawing  less  than  3  feet  of  water. 

The  amount  expended  to  June  30, 1881,  is  $3,124.78,  which  has  secured 
a  partial  clearing  of  the  channel  fix)m  Barnes's  Landing,  head  of  naviga- 
tion, to  its  inouth.  Good  progress  was  making  at  the  close  of  the  year. 
The  appropriation  of  $5,400  asked  for  is  to  be  applied  to  continuing  the 
improvement,  a^  indicated  in  the  project. 

The  engineer  officer  in  charge  suggests  the  correction  of  the  spelling 
in  the  name  of  this  stream.  It  evidently  should  be  Obey%  not  ObecPSj 
and  the  Senate  passed  an  amendment  making  the  correction,  but  it  was 
not  changed  in.  the  bill  as  passed. 

July  1,  1880,  amount  available ' |4,000  00 

Amount  appropriated  by  act  approved  Marcb  3, 1881 2, 500  00 

16,500  OO 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabiUties truly  1,  1880 1,280  05 

July  1,  1881,  outstanding  liabilities 1,844  73 

3, 124  78 

July  1,1881,  amount  available 3,375  22 

Amount  (estimated)  required  for  completion  of  existing  project 5, 369  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiyie  30, 1883.    5, 400  00 

(See  Appendix  X  7.) 

8.  Ganey  Fork  Rivera  Tennessee. — This  river  enters  the  Cumberland 
River  near  Carthage,  Tenn. 

The  natural  channel  is  much  obstructed  by  gravel  shoals,  rock  ledges, 
snags,  and  overhanging  trees.  The  State  of  Tennessee^  forty  or  fifty 
years  ago,  did  some  work  upon  this  stream  without  secunng  permanent 
advantages  to  navigation. 

The  present  project  provides  for  removing  these  obstructions  and 
building  wing-dams  to  assist  navigation  at  moderately  high-water  for 
boats  drawing  less  than  3  feet  of  water,  the  season  of  navigation  being 
usually  from  February  to  June.  The  amount  expended  to  June  30, 1881, 
is  $4,867.75.  The  boating  interests  appear  satisfied  with  what  improve- 
ment has  been  attained;  but  sufficient  work  has  not  yet  been  done  to 
justify  a  definite  statement  of  results.  Good  progress  was  making  at 
the  close  of  the  year. 

The  appropriation  of  $12,000  asked  for  is  to  be  applied  in  continuing 
the  improvement  as  indicated  by  the  project. 
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July  1, 1680,  amount  ayailable |6,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

110,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I,  1880 3,867  51 

Joly  1,  1881,  outstanding  liabilities 1,000  24 

4,867  75 

July  1,  1881,  amount  available 5,132  25 

Am junt  (estimated)  required  for  completion  of  existing  project 20, 228  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     12, 000  00 

(See  Appendix  X  8.) 

9.  Coo8a  River  J  Georgiu  and  Alabama. — The  Coosa  River  is  the  main 
tributary  of  the  Alabama  River  and  is  formed  by  the  confluence  of  the 
Oostenaula  and  Etowah. 

The  State  of  Alabama,  in  1823,  passed  an  act  to  improve  its  naviga- 
tion. The  obstructions  between  Rome  and  Greensport  are  gravel  bars, 
rock  reefs,  bowlders,  &c.,  the  gravel  bars  being  most  troublesome  to 
improve,  as  they  form  again  at  intervals. 

Below  €Hreen^M>rt. — R<Kjky  ledges  cross  the  river  causing  it  to  spread 
and  giving  it  a  fall  of  24  feet  in  5  miles.  The^present  project,  above 
Greensport,  is  to  remove  the  obstructions  and  to  excavate  a  channel  at 
least  3  feet  deep  at  extreme  low-water,  by  blasting  the  rock  in  bed  and 
building  wing-dams  to  cause  the  current  to  scour  out  the  softer  mate- 
rials. 

Below  Greensport  the  plan  is  to  construct  a  canal  around  Whisten- 
ant^s  Shoals  and  Ten  Islands  Shoals,  consisting  of  three  locks  and  dams, 
using  the  Wood's  Island  chute  as  the  canal  trunk,  the  canal  thus  formea 
being  nearly  2  miles  long,  from  100  to  -250  feet  wide,  with  flx)m  5  to  10 
feet  depth  of  water. 

The  amount  expended  to  June  30, 1881,  is  $206,098.41,  and  has  re- 
sulted in  the  removal,  wholly  or  in  part^  of  the  worst  obstructions  above 
Greensport,  and  securing  a  fair  navifiraole  channel  throughout  the  year, 
between  Rome  and  Greensport.  At  the  Ten  Islands  Shoals  Canal 
lock  No.  1  is  finished,  ready  for  the  gates,  and  its  longitudinal  dam  is 
nearly  built ;  the  pit  of  lock  No.  2  is  excavated  and  nine-tenths  of  its 
stone  quarried  and  cut ;  the  quarrying  and  cutting  of  the  stone  for  lock 
No.  3  is  well  under  way. 

The  appropriation  of  $175,000  asked  for,  is  to  be  applied  to  continu- 
ing the  work  upon  the  Ten  Islands  Shoals  Canal,  and  such  work  as  may 
be  found  necessary  above  Greensport.  It  is  expected  that  the  comple- 
tion of  this  work  and  the  building  of  a  dam  at  Broken  Arrow  Shoals, 
and  certain  minor  improvements  at  shoals  between  the  canal  and  that 
point,  will  extend  navigation  down  to  the  upper  edge  of  the  coal  fields<»f 
Saint  Glair  County. 

July  1,  1880,  amount  available |97,850  10  t 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

1157, 850  10 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oatotanding liabilities  July  1,  18H0. 72,092  81 

Julyl,  1881,  outstanding  liabilities 6,855  70 

78,948  51 

July  1,  1881,  amount  available 78,901  59 

mount  (estimated)  reouim 
mount  that  can  beprontabl; 

(See  Appendix  X  9.) 
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Amount  (estimated)  reouired  for  completion  of  existing  project 267, 347  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     175, 000  00 
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10.  Oostenaula  and  Coosatcatfee  RiverSy  Oeorgia. — These  streams  are  in 
Northwestern  Georgia.  The  State  of  Georgia,  about  fifty  years  ago,  ap- 
propriated moneys  to  improve  their  navigation,  having  in  view  water 
commnnication  between  the  Tennessee  and  the  Coosa  rivers. 

The  obstructions  are  snags,  bowlders,  gravel  bars,  &c.  The  present 
project  is  to  remove  these  obstructions,  to  build  wing-dams,  and  to  exca- 
vate the  rock  bed  so  as  to  secure  3  feet  depth  of  water  on  the  Oostenaula 
and  2  feet  on  the  Coosawattee  during  nine  months  of  the  year.  The 
amount  expended  to  June  30, 1881,  is  $24,120.49  and  has  secured  a  good 
channel  in  the  Coosawattee,  amply  sufficient  for  all  its  commerce,  and  a 
much  improved  channel  in  the  Oostenaula,  securing  20  inches  depth  at 
low-water  on  Gideon's  Shoals  and  Clark's  Shoals. 

The  appropriation  of  $3,200  asked  for  is  to  be  applied  in  continuing 
the  channel  improvement  of  the  Oostenaula  as  originally  projected. 

Jaly  1,  1880,  amonnt  available •. $2,777  28 

Ainoant  appropriated  by  act  approved  March  3,  1881 1, 000  00 

13,777  28 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  188Q 2,794  52 

July  1,  1881,  outstanding  liabilities 103  25 

2,8^  77 

July  1,  1881,  amount  available 879  51 

Amonnt  (estimated)  required  for  completion  of  existing  project 3, 208  00 

Amount  that  cap  be  profitably  expended  in  fiscal  year  ending  June  30, 18o3.     3, 200  00 

(See  Appendix  X  10.) 

11.  Etowah  River,  Oeorgia. — This  river  is  tributary  to  the  Coosa.  In 
the  last  63  miles  of  its  course,  it  has  a  fall  of  nearly  3.7  feet  per  mile^ 
and  not  sufficient  water  for  navigation  without  locks  and  dams.  It 
is  also  obstructed  by  fish  traps,  mill-dams,  &c.  An  appropriation  of 
.$10,000  was  made  by  act  of  1876,  and  the  stream  was  resurveyed  in  1879, 
and  a  project  and  estimates  submitted  for  its  improvement  by  locks  and 
dams,  to  give  a  navigable  channel  4  feet  deep,  from  Rome,  Ga.,  to  mouth 
of  Little  River. 

Ko  work  has  been  done,  excepting  that  relating  to  the  necessary 
survey  of  1879.  The  amount  expended  to  June  30, 1881,  is  $1,237.80. 
No  appropriation  is  aske<l  for,  but  the  engineer  officer  in  charge  recom- 
mends that  Congress  authorize  that  the  balance  unexpended  ($8,762.20) 
be  applied  to  the  improvement  of  the  Coosa  River,  near  Rome,  Ga.^ 
where  the  Etowah  merges  into  the  Coosa. 

July  1, 1880,  amount  available $8,762  20 

July  1, 1881,  amount  available 8,762  20 

•  (See  Appendix  X  11.) 

12.  Ocmulgee  River,  Georgia. — This  river  is  in  Central  Georgia,  and 
*  joining  with  the  Oconee  forms  the  Altamaha. 

The  obstructions  are  snags,  sunken  rafts,  sand  and  gravel  bars,  and 
occasional  rock  reefs.  The  natural  channel  is  winding  and  shifting^ 
and  the  caving  in  of  the  banks  adds  to  the  number  of  obstructions  con- 
tinually. The  present  project  is  to  remove  these  obstructions  and 
straighten  the  channel  at  certain  points.  The  amount  expended  to 
June  30, 1881.  is  $43,442.11,  and  has  resulted  in  securing  a  tolerably- 
clear  and  usenil  channel,  having  about  3J  feet  of  water,  between  Hawk- 
insville  and  the  mouth  of  the  river.  Work  at  Hubbard's  Shoals  and 
Winslow  Point  was  in  active  progress  at  the  close  of  the  year.  Although 
much  of  the  work  done  is  of  a  permanent  nature,  it  is  probable  that  a 
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small  force  will  be  required  from  time  to  time  to  remove  obstructions 
that  develop  in  future. 

The  appropriation  of  $7,300  asked  for  is  the  balance  of  the  original 
estimate  of  cost,  and  is  to  be  applied  in  continuing  work  a«  projected, 
having  in  special  view  the  improvements  at  Hubbard's  Shoals  and  Wins- 
low  Point. 

July  1,1880,  amount  available  $7,583  86 

Amoant  appropriated  bv  act  approved  March  3,  1881 5, 000  00 

$12,583  86 

Jaly  1,  1881,  amonnt  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880 '. 6,416  75 

Jalv  1,  IH^l,  outstanding  liabilities 609  22 

7.025  97 

July  1,  1881.  amount  available 5, 557  89 

Amount  (estimJited)  required  for  completion  of  existinjjj  projoct 7, 240  00 

Amonut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.       7, 300  00 

(See  Ai)pendix  X  12.) 

13.  Oconee  River ^  Georgia, — The  Oconee  and  Ocmulgee  from  the  Alta- 
maha  River. 

The  natural  channel  is  obstructed  by  snags,  sand  bars  formed  by 
suDken  logs,  a  few  reefs,  &c. 

The  State  of  Georgia  appropriated,  fifty  or  sixty  years  ago,  for  improv- 
ing the  navigation  of  this  river,  but  without  any  known  permanent  advan- 
tages. The  present  project  is  to  clear  the  channel  and  reduce  the  rock 
reefs  at  Carr's  Shoals,  so  as  to  furnish  an  outlet  for  the  commerce  of 
Dublin  and  its  vicinity.  A  snag-boat  will  be  necessary  for  use  a  part 
of  each  year  to  remove  the  accumulated  logs,  drift,  &c.  The  amount 
expended  to  June  30, 1881,  is  $12,648.22,  which  has  secured  an  improved 
channel  and  an  increased  depth  of  about  18  inches  above  Dublin.  The 
appropriation  of  $10,000  asked  for  is  to  be  applied  to  clearing  the  chan- 
Del  and  the  removal  of  rock  reefs,  especially  at  Carr's  Shoals,  above 
Dublin,  and  extending  the  improvement  below  Dublin  to  the  mouth  of 
the  river  as  originally  project^. 

Jnly  1,  1860,  amount  available $1,879  19 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$4,379  19 

July  1,  1881,  aiDoant  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  188Q 1,502  41 

Jnly  1,  18c5l,  outstanding  liabilities  *. 2500 

1,527  41 

Jalyl,  1881,  amount  available 2,851  78 

►ject 34,500  00 

f  June  30, 1883.     10,000  00 

(See  Appendix  X  13.) 

14.  Red  River  J  Tennessee. — This  stream  is  the  largest  tributaiy  to  the 
Cumberland  below  Nashville,  and  enters  that  river  at  Clarksville,  and 
is  navigable  for  about  four  months  in  the  year  for  vessels  drawing  15 
inches  of  water.  The  channel  is  greatly  obstructed  by  snags^  loose  rock, 
overhanging  trees,  and  gravel  shoals.  The  project  adopted  is  to  remove 
these  obstructions  between  Port  Koyal  and  the  mouth  of  the  river. 

No  work  haB  yet  been  done  upon  this  stream,  but  a  working  party 
^1  be  sent  there  during  the  present  low- water  season.    The  work  can  be 
made  permanently  useful  with  a  small  annual  outlay  for  removing  the 
snags  and  logs  that  gather  yearly. 
17  E 


Amount  (estimated)  required  for  completion  of  existing  project  ...-.-  ^ .. .     34, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jum 


Digitized  by 


Google 


258    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S,  ARMY. 

The  first  appropriation  was  made  by  act  of  1881.  There  have  been 
no  expenditures.  The  total  estimated  cost  of  the  improvement  can  be 
profitably  exi)ended  at  once. 

Amonnt  appropriated  by  act  approved  March  3,  18dl $5,000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 103  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5. 100  00 

(See  Appendix  X  14,) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPEOVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 1880, 
Major  King  was  charged  with  and  completed  the  following,  the  results 
of  which  were  transmitted  to  Congress : 

1.  Clinch  Bivevy  in  the  counties  of  Hancock^  EawhinSj  and  Claiborne^ 
Tennessee^  and  Scott  and  Russell  counties.  Virginia.    (See  Appendix  X  5.) 

2.  HoUton  BiveVy  in  the  counties  of  Sullivan^  Hawkins^  Cfrainger^  and 
Hamblen^  Tennessee^  and  Washington  and  Scott  counties^  Virginia.  (See 
Appendix  X  15.) 

The  above  are  printed  in  House  Ex.  Doc.  No.  77,  Forty-sixth  Congress, 
third  session. 

3.  Powell  Riffer^  in  the  counties  of  Hancock  and  Claibornej  Tennessee^ 
and  Lee  County^  Virginia.  Printed  in  Senate  Ex.  Doc.  No.  52,  Forty- 
sixth  Congress,  third  session.    (See  also  Appendix  X  16.) 

4.  The  J^eadwaters  of  the  Savannah  Bifjer  in  connection  with  the  head- 
weUers  of  the  Eiwassee  and  Tennessee  rivers^  to  ascertain  if  the  waters  of 
the  Hiwassee  and  Tennessee  can  he  united  with  the  waters  of  the  Savannah 
Bi^er  by  means  of  a  canal    (See  Api>endix  X  17.) 

gS5.  Bed  Biver  from  Port  Royaly  Montgomery^  County^  Tennessee  to  its 
mouth.    (See  Appendix  X  18.) 

The  above  numbers,  4  and  6,  are  printed  in  House  Ex.  Doc.  No.  57, 
Forty-sixth  Congress,  third  session. 

6.  South  Fork  of  Cumberland  Biver^  Kentucky. — Printed  in  House  Ex. 
Doc.  No.  91,  Forty -sixth  Congress,  third  session.  (See  also  Api)endix  X 
19.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  is  charged  with  and  is  now  engaged  upon  the  follow- 
ing, the  results  of  which  will  be  duly  submitted  when  received : 

1.  Bear  Creek^  running  from  Northeast  Mississippi  into  the  Tennessee 
Biver.  % 

2.  Little  Tennessee  Biver  from  its  mouth  on  the  HoUton^  or  Big  Tennessee 
Biver ^  to  the  mouth  of  Tellico  Biver. 

3.  Cumberland  Biver^  at  Smithes  Slioals,  in  the  State  of  Kentucky^  to 
ascertain  the  practicahihty  and  the  cost  of  a  canaly  with  locks  and  dams, 
from  the  head  to  the  foot  of  said  shoals. 

IMPEOVEMENT  OF  THE  NAVIGATION  AT  THE  FALLS  OF  THE  OHIO — 
OPEBATINa  AND  MAINTAINING  THE  LOUISVILLE  AND  PORTLAND 
CANAL. 

Officer  in  charge,  Maj.  G.  Weitzel,  Corps  of  Engineers. 

1.  Improvement  of  the  Falls  of  the  Ohio  Biver. — ^Previous  to  February 
26, 1872,  when  the  improvement  first  became  of  any  practical  benefit  to 
commerce*  the  natural  channel-way  at  this  point  was  by  means  of  the 
three  chuces  over  the  falls.  The  main  chute  (Indiana  chute)  was  navi- 
gable for  descending  boats  from  three  to  five  months,  and  for  ascending 
boats  about  one  or  one  and  one-half  months  in  the  year. 
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A  canal  bmlt  by  private  parties  around  the  falls  on  the  Kentucky  side, 
called  the  Louisville  and  Portland  Canal,  permitted  the  passage  of  ves- 
sels not  exceeding  185  feet  in  length  and  50  feet  in  breadth,  and  was, 
therefore,  only  available  for  the  smaller  class  of  vessels  which  were  then 
navigating  the  rivers  of  the  Mississippi  basin.  • 

The  project  for  this  improvement  was  adopted  in  1868.  and  its  object 
was  to  deepen,  widen,  and  enlarge  the  Louisville  and  Portland  Can^, 
to  complete  the  new  locks  and  branch  leading  to  them  (which  work  had 
been  begun  in  1860  by  the  Louisville  and  Portland  Canal  Company,  and 
stopped  for  want  of  funds  in  1866).  Sinoe  then  the  prefect  has  been  ex,- 
tended  by  the  action  of  Congress,  so  as  to  include  the  improvement  of 
the  Indiana  chute. 

The  amount  expended  to  June  30, 1880^  is  $1,448,838.50. 

On  this  date  and  ev^  since  February  26^  1872,  this  improvement  has 
permitted  the  passage  of  boats  not  exceeding  335  feet  in  length  and  80 
feel  in  width. 

Daring  the  year  ending  June  30, 1881,  $2,600.97  has  been  expended. 
The  only  advantages  that  have  resulted  m>m  this  have  been  to  bring  the 
work  nearer  to  the  point  of  its  final  completion. 

If  the  stage  of  the  river  permits,  the  whole  amount  allotted  by  the 
acts  of  June  14, 1880,  and  March  3,  1881  ($60,000),  can  be  profitably 
expended  during  the  year  ending  June  30, 1882,  in  improving  the  Indiana 
chate,  and  the  advantages  of  tMs  improvement  will  consist  in  improv- 
ing the  natural  main  navigable  channel  over  the  falls,  and  thus  relieve 
the  artificial  channel,  or  Louisville  and  Portland  Canal,  in  periods  when 
conmieroe  is  crowded  at  this  i>oint. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  Indiana  chute  is  $70,000. 

During  last  year  4,196  vessels,  with  a  registered  undertonnage  of 
1,124,838  tons,  passed  by  this  point  by  the  canal ;  and  1,723,  with  a  ton- 
i^Age  of  517,361  tons,  passed  by  the  natural  channel.  Total  number  of 
ve^els,  5,919.  Total  registered  undertonnage,  1,642,199  tons.  In  addi- 
tion to  a  very  large  amount  of  general  merchandise,  these  vessels  car- 
ried the  following  amount  of  the  three  chief  staples :  29,086,100  bushels 
of  eoal,  73,^)0  barrels  of  salt,  and  53,660  tons  of  iron-ore. 

July  1, 1880,  arnoant  available |24,361  70 

Amoant  appropriated  by  act  approved  March  3, 1881 50, 000  00 

174,361  70 

Jaly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabmties  July  1,  1880 2,600  97 

Jttlyl,  1881,  amoant  available 71,760  73 

Amount  (estimated)  required  for  completion  of  existing  project 70, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     70, 000  00 

(See  Appendix  Y  1.) 

2.  Operating  and  maintmning  the  Louisville  and  Portla^id  Canal, — The 
government  assumed  charge  of  this  canal  on  June  11, 1874.  During  the 
past  year  it  has  been  open  two  hundred  and  eighty  days,  and  closed 
forty-one  days  by  high- water,  twenty-five  by  ice,  and  nineteen  for  re- 
pairs; 4,196  boats,  with  a  registered  undertonnage  of  1,124,838  tons, 
passed  through  the  canal. 

The  available  balance  on  hand  July  1, 1881,  was  $7,615.18. 

The  act  of  March  3, 1881,  provides  that  thereafter  the  Secretary  of  War 
18  authorized  to  draw  his  requisition  on  the  Secretary  of  the  Treasury, 
ftom  time  to  time,  for  the  purpose  of  operating  and  keeping  this  canal 
in  repiur. 

(See  Appendix  Y  2.) 
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IMPROVEMENT  OF  OHIO  AND!  MONONGAHELA  RIVERS  AND  OF  AL- 
LEGHENY RIVER,  PENNSYLVANIA— CONSTRUCTION  OF  HARBOR  OF 
REFUGE  NEAR  CINCINNATI,  AND  OF  ICE  HARBOR  AT  MOUTH  OF 
MUSKINGUM  RIVER,  OHIO. 

Officer  in  charge,  Maj.  William  E.  Merrill,  Corps  of  Engineers,  hav- 
ing nnder  his  immediate  orders  Lieut.  F.  A.  idalian.  Corps  of  Engineers, 
until  May  19, 1881,  when  the  latter  officer  wa«  temporarily  relieved,  on 
account  of  sickness,  by  Lieut.  William  M.  Black,  Corps  of  Engineers. 

1.  Ohio  River — Davis  Island. — Both  walls  of  the  lock  at  Davis  Island 
have  been  completed  to  the  coping ;  the  stone  floor  of  the  Chanoine  dam 
at  head  of  the  lock  has  also  been  completed.  The  lock-ehamber  has 
been  excavated  to  grade,  and  about  three- fourths  of  the  guiding-crib  at 
the  head  of  the  lock  has  been  built;  2,282  cubic  yards  of  cut  stone, 
2,226  cubic  yards  of  rubble,  and  3,248  cubic  yards  of  concrete  masonry 
have  been  laid  during  the  year,  and  11,881  cubic  yards  of  earth  excava- 
tion has  been  made  in  the  chamber  of  the  lock.  Considerable  progress 
has  also  been  made  in  the  construction  of  the  wickets,  &c.,  for  the  nav- 
igable pass. 

Portland  Bar, — The  substructure  of  this  dike  has  been  built  to  a 
length  of  440  feet^  and  the  superstructure  has  been  finished  for  a  length 
of  360  feet. 

Grand  Chain. — The  dike  at  the  head  of  the  Grand  Chain  has  been 
extended  to  a  length  of  1,200  feet,  and  the  superstructure  is  finished 
for  a  length  of  1,075  feet.  Total  proposed  length,  3,000  feet.  The  sub- 
structure of  the  dike  at  foot  of  the  chain  has  been  built  to  a  length  of 
1,600  feet,  and  the  dike  has  been  finished  for  a  length  of  1,330  feet. 
Total  proposed  length,  3,000  feet. 

Dredging, — The  dredges  Ohio  and  Oswego  have  been  employed  in 
excavating  for  the  improvement  of  navigation  at  Brush  Creek  Island, 
at  New  Kichmond,  Ohio,  at  Cincinnati,  Ohio,  at  Three-Mile  Creek,  at 
Callom's  Ripple,  at  Riverside,  Ohio,  and  at  Warsaw  Bar.  A  total  of 
62,740  cubic  yards  of  gravel  and  7,955  cubic  yards  of  loose-rock  exca- 
vation was  made  during  the  year,  at  an  average  cost  of  22.8  cents  per 
cubic  yard.  Fifty-eight  snags  and  one  wreck  were  also  removed  by 
the  dredges. 

Snagging. — ^The  snag-boat  E.  A.  Woodruff  began  work  on  July  14. 
and  closed  for  the  season  on  December  16 ;  1,025  snags  were  removea 
during  the  season,  and  thirty-seven  wrecks  were  also  either  wholly  or 
partly  removed. 

Removal  of  rocks. — ^The  reef  known  as  the  "  Upper  Center  Rock  "  was 
removed  from  the  channel  at  the  Little  Chain,  as  well  as  the  outlying 
rocks  of  a  group  at  the  lower  end  of  the  chain.  About  150  cubic  yards 
were  also  removed  from  the  reef  known  as  the  "Grenadier  Bocks,"  near 
the  head  of  the  Grand  Chain. 

The  oflBcer  in  charge  presents  the  following  estimate  for  the  ensuing 
year: 

Davis  Island  Dam $200,000  00 

Snagging 25,000  00 

Dredging 16,600  00 

New  hullfor  dredge  Oswego 24,000  00 

Removing  rocks 5,000  00 

Dams  and  dikes 572,500  00 

Engineering  and  contingencies 25, 000  00 

868,000  00 
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July  1,  1880,  amount  available $350,980  74 

Amount  appropriated  by  act  approved  March  3,  1881 350,000  00 

$700,980  74 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstanding  liabilities  Jul vl,  1880 231,087  07 

July  1,  1881,  outstanding  liabilities 23,545  31 

254,632  38 

July  1,  1881,  amount  available •446,348  36 

Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    868, 000  00 

(See  Appendix  Z  1.) 

2.  Monongahela  River ^  West  Virginia  and  Pennsylvania. — No  work  of 
construction  has  been  done  during  the  fiscal  year. 

Under  the  appropriations  of  June  14,  1880,  and  March  3,  1881,  the 
title  to  land  re<juired  for  lock  and  dam  No.  8,  at  Dunkard  Creek,  has 
been  acquired  by  the  United  States ;  and  a  contract  has  been  awarded 
for  furnishing  the  stone  needed  for  the  lock  and  for  ths  a>mtinent  of  the 
dam. 

The  officer  in  charge  recommends  an  appropriation  of  $69,000  to  com- 
plete the  lock  at  Dunkard  Creek,  and  to  pay  the  running  expenses  of 
lock  No.  9. 

July  I,  1880,  amount  available $25,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$50,000  00 

July  1, 1681,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 4,430  81 

July  1,1881,  amount  available 45,569  19 

Amount  (estimated)  required  for  completion  of  existing  project 139, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    69, 000  00 

(See  Appendix  Z  2.) 

3.  Allegheny  River ,  Pennsylvania. — ^The  dam  at  Six-Mile  Island,  which 
was  seriously  damaged  by  ice  during  the  winter  of  1879-'80,  has  been 
put  in  complete  repair.  This  dam  turns  the  water  at  the  4r-foot  stage, 
and  is  believed  to  be  a  permanent  improvement. 

The  riprap  dam  at  Nicholson  Bapids  was  also  considerably  injured 
during  the  winter,  and  it  was  deemed  advisable  to  replace  it  by  a  crib 
dam  ballasted  with  stone.  This  new  dam  is  built  on  the  upper  edge 
of  the  old  riprap  dam,  and  is  a  thoroughly  substantial  work. 
P  The  navigation  of  the  Allegheny,  especially  in  the  upper  portion  of 
the  river,  is  much  obstructed  by  rocks,  and  a  crane-boat  together  with 
four  independent  auxiliary  parties  was  employed  in  their  removal.  The 
result  of  this  work  was  the  removal  of  3,960  large  rocks,  a  great  propor- 
tion of  which  were  first  broken  up  by  blasting,  besides  some  850  cubic 
jsrds  of  bowlders  from  the  shoal  places ;  15  snags  were  also  removed  by 
these  parties.  A  small  sum  was  also  expended  in  dredging  at  the  mouth 
of  the  river,  but  without  marked  result. 

The  officer  in  charge  recommends  an  additional  appropriation  of 
$50,000  for  the  general  improvement  of  the  river. 

Jnly  1, 1880,  amount  available $20,00136 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$45,001  36 

'This  inclades  the  amount  transferred  to  the  improvement  of  Indiana  Chute. 
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Jaly  1.  ItiSly  amount  expended  dnring  fiscal  year,  exclnaiveof  oatetanding 
liabUitiea  July  1, 1880 $19,852  11 

July  1,  1881,  amount  available 25,149  25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  90, 1863 .    50, 000  00 
(See  Appendix  Z  3.) 

4.  Harbor  of  Refuge  near  CinomnatL  Ohio. — The  dike  on  the  Ohio  side 
at  Four-Mile  Bar  ha«  been  completed  with  a  total  length  of  2,135  feet 
The  Kentucky  dike  has  been  built  to  a  length  of  1,950  feet,  the  height  of 
the  walls  varying  from  two  courses  to  the  full  height.  The  timber  work 
is  finished  for  a  length  of  728  feet. 

The  officer  in  charge  recommends  the  construction  of  a  third  dike  to 
complete  this  improvement,  at  an  estimated  cost  of  (33,000. 

July  1,  1880,  amount  available $21,303  43 

July  1,  1881,  amount  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1.  1880 $16,490  43 

July  1,  1881,  outstanding  liabilities 4,813  00 

21,303  43 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    33, 000  00 

(See  Appendix  Z  4.) 

6.  Ice  harbor  at  mouth  of  Muskingum  River j  Ohio. — Work  wa«  begun 
on  July  29, 1880,  and  was  continued  until  stopped  by  cold  weather  on 
November  24.  It  was  resumed  on  May  4, 1881,  and  continued  to  the 
end  of  the  fiscal  year. 

A  coffer-dam  has  been  constructed  above  the  State  dam  across  the 
Muskingum  at  Marietta  of  sufficient  capacity  to  inclose  the  upper  half 
of  the  new  lock  which  is  to  be  built  in  the  pool,  and  7,500  cubic  yards 
of  excavation  has  been  made  within  this  cotter. 

In  addition  to  the  above,  some  2,200  cubic  yards  of  excavation  has 
been  made  to  open  a  new  mill-race  outside  of  the  coffer-dam. 

Fifteen  hundred  and  thirty-nine  cubic  yards  of  dimension  stone  and 
2,162  cubic  yards  of  rubble-stone  have  been  delivered  for  tiie  lock,  under 
contract  with  Thomas  P.  Townsend,  dated  February  16, 1880.  Consid- 
erable progress  has  been  made  in  cutting  this  stone  ready  for  laying, 
and  some  600  cubic  yards  of  stone  has  been  broken  for  the  foundations 
of  the  lock. 

A  lar^e  and  valuable  plant  has  been  collected,  and,  with  a  favorable 
season,  it  is  expected  that  a  good  showing  will  be  made  by  the  close  of 
the  working  season. 

The  officer  in  cjiarge  submits  the  following  estimate  for  the  ensuing 
year: 

Original  estimated  cost  of  lock $216,400  00 

Amount  already  appropriated 110,000  00 

Required  to  complete  lock 106,400  00 


July  1,  1880,  amount  available $74,771  97 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

104,771  97 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  188f ^    47,963  40 

July  1,  1881,  outstanding  liabilities 8,067  53 

56,020  93 

July  1,  1881,  amount  available 48,751  04 

Amount  (estimated)  required  for  completion  of  existing  project 106, 400  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendingjune  30, 1883.     106,400  00 

(See  Appendix  Z  5.) 
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EXAMINATIONS  AND  SURVEYS  FOR*  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Merrill  was  charged  with  and  has  completed  the  following, 
the  results  of  which  were  transmitted  to  Congress: 

1.  Ice  harbor,  BeJlaire^  Belmont  Countyy  Ohio,    (See  Appendix  Z  0.) 

2.  The  Ohio  River  at  the  head  of  Hurrioame  Island  and  Elizabethtownj 
Illinois.    (See  Appendix  Z  1.) 

3.  For  the  construction  of  two  ice-hreaJcers  in  the  Ohio  River j  near  the 
West  Virginia  shore,  and  below  the  railroad  bridge  crossing  said  river  at 
Parkersburg.    (See  Appendix  Z  7.) 

4.  Ice  harbor  at  Point  Pleasant,  West  Virginia,    (See  Appendix  Z  8.) 
The  above  were  printed  in  House  Ex.  Doc.  No.  49,  Forty-Sixth  Con- 
gress, third  session. 

5.  Youghiogheny  River^  to  begin  at  its  mouth  at  MoKeesportj  Allegheny 
County,  and  end  at  Connellsville^  Fayette  Oownty^  Pennsylva/nia.  Printed 
in  Honse  Ex.  Doc.  No.  20,  Forty-sixth  Congress,  third  session.  (See 
also  Appendix  Z  9.) 

6.  Red  Bank  Creekj  Pennsylvania,  from  its  mouth  on  the  Allegheny  River 
to  Brookville.  Printed  in  House  Ex.  Doc.  No.  86,  Forty-sixth  Congress, 
third  session.    (See  also  Appendix  Z  10.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  and  is  now  engaged  upon  the  following,  the 
resalts  of  which  will  be  duly  submitted  when  received : 

1.  Survey  of  the  Clarion  River  from  its  mouth  to  Ridgeicay,  Pennsylvania 

IMPROVEMENT  OF  KENTUCKY  RIVER  AND  OF  TRADEWATER  RIVER, 
KENTUCKY;  OF  BIG  SANDY  RIVER  KENTUCKY  AND  WEST  VIRGINIA ; 
AND  OP  GUYANDOTTE  AND  LITTLE  KANAWHA  RIVERS,  WEST  VIR- 
GINIA. 

Officer  in  charge,  Maj.  James  W.  Cuyler,  Corps  of  Engineers. 

1.  Kentucky  River,  Kentucky. — The  present  project  is  that  of  restoring 
the  old  State  slackwater  works,  in  the  lower  100  miles  of  the  river,  and 
the  progressive  building  of  new  works  to  extend  slackwater  158  miles 
farther  up,  to  the  Three  Forks. 

The  first  work  undertaken  was  that  of  the  restoration  of  the  old  works, 
which  has  been  conducted  in  the  face  of  considerable  difficulties.  This 
restoration  is  now  so  far  advanced  that  it  is  calculated  to  complete  it, 
so  far  as  to  reopen  slack -water  navigation  through  the  four  lower  works 
(a  length  of  82  miles),  by  December  10, 1881. 

The  navigation  afforded  will  be  a  6-foot  one,  with  locks  of  160  feet 
available  boat  capacity,  having  lifts  averaging  14  feet.  The  dams  will 
be  of  timber  crib- work,  filled  in  with  riprap  stone,  backed  with  gravel, 
of  an  average  length  of  450  feet,  and  height  (from  foundation  in  lower 
pool)  of  22  feet.  These  dams  will  be  "  step-dams,^  and  in  plan  straight 
dams,  at  right  angles  (nearly)  to  the  locks.  They  will  be  built  upon  the 
foundations  of  the  old  dams,  the  clear  breaches  in  these  being  closed 
with  new  work,  founded  upon  the  bed  of  the  river,  and  securely  tied 
into  the  old  foundations. 

As  explained  in  the  last  annual  report,  work  was  not  begun  upon  this 
improvement  until  May,  1880,  under  the  first  appropriation  for  it  of 
March  3,  1879. 

It  is  proposed  to  apply  the  appropriation  of  March  3, 1881,  to  rebuild- 
ing dam  No.  5  and  abutment,  and  renovating  its  lock,  to  rebuilding  dam 
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1^0.  4,  and  to  acquiring  Und,  and  preparing  for  building  the  new  lock 
No.  6. 

Jnly  1,  1880,  amount  available $198,170  91 

Amount  appropriated  by  act  approved  March  3,  1881 1*25, 000  00 

4323,170  91 

July  1, 1881.  amount  expended  dnring  fiscal  vear,  exclusive  of 

outstanding  liabilitieH  Jnly  1,  1880 *. 170,195  39  ^ 

July  1,  1881,  outstanding  liabilities 14, 16*2  26 

184,357  65 

July  1,  1881,  amount  available 138,813  26 

Amount  (estimated)  required  for  completion  of  existing  project 749, 402  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    228, 000  00 

(See  Appendix  A  A  1.) 

2.  Big  Sandy  River,  West  Virginia  and  Kentucky. — ^The  present  projects 
so  far  as  improving  the  natural  channels,  was  adopted  in  1878,  and  for 
slack  water  navigation,  in  1880;  the  object  of  the  first  plan  being  to 
improve  the  raft  and  push-boat  navigation  in  low  stages,  and  of  the 
second  to  afford  a  permanent  5-foot  navigation,  The  natural  channels 
are  narrow,  obstructed,  and  with  as  little  as  3  inches  of  water  in  them, 
at  low  stages,  over  shoals  and  ripples. 

The  plan  of  open  river  improvement  adopted  in  1878  had  at  the  end 
of  the  fiscal  year  placed  the  main  river,  from  Louisa  to  the  mouth — ^26 
miles — in  good  navigable  condition,  with  18  inches  ot  water  at  extreme 
low  stages,  in  the  channel  and  chutes,  and  in  the  upper  river,  both  the 
Louisa  and  Tug  Forks  in  about  the  same  condition,  the  latter  to  Pike- 
ton,  87  miles  a^ve  Louisa,  and  the  former  to  a  point  81  miles  above 
Louisa. 

The  appropriation  of  405,000  asked  for  is  for  carrying  to  completion 
the  lock  and  dam,  near  Louisa,  $60,000,  and  for  continuing  and  main- 
taining the  open  river  improvement,  $5,000, 

July  1,  1880,  amount  available $54,948  15 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

1104,948  15 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8,471  49 

July  1,  1881,  outstanding  liabilities 938  06 

9, 409  55 

July  1,  1881,  amount  available 95,538  60 

Amount  (estimated)  required  for  completion  of  existinsr  project 65, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1883.      65, 000  00 

(See  Appendix  A  A  2.) 

3.  Ouyandotte  River,  West  Virginia. — The  present  plan  of  improvement 
for  this  river  was  adopted  in  1878,  and  operations  have  been  carried  on, 
mainly,  in  accordance  with  it.  This  plan  comprised  an  improvement  of 
the  whole  river  for  raft  navigation  up  to  Logan  Court- House,  81^  miles. 
Last  season  the  plan  was  enlarged,  to  extend  the  same  improvemept 
continuously  above  Logan,  as  far  up  as  it  was  expedient  to  go,  this 
upper  section  being  closed  to  navigation  except  at  the  flood  stages  of 
the  river.  The  amount  expended  to  June  30,  1881,  is  $4,415.09,  which 
has  perceptibly  made  the  navigation  easier. 

The  appropriation  of  $2,000  asked  for  fiscal  year  1882-'83  is  to  extend 
up  stream  the  present  improvement,  maintaining  at  same  time  the  whole 
line  now  improved  in  its  present  condition  for  navigation. 
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July  1,  18S0,  amount  available $2,308  78 

Amoant  appropriated  by  act  approved  March  3,  1881 3, 500  00 

$5,808  78 

^nly  1,  1881,  amount  exi>endeil  during  fi«cal  year,  exclusive  of  outstanding 

Uabilitiea  July  1,  1880 1,723  87 

July  1, 1^81,  amount  available 4,084  91 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 000, 00 
(See  Appendix  A  A  3.) 

4.  Little  Kanawha  River,  West  Virginia. — ^The  present  project  adopted 
in  1880  proposes  extending  slackwater  navigation  up  the  river  some  12 
miles  above  the  slackwater  navigation  of  the  Navigation  Company* 

The  additional  lock  and  dam  provided  for  by  river  and  harbor  act  of 
«Tnne  14,  1880,  have  been  located,  and  it  is  proposed  with  the  funds  now 
on  hand  from  the  appropriations  of  June  14,  1880,  and  March  3, 1881, 
^53,000,  to  begin  constructing  these  works,  tlie  lock  being  taken  up 
:first,  and  bring  them  well  to  completion,  for  which  the  funds  asked  for 
fiscal  year  1882-'83  are  estimated  by  the  officer  in  charge  as  sufficient. 

July  1,  1880,  amount  available |14,757  00 

Amount  appropriated  bv  act  approved  March  3,  1881 40, 000  00 

$54,757  00 

J^nly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

oat»tanding  liabilities  July  1,  I8rt0 1,820  88 

July  1,  1881,  outstanding  liabilities 200  00 

2,020  88 

July  1,  1881,  amount  available 52,736  12 

Amount  (estimated)  required  for  completion  of  existing  project 31, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  encling  Juno  30, 1883.     31, 000  00 

(See  Appendix  A  A  4.) 

5.  Improvement  of  Tradewater  River j  Kentucky, — An  appropriation  of 
93,000  was  made  by  the  river  and  harbor  act  of  March  3,  1881,  for  the 
improvement  of  the  open  navigation  of  this  river.  This  sum  mil  be 
applied  during  this  season,  so  soon  as  the  stage  of  water  admits,  to 
blasting  out  a  channel  70  feet  wide  through  the  rock  bar  above  the 
mouth,  to  insure  egress  into  the  Ohio,  and  removing  the  worst  natural 
obstructions  to  general  navigation  as  far  up  as  the  funds  appropriated 
will  go.  To  continue  the  work  on  the  plan  as  adopted,  in  onier  to  fiiUy 
citilize  what  work  will  be  done  the  present  season,  will  require,  approxi- 
mately, $7,000,  which  amount  is  asked  for  fiscal  year  1882-'83,  to  be 
applied  tx)  extending  up  river  and  enlarging  improvement  to  be  effected 
this  working  season. 

Amount  appropriated  bv  act  approved  March  3,  1881 $3,000  00 

Joly  1,  1881,  amount  available 3,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    7, 000  00 

(See  Appendix  A  A  5.) 

EXAMINATIONS  AND  SITBVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Guyler  was  charged  with  the  following,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  60, 
Forty-sixth  Congress,  third  session : 

1.  IVadewater  River,  Kentucky.    (See  Appendix  A  A  5.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be  duly 
submitted  when  received : 

1.  Licking  River,  from  its  mouth  to  Falmouth,  in  Kentucky. 
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IMPROVEMENT  OF  WABASH    RIVER,   INDIANA  AND  ILLINOIS,  AND  OF 
WHITE  RIVER,   INDIANA. 

Officer  in  charge,  Maj.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Wabash  River j  Indmna  and  Illinois. — The  improvements  npon  this 
river  have  made  navigable,  at  all  stages  of  water,  a  considerable  portion 
of  the  river  where  for  years  before  no  navigation  had  been  practicable, 
save  at  very  high  stages.    The  channel  had  been  obstructed  by  reefs,  * 
snags,  and  bars,  and  it  was  narrow,  crooked,  and  uncertain. 

The  principal  improvements  have  been  Coffee  Island  Chute ;  bank 
protection  •  and  wing-dam  near  Gray ville,  111. ;  dam  in  New  Harmony 
Cut-off  5  dam  across  Turkey  Island  Chute ;  wing-dam  and  shore  protec- 
tion at  New  Harmony ;  removal  of  reef  at  Warwick's  Ripple ;  channel 
through  reef  and  construction  of  dike  at  Grand  Chain ;  wing-dam  at 
Winkler's  Bar ;  dam  across  Little  Chain  Cut-off';  removal  of  snags. 

Numerous  other  small  improvements  have  been  made. 

During  the  last  fiscal  j-ear  the  larger  portion  of  the  reef  in  the  chan- 
nel at  Warwick's  Ripple  has  been  removed  ;  830  linear  feet  of  dike  has 
beeo  built  on  the  east  side  of  chute  at  Grand  Chain,  and  a  part  of  the 
reef  in  the  head  of  the  chute  has  been  removed. 

At  Winkler^s  Bar  a  wing-dam  has  been  extended  750  feet. 

At  Mclntyre^s  Bar  the  shore  has  been  protected  from  cutting  by  a 
work  550  feet  long. 

At  New  Harmony  a  shore  protection  has  been  constructed  714  feet 
long,  with  a  wing-dam  64  feet  in  length. 

Impairs  have  been  made  to  the  dam  in  New  Harmony  Cut-off,  and  fur- 
ther arrangements  have  been  made  for  stopping  the  drift. 

The  snag-boat  has  removed  202  snags  and  103  overhanging  trees,  be- 
sides towing  barges  with  materials  for  other  works  of  improvement. 

The  survey  of  the  river  has  been  completed  to  the  head  of  Grand 
Chain,  and  a  special  survey  has  been  made  at  Coffee  Island. 

The  object  of  the  improvements  ha«  been  to  secure  a  good  channel  of 
not  less  than  3^  feet  of  water  at  all  stages. 

This  result  is  now  fairly  accomplished  over  the  portion  of  the  river 
from  Grand  Chain  to  a  point  10  miles  above  Gray  ville.  111.  Other  por- 
tions have  been  considerably  improved. 

The  river  has  recently  come  into  extensive  use  in  transporting  the 
products  of  ac^acent  counties,  thus  benefiting  and  developing  the  re- 
sources of  its  valley. 

The  amount  expended  to  June 30, 1881,  is  $327,155.04.  This  includes 
snag-boat,  barges,  machinery,  and  a  large  aiuouut  of  plant,  which  is  on 
hand  for  future  use. 

An  appropriation  of  $75,0;i0  is  asked  for  the  next  fiscal  year,  to  be  ap- 
plied to  removing  snags,  improving  channel  at  Coffee  Island  Chute,  com- 
pleting improvements  at  Grand  Chain  and  Little  Chain,  and  removing 
bars  below  Little  Chain  by  means  of  wing-dams,  aud  other  similar  work. 

In  addition  to  the  above  a  separate  estimate  is  submitted  by  the  offi- 
cer in  charge,  amounting  to  $130,000,forcoramencingalockand  dam  at 
Grand  Rapids,  of  which  $65,000  could  be  profitably  expended  in  the  first 
year  of  the  work. 

WoMsh  River  above  Vincennes. — The  act  of  March  3,  1881,  provided 
that  $25,000  should  be  expended  in  improving  the  river  above  Vin- 
cennes. 

As  no  surveys  or  improvements  of  this  part  of  the  river  have  been 
made,  the  only  work  which  could  be  commenced  at  once  was  the  re- 


Digitized  by 


Google 


BEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY.        267 

moval  of  snags.    Further  work  will  awMt  the  resalt  of  surreys  and  ex- 
aminations which  will  be  made  this  season. 

The  improvements  will  consist  in  confining  the  channel  by  shore  pro- 
tections Bnd  wiug*dams.  Although  these  cannot  now  be  definitely  in- 
dicated, there  is  no  doubt  that  a  further  appropriation  of  (50,000  could 
be  profitably  spent  in  improving  these  points.  The  amount  thus  far 
expended  is  $2,967.32. 

July  1,  18S0,  amount  available |25,003  81 

Amount  appropriated  by  act  approved  Match  3, 1881 50, 000  0% 

$75,003  81 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outatanding  liabilities  July  1, 1880 26,096  40 

July  1, 1881,  outstanding  liabilities 5,737  30 

31,833  70 

July  1,  1881,  amount  available 43.170  11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  125, 000  00 

(See  Appendix  B  B  1.) 

2.  White  RiveVy  Indiana. — The  original  project  for  impro\ing  this 
river  to  near  Portersville  on  the  East  Fork,  and  the  falls  on  the  West 
Fork,  contemplated  making  a  channel  of  not  less  than  2  feet  at  the  low> 
est  stages  of  water. 

With  the  class  of  boats  used  on  this  river  such  a  channel  will  accom- 
modate a  large  traflftc. 

The  amount  expended  to  June  30, 1881,  is  $32,911.89.  This  include* 
the  purchase  and  outfit  of  a  snag-boat  and  other  plans  for  use  in  future- 
work. 

During  the  last  year  218  snags  were  removed,  and  228  overhanging: 
trees  were  cut  away. 

Two  new  barges  have  been  built  and  one  of  them  has  been  fitted  with 
an  engine  and  other  machinery  for  a  pile-driver. 

A  party  has  commenced  the  improvement  at  Kelly's  Ripple. 

The  work  of  coustmcting  wing-dams  is  also  fairly  commenced.  A 
survey  of  the  river  has  been  completed  from  its  mouth  to  Hazleton,  a. 
distance  of  18  miles. 

The  work  thus  far  done  has  considerably  improved  the  navigation  be- 
tween Hazleton  and  Petersburg,  though  the  increase  in  depth  of  chan- 
nel cannot  be  definitely  stated. 

The  amount  of  $50,000  can  be  profitably  exi>ended  on  this  improve- 
ment during  the  next  fiscal  year. 

July  1,  1880,  amount  available $24,162  65 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$44, 162  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclnsive  of 

oirtntanding  liabilities  Jnly  1,  1880 12,068  54 

July  1,  1«81,  outstanding  liabilities 2,674  23 

14,742  77 

July  1,  1881,  amount  available 29,419  88 

▲mount  (estimated)  required  for  completion  of  existing  project 85,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  emling  June  30, 1883.    50, 000  00 

(See  Appendix  B  B  2.) 

BBIDOINa  THE  NAVIGABLE  WATEBS  OP  THE  UNITED  STATES. 

1.  Bridge  across  the  A  rkanms  Miver  nt  Lit$le  Bock. — A  Board  of  officers 
«rf  tbe  Corps  of  Engineers  was  convened  in  May,  1873,  to  examine  and 
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report  whether  a  bridge  that  was  being  constructed  at  the  time  over  the 
Arkansas  River  at  Little  Rock  by  the  Cairo  and  Fulton  Railroad  Com- 
pany would  senously  obstruct  or  impair  the  navigation  of  the  river. 

In  the  report  submitted  the  Boanl  felt  it  necessary,  as  this  was  the 
first  bridge  erected  over  the  Arkansas  River,  to  discuss  the  conditions 
which,  in  their  opinion,  should  govern  the  construction  of  bridges  over 
that  stream. 

An  occasion  having  lately  arisen  to  refer  to  this  report,  it  was  found 
that  its  publication  in  the  annual  report  of  this  office  of  1873  had  been 
overlooked  at  the  time.  It  is  now  inserted  in  the  appendix  of  this  re- 
port for  fiiture  reference. 

(See  Appendix  C  C  1.) 

2.  Bridge  across  the  Mississippi  River  at  Sahulaj  Iowa. — This  bridge 
was  authorized  by  section  7  of  ''An  act  to  authorize  the  construction  of 
a  bridge  across  the  Mississippi  River  at  or  near  the  town  of  Clinton  in 
the  State  of  Iowa,  and  other  bridges  across  the  said  river,  and  to  estab- 
lish them  as  post-roads,^  approv^  April  1,  1872,  and  is  to  be  built  by 
the  Chicago,  Milwaukee  and  Saint  Paul  Railway  Company,  the  success- 
ors of  the  Sabula,  Ackley  and  Dakota  Railroad  Company. 

The  location  and  plan  of  the  bridge  after  due  examination  by  this 
office  was,  upon  its  recommendation,  approved  by  the  Secretary  of  War 
July  17, 1880. 

(See  Appendix  C  C  2.) 

LAKE  HARBORS  AND  RIVERS. 
IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  OF  THE 
'  ENTRANCE  TO  SUPERIOR  BAT,  LAKE  SUPERIOR  —  IMPROVEMENT 
OF  THE  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

Officer  in  charge,  Capt.  C.  J.  Allen,  Corps  of  Engineers. 

1.  Harbor  at  Dnluthy  Minnesota. — Before  the  work  of  dredging  com- 
menced in  this  harbor,  the  entrance  through  the  canal  was  precarious, 
and  the  anchorage  ground  within  the  bay  limited,  inadequate,  and  inse- 
cure. By  1878  the  dredged  area  had  much  increased,  but  scarcely  keep- 
ing pace  with  the  demands  of  commerce.  In  1880  the  wants  of  naviga- 
tion required  not  only  the  usual  enlargement  of  the  harbor  area,  but  the 
dredging  of  a  convenient  channel  leading  from  the  Northern  Pacific  Rail- 
road docks,  past  the  blast  fiirnaces  on  Rice's  Point,  down  to  the  intersec- 
tion with  the  channel  of  the  Saint  Louis  River,  and  considerable  work 
was  done  on  that  line  to  the  great  benefit  of  navigation.  By  the  close 
of  the  season  of  1880,  vessels  drawing  16  feet  of  water  could  enter  the 
canal  and  navigate  the  harbor  in  the  vicinity  of  the  docks  and  the  chan- 
nel- to  the  Blast  Furnaces  with  safety.  The  harbor  is  now  pronounced, 
by  competent  authority,  the  best  for  entrance  of  any  on  the  chain  of 
Is^es. 

The  amount  expended  to  June  30,  1881,  is  $288,313.51,  of  which 
(51,069.09  has  been  expended  for  construction,  maintenance,  and  repairs 
of  piers  bordering  the  canal,  and  $128,237.18  for  dredg^ing. 

The  work  done  during  the  fiscal  year  past  has  consisted  in  dredging 
and  repairs  to,  and  renewal  of  some  portions  of,  the  piers. 

The  present  project,  as  to  dredging,  is  based  upon  the  report  and  esti- 
mates of  a  Board  of  Engineers  convened  in  January  last,  by  order  of  the 
Secretary  of  War,  at  the  request  of  the  Chamber  of  Commerce  of  Duluth 
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(See  Appendix  D  D  3),  and  contemplates  the  maintenance  of  the  dre<lged 
areas  and  enlargement  of  the  harbor  by  dredging: 

1.  Ob  a  line  ftom  Rice's  to  Minnesota  Point. 

2.  On  a  line  from  the  Blast  Furnace  docks  to  intersect  with  the  chan- 
nel of  the  Saint  Louis  Eiver. 

3.  On  a  line  parallel  to  Minnesota  Point ;  and  4,  along  the  west  side 
of  Rice's  point  in  Saint  Louis  Bay. 

The  total  cost  being  placed  at  $187,988.36. 

The  maintenance  of  the  piers  bordering  the  canal  is  of  the  utmost  im- 
I)ortance  to  this  harbor. 

The  officer  in  charge  recommends  a  reserve  fund  of  $  1 0,000  to  $15,000 
for  their  repair,  and  with  which  to  meet  effects  of  the  severe  northeast 
storms. 

It  is  thought  that  $25,000  in  addition  to  what  is  now  on  hand  will 
suffice  to  maintain  the  piers  in  repair  for  some  years  to  come. 

The  act  of  March  3,  1881,  appropriati >d  $40,000;  with  this  sum  it  i& 
proposed  to  continue  the  dredging,  mainly  on  the  line  past  the  Blast 
Furnaces. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1883,  as  follows: 

For  dredging  (of  which  about  $25,000  for  dredging  along  the  west  side  of 

Rice's  Point  towards  or  up  to  the  north  shore  of  Saint  Louis  River)....  $90,000  00 
Repairs  to  piers 10,000  00 

The  title  to  a  strip  of  land  on  each  side  of  the  canal  fi*om  the  bay  to 
the  lake,  and  the  title  to  Minnesota  Point  from  the  dike  to  the  north- 
em  terminus  of  the  laud  owned  by  the  United  States  for  light-house 
pur]>oses,  should  be  obtained;  or  at  least  such  control  over  it  as  will 
prevent  the  destruction  of  the  timber  and  vegetation  upon  it,  the  re- 
tention of  which  is  necessary  to  the  preservation  of  the  Point. 

Attention  is  earnestly  urged  to  this  matter  by  the  officer  in  charge. 

July  1,  1880,  amount  availahle $31,239  71 

Amount  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$71,239  71 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

ontatanding  liabilities  July  1,  1880 28,179  81 

July  1,  1881,  outstanding  liabilities 5,324  21 

33,504  02 

July  1,  1881,  amount  available 37,735  69 

Amount  (estimated)  required  for  the  completion  of  existing  project 172, 988  36 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883: 

For  dredging 90,000  00 

For  repairs  of  piers 10,000  00 

100,000  00 

(See  Appendixes  DD  1  and  DD  3.)  * 

2.  Dredging  Superior  Bay^  Wisconsin. — The  principal  work  for  the  im- 
provement of  this  harbor  was  done  prior  to  1875,  and  consisted  in  the 
eonstrnction  of  the  piers  bordering  the  entry  connecting  the  deep-water 
of  the  bay  with  deep-water  of  the  lake,  and  dredging  between  the  piers 
and  in  the  bay  up  to  the  Quebec  Wharf,  so  as  to  afford  a  depth  of  14 
feet  of  water. 

The  trade  of  Superior  City  declined  until  1880;  consequently  the 
channels  fell  somewhat  into  disuse,  and  no  dredging  ha\ing  been  done 
since  1874,  some  shoals  were  developed  between  the  piers  and  in  the 
Quebec  Channel,  reducing  the  ruling  depth  to  11  feet. 

Work  since  1875  has  mainly  consisted  in  repairs  to  piers,  and  the 
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preservation  of  MinDesota  Point,  upon  the  preservation  of  which  the 
Bay  of  Superior  as  a  harbor  and  anchorage  ground  depends. 

The  Board  of  Engpeers  convened  in  January,  1881,  to  consider  the 
necessity  of  further  improvement  of  the  Bay  of  Superior,  recommended 
enlargement  of  the  harbor  area  and  channel  facilities  by — 

1.  Deepening  the  channel  in  the  Entry  between  the  piers ; 

2.  Dredging  channel  from  the  Entry  past  the  mouth  of  Nemadji  Biver, 
around  and  parallel  to  the  shore  of  Superior  Bay,  to  Quebec  Wharf; 

3.  Thence  from  Quebec  Wharf  along  the  west  side  of  the  bay  to  an 
intersection  with  the  channel  of  the  Saint  Louis  Elver  opposite  GonaoT^s 
Point;  and 

4.  Up  the  Kemadji  Biver  for  about  one-half  a  mile; 
the  whole  at  a  cost  of  $287,080. 

The  preservation  of  the  piers  by  means  of  such  repairs  as  may  be 
needed  from  time  to  time  is  placed  at  $25,000,  maldng  the  total  cost  of 
I^esent  project  $312,080. 

The  amount  expended  prior  to  the  adoption  of  present  projecti  whicli 
also  represents  the  total  amount  expended  to  June  30, 1881,  is  $335,513*26, 
of  which  about  $310,885.10  has  been  expended  in  construction  and  main- 
tenance of  piers  and  beach  protection,  and  $24,628.16  for  dredging. 

There  is  now  on  hand,  to  meet  repairs  for  the  coming  AbcsH  year, 
$7,870.54. 

The  work  for  the  past  fiscal  year  consisted  in  repairs  to  and  preserva- 
tion of  piers  and  beach. 

The  necessity  of  some  steps  being  taken  by  Congress  to  preserve 
Minnesota  Point  against  erosion  is  referred  to  in  the  report  upou  the 
harbor  of  Duluth  for  this  fiscal  year. 

Both  harbors  are  interested  vitally  in  the  preservation  of  the  Point. 

With  the  appropriation  of  March  3, 1881,  it  is  proposed  to  dredge  in 
the  bay  of  Superior  between  the  piei*s  at  the  entry,  along  a  line  lesMting 
from  the  entry  into  and  up  the  Nemadji  Eiver,  and  in  the  Quebec  Wharf 
Channel  and  vicinity. 

The  sum  of  $85,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  dredging  and  preservation  of  piers  and  beach. 

July  1,  1880,  amount  available - |9,473  33 

Amount  appropriated  by  act  approved  March  3,  ItWl 10,000  00 

$19,473  33 

July  1,  1881,  amount  exjiended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,533  55 

July  1,  1881,  outstanding  liabilities 69  24 

1,602  79 

July  1,  1881,  amount  available 17,870  54 

Amount  (estimated)  required  for  completion  of  existing  project 302, 080  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883: 

,  For  dredging 75,000  00 

For  piers  and  beach  protection 10,000  00 

85,000  00 

(See  Appendixes  DD  2  and  DD  3.) 

3.  Harbor  at  Orand  Ma/raiSj  Minnesota. — ^The  work  during  the  past 
fiscal  year  consisted  in  dredging.  The  largest  vessels  can  now  enter 
the  harbor. 

The  original  project,  adopted  in  1879,  and  based  upon  the  survey  of 
1874,  contemplated  dredging  within  the  area  bounded  by  Mayhew's 
Point  and  the  itiner  shore  line  to  sufficient  extent  to  afford  anchorage 
ground,  with  16  feet  of  water  for  vessels  seeking  refuge  in  the  harbor 
during  storms,  and  the  construction  of  a  breakwater  jutting  out  from 
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Mayhew's  Point  to  narrow  the  entrance  and* afford  additional  shelter  and 
anchorage. 

EsUmated  cost  of  original  project (139, 669  40 

Amount  expended  to  Jaue  30,  1881 14,677  41 

With  the  appropriation  of  March  3,  1881,  and  the  small  balance  from 
former  appropriations,  it  is  proposed  to  commence  the  construction  of 
the  Inreakwater  and  carry  it  on  as  far  as  the  fonds  will  admit,  leaving 
^e  completion  of  the  breakwater  and  necessary  dredginn:  to  be  accom- 
plished under  future  appropriations. 

The  sum  of  (40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  for  continuing  the  construction  of  the  breakwater 
and  for  dredging.  The  officer  in  charge  believes  that  this  sum  will  meet 
the  want«  of  the  harbor  for  some  years  to  come. 

July  l^  1880,  amount  available |12,422  87 

Amoimt  appropriated  by  act  approved  March  3,  1881 20, 000  00 

132,432  87 

July  1, 1881,  amount  expended  dnring  fiscal  year,  ezclnsive  of 

outatanding  liabilities  July  1^  1880 6,995  54 

July  1,  1881,  outstanding  liaDilities It4  74 

7, 100  28 

July  1, 1881,  amount  available 25,322  59 

JUnonnt  (estimated)  required  for  completion  of  existing  project 99, 000  00 

Amount  that  can  be  profitably  expei  ded  in  fiscal  year  ending  June  30,  IHSH, 
in  continuing  breakwater  and  dredging 40,000  00 

(See  Appendix  DD  4.) 

EXA31INATI0NS  AST)  SUBVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 1881, 
C^aptain  Allen  has  been  charged  with,  and  is  now  engaged  upon,  the 
following,  the  results  of  which  will  be  duly  submitted  when  received: 

1.  Beaver  Bay,  Minnesota^  to  ascertain  the  cost  and  practicability  of  mak- 
ing it  a  harbor  of  refuge. 

2.  Grand  Portage  Bay  and  Waus-wau-goising  Bay,  Minnesota,  to  deter- 
mine which,  if  either,  should  be  made  a  harbor  of  refuge. 

HABBOBS  ON  LAKE  SUPEEIOB   (EAST  OF  SUPEBIOB  CITY),  ON  GBEEN 
BAY, 


Officer  in  charge,  Maj.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Ontonagon  Harbor,  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1867,  with  the  object  of  affording  a 
channel  of  entrance  to  the  mouth  of  Ontonagon  Ei  ver,  of  navigable  width, 
and  not  less  than  12  feet  deep.  The  natural  channel  was  variable  in 
position,  with  not  more  than  7  feet  water  at  the  shoalest  point. 

The  amount  expended  to  June  30,  1880,  is  $195,922.27,  and  resulted 
in  securing  a  channel  125  feet  wide,  cairying  temporarily  not  less  tlian 
11  feet  depth  of  water,  with  about  750  linear  feet  of  pile  pier,  and  2,690 
linear  feet  of  crib  pier. 

Dnring  the  6scal  year  ending  June  30, 1881,  $19,942.77  were  expended 
in  adding  eight  cribs  to  the  piers,  partial  superstructure  over  four  cribs, 
and  full  superstructure  over  three  cribs,  and  in  removing  10,546^  cubic 
yards  of  sand  from  the  bar,  and  the  remains  of  old  cribs  which  obstructed 
die  channel. 
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During  the  fiscal  year  1881-'82  nine  cribs  will  be  built  and  placed  in 
extension  of  the  piers,  and  partial  superstructure  will  be  built  over  five 
cribs. 

The  appropriation  of  $G0,000  asked  for  during  the  fiscal  year  ending 
June  30,  1883,  will  be  applied  to  further  pier  extension. 

The  oflicer  in  charge  recommends  that  no  funds  be  again  appropriated 
8i)ecifically  for  dredging,  as  such  work  is  of  but  temporary  benefit,  the 
bar  reforming  after  every  freshet.  Eapid  extension  of  the  piers  to  deep* 
water  can  alone  be  relied  on  to  secure  the  channel. 

July  1,  1880,  araoiiDt  available 8*^1,677  73 

Miscellaneons  receipts 20  00 

Amount  appropriated  by  act  approTed. March  3,  l^'il .*    20, 000  00 

Ul,(m  7^ 

July  1,  1881,  amount  expended  during  fiscal  vear,  exclnsive  of  outstanding 

liabilities  July  1,  1880 19,942  77 

July  1,  lt<81,  amount  available 21,754  96 

Amount  (estimated)  required  for  completion  of  existing  project 126, 170  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     60, 000  OO' 

(See  Appendix  E  E  1.) 

2.  JEJagle  Harbor^  Michigan. — The  improvement  of  this  harbor  was  com- 
pleted in  1879,  as  far  as  the  present  demands  of  commerce  require.  The 
project  contemplated  a  further  expenditure  of  $176,362,  but  no  appro- 
priation is  asked.  The  work  is  in  good  condition,  and  the  funds  on  hand 
are  ample  for  its  maintenance  for  some  time.  During  the  past  fiscal 
year  a  small  quantity  of  stone  filling  was  put  into  the  guiding  cribs. 
There  has  been  exj)ended  on  this  work  to  June  30, 1880,  the  sum  of 
$93,000,  and  $132.47  during  the  fiscal  year  1880-^81.  The  channel 
secured  by  the  improvement  is  130  feet  wide  and  14  feet  deep,  and  was 
excavated  across  a  rocky  reef  which  obstructed  the  entrance  to  the  har- 
bor. 

July  1,  1880,  amount  avaUable $4,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 132  47 

July  1,  1881,  amount  available .• 3,867  53 

(See  Appendix  E  E  2.) 

3.  Marquette  Harbor j  Michigan. — ^The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1866,  modified  in  1875,  and  was 
carried  out  at  a  cost  of  $293,674.71,  including  repairs  to  date,  or  about 
$91,500  less  than  the  original  estimate.  The  object  of  the  improvement, 
consisting  of  a  breakwater  2,010  feet  long,  was  to  afford  a  harbor  oi 
refuge  to  the  commerce  of  Lake  Superior  and  protection  to  vessels  lying 
at  dock. 

The  breakwater  is  exposed  to  violent  storms  and  needs  considerable 
repairs.  During  the  past  year  22,592  feet,  board  measure,  of  plank  was 
relaid,  having  been  broken  up  by  ^he  direct  impact  of  the  falling  water 
during  a  severe  gale.  The  repairs  which  are  most  urgently  needed  will 
be  m^e  this  season  as  far  as  the  available  funds  will  permit,  but  at  least 
$16,000  should  be  appropriated  at  an  early  date,  in  order  to  put  this 
work  into  good  order.  Since  1875  only  $6,500  has  been  appropriated 
for  this  work.  The  breakwater  should  be  extended  eventually  400  feet 
further,  at  a  cost,  as  estimated,  of  $68,000,  which  is  the  modification  of. 
the  proiect  alluded  to  above. 
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July  1,  1880,  amount  available |5,006  36 

Jnly  1,  1881,  anionnt  expended  daring  tiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 451  07 

Julyl,  1881,  amount  available 4,555  29 

Amount  (estimated)  required  for  completion  of  existing  project 68  000  00 

Amount  that  can  be  profitably  expended  for  repairs  in  fiscal  year  ending 
June  30,  1833 18,000  00 

(See  Appendix  E  E  3.) 

4.  Harbor  of  reftige  at  Orand  Marais^  Michigaiu — There  has  been  appro- 
priated for  this  work  the  sum  of  $30,000,  of  which  $1,910.06  has  been  ex- 
pendedto  June  30, 1881,  on  a  survey,  and  borings  over  the  site  of  the  pro- 
posed improvement.  It  is  proposed  to  hold  the  available  funds  until 
farther  appropriations  accumulate  sufficiently  to  allow  of  an  economical 
commencement  of  work.  The  plans  have  been  referred  to  a  Board  of 
Engineers,  whose  report  will  be  found  in  Api>endix  E  B  4. 

Julyl,  1880,  amonnt  available ^10,000  00     ' 

Amount  appropriated  by  act  approved  March  3, 1881 2U,  000  00 

$30, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  Jnly  1,  1880 1,910  06 

July  1,1881,  amount  available 28,089  94 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    70, 000  00 
(See  Api>endix  E  E  4.) 

5.  Manistique  Harbor^  Michigan. — By  the  acts  of  1880  and  1881  the 
sum  of  $6,000  was  appropriated  for  the  improvement  of  this  harbor,  the 
ohjeet  of  which  is  to  dredge  a  channel  150  feet  wide,  with  a  depth  of 
about  12  feet,  between  piers  built  by  a  local  lumbering  company.  Dur- 
ing the  fiscal  year  ending  June  30, 1881, 11,780  cubic  yards  were  removed. 

No  further  operations  are  contemplated  after  the  available  funds  are 
exhausted. 

July  1,  18e0,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881 1,000  00 

$6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

oQtatanding  liabilities  July  1,  1880 2,316  33 

Julyl,  1881  outstanding  liabilities .• 176  70 

2,493  02 

Jnly  1,  1881,  amount  avaUable 3,506  98 

(See  Appendix  E  E  5.) 

6.  Menonwnee  Harbor^  Michigan  and  Wisconsin. — ^The  project  for  the 
improvement  of  this  harbor  was  adopted  in  1871,  and  modified  in  1874, 
with  the  object  of  affording  a  channel  of  navigable  width  and  of  not 
less  that  14  feet  depth.  The  natural  channel  was  narrow,  with  not  more 
than  4  feet  water  at  the  shoalest  point.  The  amount  expended  to  June 
30, 1880,  is  $153,000,  and  has  resulted  in  securing  a  channel  200  feet  wide 
with  a  depth  of  not  less  than  10  feet.  During  the  fiscal  year  ending 
June  30,  1881,  $9,779.23  were  expended  in  adding  four  cribs  to  the  south 
pier,  and  building  superstructure  over  six  cribs  in  the  north  pier,  and 
dredging  2,500  cubic  yards  from  the  channel.  Six  cribs  and  partial 
superstructure  over  four  cribs  will  be  added  during  the  present  season. 
The  appropriation  asked  for  during  the  fiscal  year  1882-'83,  of  $37,000, 
is  the  full  amount  remaining  unappropriated  of  the  estimate,  and  is  pro- 
posed to  be  applied  to  pier  extension  and  the  necessary  dredging. 

A  recent  survey  of  the  lake*  bed  in  the  vicinity  of  the  pier  heads  shows 
18  E 
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that  the  bar  to  the  south  of  the  entrance  is  being  greatly  angmented  by 
the  dumping  of  material  dredged  from  the  river  by  the  mill  owners,  a 
practice  which  has  been  in  operation  for  years  and  still  continues.  The 
officer  in' charge  rejwrts  that  these  parties,  who  should  be  the  most 
deeply  interested  in  the  preservation  of  the  harbor,  manifest  the  greatest 
apathy  in  regard  to  stopping  the  practice,  and  that  there  seems  to  be  no 
local  authority  to  control  this  destructive  habit,  as  Menomonee,  Mich., 
and  Menekaunee,  Wis.,  on  opposite  sides  of  the  river,  exist  under  simple 
township  organizations.  He  recommends  that  the  expenditure  of  future 
appropriations  be  made  contingent  on  the  establishment  of  local  authority 
for  the  control  of  the  harbor. 

July  1,  1880,  amount  available $10,000  00 

Amouut  apnropriated  by  act  approved  March  3,  1881 12, 000  00 

$22,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1, 1880 9,779  23 

July  1,1881,  amount  available 12,220  77 

Amount  ^estimat-ed)  required  for  completion  of  existing  project 37, 000  00 

Amount  tnat  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 1883.    37,000  00 

(See  Appendix  E  E  0.) 

7.  Oconto  Harbor  J  Wisconsin. — The  act  of  March  3, 1881,  appropriated 
$10,000  for  the  improvement  of  this  harbor,  after  an  examination  of  the 
work  being  done  by  the  citizens,  and  a  report  from  Maj.  D.  C.  Houston, 
Corps  of  Engineers,  that  an  appropriation  of  $5,000  or  $10,000  would 
be  of  great  assistance.  The  officer  in  charge  reports  that  the  citizens^ 
plan  is  extremely  defective,  and  is  based  on  erroneous  estimates  of  the 
cost  of  making  an  improvement  which  would  be  of  any  commercial 
value.  As  the  probable  cost  for  the  cheapest  possible  work  would  be 
about  $125,000  for  an  8-foot  channel,  or  $.582,000  for  a  permanent  12-foot 
channel,  and  as  the  citizens'  Estimate,  upon  which  the  ai)propriation  was 
based,  was,  for  a  10-foot  channel  only,  $27,475.20,  it  was  deemed  best,  with 
the  approval  of  the  Secretary  of  War,  to  direct  that  the  subject  be  again 
presented  to  Congress,  and  that  the  appropriation  of  March  3, 1881,  be 
not  expended  until  further  legislative  action  is  had  thereon. 

The  officer  in  charge  recommended  that,  if  Congress  should  decide  to 
proceed  with  the  work,  a  sufficient  sum,  about  $50,000,  be  appropriated 
to  permit  of  an  economical  commencement  of  operations. 

Amount  appropriated  by  act  approved  March  3,  1881 $10,000  00 

July  1,1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 115, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  E  E  7.) 

8.  Chreen  Bay  Harbor,  Wisconsin. — The  projectfor  this  harbor  improve- 
ment was  adopted  in  1866,  and  modified  in  1872,  its  object  being  to 
secure  a  channel  200  feet  wide  and  not  less  than  14  feet  deep  at  the 
shoalest  part,  with  a  length  of  about  2  miles,  extending  from  the  mouth 
of  Fox  River  to  deep  water  in  Green  Bay,  and  including  a  revetted  cut 
through  Grassy  Island.  An  additional  modification  has  recently  been 
made,  due  to  a  lowering  of  the  plane  of  reference  1  foot,  the  former  datum 
plane  being  found  not  to  represent  mean  low-water  of  the.  lake.  The 
natural  channel  was  circuitous  and  narrow,  with  not  more  than  6  feet 
water  at  the  shoalest  point 

The  expenditures  to  June  30,  1880,  were  $235,548.52,  and  resulted  in 
obtaining  a  channel  over  2  miles  in  length  and  200  feet  in  width,  with 
a  least  depth  of  13  feet  for  half  its  width,  and  of  10  feet  for  the  other  half 
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width.  During  the  fiscal  year  ending  Juno  30,  1881,  $6,150.49  was  ex- 
pended in  removing  irregularities  in  the  channel ;  26,34=5^*0  cubic  yards 
were  removed.  During  the  present  season  further  dredging  will  be 
done,  and  the  same  work  is  contemplated  with  the  appropriation  a^ked 
for  1882-'83. 

Julyl,  1880,  amount  available $6,001  48 

Amoant  appropriated  by  act  approved  March  3,  1881 5, 000  00 

111,001  48 

Jalv  1, 1881,  arnonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
labilities  .jaly  1,  1880 6,150  49 

Jnlv  1,1881,  amount  available* 1.       4,850  99 

Amoant  (estimated )  required  for  completion  of  existing  project 67, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.    27, 000  00 

(See  Appendix  B  E  8.) 

9.  Harbor  of  Refuge  at  entrance  to  Sturgeon  Bay  Canal,  Wisconsin  — ^The 
project  for  the  improvement  of  this  harbor  was  adopted  in  1873,  and 
modified  in  1879,"and  again  in  1880;  the  object  being  to  protect  the  lake 
entrance  of  the  canal,  and  to  aflford  ah  outer  basin  of  navigable  width, 
and  of  at  least  13  feet  depth.  The  modifications  of  the  original  project 
consisted  of  1,392  linear  feet  of  sheathing  for  the  pile  piers,  330  linear  feet 
of  guide  piling,  and  over  300  linear  feet  of  crib  pier  at  the  entrance ;  but 
they  will  not  add  to  the  estimated  cost  of  the  work  as  a  whole.  The 
amoant  expended  to  June  30, 1880,  was  $84,484.51,  resulting  in  794  linear 
feet  of  pile  pier  and  400  linear  feet  of  crib  pier,  on  each  side,. the  latter 
being  as  yet  unfinished.  During  the  fiscal  year  ending  June  30, 1881 ,  six 
cribs  were  built  and  sunk  on  the  outer  detached  extension,  three  on 
ea<?b  pier ;  1,238  linear  feet  of  sheathing  was  built  on  pile  pierg,  8,164  cubic 
yards  ef  dredging  was  done  in  the  channel,  and  superstructure  commenced 
over  the  crib-pier  work.  A  survey  was  made  of  the  harbor,  and  its 
viciuity.  The  expenditures  during  the  fiscal  year  1880--'81  aggregated 
?;54,868.32,  including  $2,000  outstanding  liabilities  on  July  1, 1881,  The 
harbor  is  now  well  protected,  and  has  a  channel  of  from  50  to  60  feet  in 
width  and  13  feet  least  depth  from  the  entrance  to  the  mouth  of  the 
canal. 

Daring  the  present  season  the  detached  extension  will  be  completed, 
and  superstructure  will  be  well  advanced  over  the  piers,  leaving  about 
t5,000  worth  of  work  remaining  to  complete  the  piers,  and  the  dredg- 
ing of  180,000  cubic  yards  of  material  to  complete  the  project.  The 
appropriation  asked  for,  if  granted,  will  be  applied  to  this  work  during 
the  fiscal  year  ending  June  30, 1883. 

July  1, 1880,  amount  available *. 135,515  49 

HifteellaDeou 8  receipts 84  00 

Amoant  appropriated  by  act  approved  March  3,  18H1 10, 000  00 

$45,599  49 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 32,868  32 

Jolyl,  1881,  outstanding  liabilities 2,000  00 

34,868  32 

Julyl,  1681,  amount  available 10,731  17 

Amcwmt  (ettimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 

(See  Appendix  E  E  9.) 

10.  Ahnepee  Harbor,  Wisconsin. — The  present  project  was  adopted  in 
l^T.i,  and  modified  in  1880  by  tlie  addition  of  sand-tight  sheathing  to 
tke  pile  pier ;'  the  object  being  to  afford  a  limited  inner  harbor,  and  an 


Digitized  by  CjOOQ |C 


276         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

entrance  channel  of  not  less  than  12  feet  in  depth.  The  natural  channel 
was  narrow,  with  a  least  depth  of  1  foot.  The  amount  expended  to  June 
30, 1880,  including  expenditures  prior  to  the  adoption  of  the  present 
project,  is  $100,293.45,  resulting  in  a  channel  50  feet  wide,  with  a  least 
depth  of  7  feet.  During  the  fiscal  year  ending  June  30, 1881,  the  ex- 
penditures were  $10,207.93,  and  were  applied  to  the  removal  of  rock  by 
drilling,  blasting,  and  dredging  in  the  river  bed,  10,980  cubic  yards 
being  removed,  of  which  6,400  cubic  yards  were  utilized  for  crib  filling 
at  adjacent  harbors;  1,385  cubic  yards  of  sand  were  also  dredged  from 
the  channel.  Further  operations  will  be  suspended  until  sufficient  funds 
have  been  appropriated  to  permit  of  an  econopical  continuation  of  the 
work. 

This  harbor  is  not  considered  open  to  commerce,  although  it  is  used 
by  small  vessels.  The  commerce  of  the  place  is  reported  as  rapidly  in- 
creasing, and  the  destruction  in  October,  1880,  of  a  large  portion  of  the 
bridge  pier  has  deprived  the  inhabitants  of  the  facilities  afforded  by  the 
landing  of  steamers.  Under  the  circumstances,  private  enterprise  can- 
not be  expected  to  rebuild  the  pier,  and  thus  the  very  improvement 
being  carried  on  by  the  government  proves,  in  its  unfinished  condition, 
an  actual  injury  to  commerce.  A  memorial  from  the  citizens,  and  the 
recommendation  of  the  officer  in  charge,  urge  the  speedy  completion  of 
the  harbor.  The  appropriation  asked  for  will  be  applied  first  to  pier 
extension,  and  then  to  further  removal  of  the  rocky  bed  of  the  harbor. 

July  1.1880,  amonnt  available $9,706  55 

Misoelianeous  receipts t 20  00 

Amount  appropriated  by  act  approved  March  3,  1881 8, 000  00 

$17,726  55 

July  1,  1881,  amount  expended  during  ftscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 10,207  93 

July  1,  1881,  amount  available 7,518  62 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    30, 000  00      • 

(See  Appendix  E  E  10.) 

11.  Kewaunee  Harbor,  Wisconsin. — By  the  act  of  Jane  14, 1880,  a  sur- 
vey of  this  harbor  was  ordered,  and  an  Engineer  officer  was  directed  to 
be  assigned  as  consulting  engineer,  in  the  expenditure  of  funds  raised 
by  local  taxation.  The  sum  of  $8,000  was  so  raised,  which,  with  $5,000 
appropriated  by  the  act  of  March  3, 1881,  is  being  expended  this  season 
^n  pier  extension.  The  report  on  the  survey  was  published  as  House 
Ex.  Doc.  No.  61,  Forty-sixth  Congress,  third  session. 

The  estimated  cost  of  the  improvement  is  $200,000,  and  the  object  is 
to  obtain  a  channel  with  a  least  depth  of  12  feet  from  deep  water  to  the 
river,  including  piers  from  the  shore  line  to  the  18-foot  curve.  The  ex- 
penditure during  the  fiscal  year  ending  June  30, 1881,  was  $221.75,  the 
work  being  just  commenced.  The  commercial  requirements  of  the  har- 
bor are  reported  as  justifying  a  sufficiently  large  appropriation  to  per- 
mit of  an  economical  commencement  of  work. 

.Amonnt  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

.  Jnlv  1, 1881,  amonnt  expended  during  fiscal  yearj  exclusive  of  outstanding  • 

liabilities  July  1,  1880 221  75 

July  1,  1881,  amount  available 4,778  25 

Amount  (estimated)  required  for  completion  of  existing  project 187, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 

(See  Appendix  E  E  11.) 
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12.  Tiro  Rivers  Harbor^  Wisconsin. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1870,  and  modified  in  1877^ 
the  object  being  to  afford  a  channel  of  na\igable  width,  and  of  not  less 
than  12  feet  in  depth,  including  piers  to  the  18-foot  curve.  The  natural 
channel  was  narrow,  with  a  least  depth  of  about  2  feet.  The  officer  ia 
charge  proposes,  on  account  of  the  limited  commerce  of  the  place,  which 
is  entirely  local,  and  decreasing,  to  farther  modify  the  project  by  stop- 
ping the  piers  at  the  15-foot  curve,  and  dredging  to  a  depth  of  12  feet; 
this  will  give  a  channel  which  can  be  maintained  at  a  depth  of  at  least 
10  feet,  which  is  but  1  foot  less  than  now  possessed  by  the  important 
harbors  of  Manitowoc  and  Sheboygan,  Wis. ;  and  will  result  in  a  saving 
of  $45,588.80. 

The  amount  expended  to  June  30, 1880,  was  $132,539.62,  resulting  in 
a  channel  of  100  feet  wide,  with  a  least  depth  of  7  feet  on  the  bar  and 
9  feet  in  the  river.  During  the  fiscal  year  ending  June  30,  1881,  there 
was  expended  the  sum  of  $21,192.42,  including  outstanding  liabilities 
at  that  date,  ten  cribs  were  built,  fifteen  fi(unk  and  three  more  were  in 
course  of  construction  at  the  end  of  the  fiscal  year.  During  the  present 
season  these  three  cribs  will  be  finished  and  sunk,  with  another,  which 
was  built  and  ready  to  sink  on  June  30,  and  two  more  under  contract, 
and  superstructure  will  be  built  over  t^n  cribs.  This  will  leave  but  two 
more  cribs  to  be  sunk  under  the  modified  project  proposed. 

The  appropriation  asked  for  will  be  applied  during  the  fiscal  year 
1882-'83,  to  pier  extension,  repairs  of  piers,  and  dredging  out. of  the 
channel.  ^ 

Jalyl,  1880,  amount  available $27,460  38 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$42,460  3a 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  J.uly  1,  1880 20,087  41 

JnJyl,  1881,  outstaudinc  liabilities 1,105  01 

21, 192  42 

Jnlyl,  1881,  amount  available 21,267  96^ 

Amount  (estimated)  reouired  for  completion  of  the  existing  project 90, 588  80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :iO,  1883 .    50, 000  00 

(See  Appendix  E  E  12.) 

13.  Manitowoc  Harbor^  Wiscon>»in. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1866.  and  modified  in  1872,  the 
object  being  to  afford  a  channel  of  navigable  width,  with  a  least  depth 
of  12  feet,  including  piers  to  the  18-foot  curve.  An  extension  of  the 
project  to  the  amount  of  $60,000  is  required  by  the  lowering  of  the  plane 
of  reference,  as  mentioned  under  Green  Bay  Harbor,  and  by  the  pro- 
posed carrying  of  the  piers  to  the  18J-footf  curve  referred  to,  the  new 
datum  plane. 

The  expenditures  to  June  30,  1880,  under  the  present  project, 
amounts  to  $228,117.49,  resulting  in  a  channel  150  feet  wide,  with  a 
least  depth  of  11  feet.  During  the  fiscal  year  ending  June  30,  1881,  the 
Msx  of  $10,589.80  was  expend^  in  placing  four  cribs  in  extension  of  the 
piers,  repairs,  and  filling  with  stone.  During  the  present  season  super- 
stracture  will  be  built  over  these  four  cribs  and  three  others,  complet- 
ing the  piers  to  the  17i-foot  curve  referred  to,  the  new  datum  plane. 

The  approi)riation  of  $50,000  asked  will  be  applied  to  pier  extension 
and  dredging  to  such  a  depth  as  will  leave  a  channel  of  13  feet  water 
at  the  shore  line  and  18  feet  at  the  entrance.    This  harbor  is  an  im- 
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portant  one,  and  the  commercial  requirements  fully  justify  the  proposed 
additional  expenditure. 

Jnly  1,  1680,  amount  available $11,702  51 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

$15,702  51 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 10,589  80 

July  1,  1881,  amouut  available 5,112  71 

Amonut  (estimated)  required  for  completion  of  existing  project 64, 362  54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883-    50, 000  00 

(See  Appendix  E  E  13.) 

14.  Sheboygan  Harbor,  Wisconsin. — The  original  project  for  the  im- 
provement of  this  harbor  was  completed  within  the  amouut  estimated. 
The  present  project  was  made  in  1881,  and  submitted  to  Congress  at  its 
last  session.  It  provides  for  extension  of  the  piers  to  the  20-foot  curve, 
with  dredging  to  a  depth  of  18  feet  along  the  extension,  and  to  16  feet 
for  the  rest  of  the  distance  outside  the  shore  line.  This  is  expected  to 
secure  a  channel  with  a  least  depth  of  14  feet.  The  act  of  March  3, 
1881,  appropriated  $25,000  for  this  work,  which  is  now  being  applied  to 
pier  extension,  and  will  be  entirely  expended,  it  is  expected,  by  Novem- 
ber 30, 1881. 

During  the  past  fiscal  year  the  sum  of  $3,128.27  was  expended,  mainly 
on  dredging  a  channel  across  the  bar,  which  had  reformed  outside  the 
pierheads,  and  reduced  the. depth  of  water  to  less  than  11  feet.  A 
detailed  survey  was  also  made,  forming  the  basis  of  the  new  project 
mentioned  above. 

The  appropriation  of  $90,000  asked  for  will,  if  granted,  be  applied  in 
the  fiscal  year  1882-'83  to  further  pier  extension  and  dredging. 

Great  difficulty  has  been  experienced  in  obtaining  dredges  to  work 
to  advantage  at  this  and  other  harbors  in  the  vicinity,  the  local  dredges 
being  of  small  capacity  and  low  power,  and  unable  to  work  outside 
the  shore  line,  except  at  a  rate  which  is  ruinously  expensive.  The  officer 
in  charge  earnestly  recommends  the  building  of  another  dredge  by  the 
United  States,  at  a  cost  of  about  $30,000,  to  be  paid  for  by  the  appropria- 
tions for  the  harbors  at  Sheboygan,  Manitowoc,  Sturgeon  Bay,  and 
Kewaunee,  Wis.,  .at  which  harbors,  there  are  about  530,000  cubic  yards 
of  material  to  be  dredged,  equal  to  9  years'  steady  work  ;  and  with  the 
same  measure  of  success  which  has  attended  the  operations  of  the  dredge 
now  owned  by  the  United  States  in  the  same  district  the  cost  of  the 
new  dredge  will  be  saved  twice  over  during  the  accomplishment  of  the 
work. 

July  1,  1880,  amount  available §9,307  10 

Amount  appropriated  by  act  approved  March  3, 1*<81 25, 000  00 

*  $34,307  10 

Julv  1,  1881, 'amount  expended  duriug  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 3,128  27 

July  1,  1881,  amount  available : 31,178  83 

Amount  (estimatt^d)  required  for  completion  of  existing  project 125, 000  00  • 

Amounttliatcanbeprjtiiably  expended  in  fiscal  year  ending  June  30,  1883.     90,000  00 

(See  Appendix  E  E  14.) 

15.  Port  Washington  Harbor,  Wisconsin. — The  present  project  for  the 
improvement  of  this  harbor  was  adopted  in  1869,  and  modified  in  1870 
and  1876,  the  object  of  the  improvement  being  to  afford  a  channel  of 
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navigable  width,  with  interior  basins,  having  a  least  depth  of  12  feet, 
including  piers  to  the  14-foot  curve.  The  natural  channel  was  narrow, 
with  not  more  than  1  foot  in  depth  at  the  shoalest  point. 

The  estimate  has  been  increased  $27,000,  by  the  adoption  of  the  lower 
plane  of  reference,  previously  mentioned. 

The  expnditures  to  June  30, 1880,  aggregated  $100,496.22,  resulting 
in  obtaining  a  channel  50  feet  wide,  with  a  least  depth  of  5  feet,  and  2 
basins,  having  a  combined  area  of  5|  acres  and  a  depth  of  from  8  to  10 
feet.  During  the  fiscal  year  ending  June  30, 1880,  there  was  expended, 
including  outstanding  liabilities  on  that  date,  the  sum  of  $5,941.85  on 
pier  extension,  three  cribs  being  sunk.  On  June  30, 12  cribs  were  under 
contract,  to  be  all  sunk  this  season.  Dredging  in  the  channel  will  also 
be  done  by  the  United  States  dredge.  At  the  close  of  the  season  of  1881, 
the  piers  are  expected  to  be  in  12  feet  water,  referred  to  the  new  datum 
plane,  and  a  12-foot  channel  will  be  opened  for  half  the  width  between 
the  piers,  thus  practically  opening  the  harbor  to  commerce. 

Tlie  ai)propriation  of  40,000  asked  is  proposed  to  be  applied  during 
the  fisciil  year  1882-'83  to  the  further  extension  of  the  piers  and  dredg- 
ing. The  sum  of  $5,000  is  proposed  to  be  transferred  from  this  harbor 
to  Two  Rivers  Harbor,  to  repay  the  latter  for  the  services  of  the  United 
States  dredge,  which  has  been  largely  used  at  Port  Washington  Harbor, 
though  built  by  the  appropriations  for  Two  Elvers  and  Almepee. 

July  1,  1880,  amount  available $20,003  78 

Amount  appropriated  by  act  approved  March  3. 1881 17, 000  00 

-; 137,003  78 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880  .. 5,493  14 

July  1,  1881,  outstanding  liabilities 448  71 

5,941  85 

July  1,  1881-,  amount  available 31,061  93 

Amount  (estimated)  required  for  completion  of  existing  project 44,027  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  40,000  00 

(See  Appendix  E  E  15.) 

EXAMINATIONS  AND   SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  June  14, 
1880,  Major  Kobert  was  charged  with  and  has  completed  the  following 
survey,  the  results  of  which  were  transmitted  to  Congress,  and  printed 
in  House  Ex.  Doc.  No.  51,  Forty-sixth  Congress,  third  session. 

For  a  harbor  on  Lake  Michigan^  at  Keicaunee^  Wisconmn.  (See  also 
Appendix  E  E  11.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
-3,  1881,  he  was  charged  with  an  examination  at*— 

1.  Harbor  at  niouth  of  Cedar  River  on  Oreen  Bay,  Michigan. 

2.  Mouth  of  Cedar  River j  Green  Bay^  Michigan, 

The  results  of  these  examinations  will  be  duly  submitted  when  re- 
ceived. 

CONSTRUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY — IMPROVE- 
MENT OF  THE  HARBORS  OF  IVnLWAUKEE,  RACINE,  KENOSHA,  AND 
WAUKEGAN,  LAKE  MICHIGAN— IMPROVEMENT  OP  FOX  AND  WISCON- 
SIN  RIVERS. 

Officer  in  charge,  Maj.  D.  C.  Houston,  Corps  of  Engineers,  with  Capt. 
F,  A.  Hinman,  Corps  of  Engineers,  under  his  immediate  orders. 
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1.  Harbor  of  Refuge^  Milwaukee  Bay,  Wucotisin. — In  pursuance  of  the 
river  and  harbor  act  of  June  14, 1880,  an  examination  was  made  of  ''the 
bayou  south  of  Milwaukee  Harbor  for  additional  i)urpo8e8  of  a  harbor 
of  refuge  at  Milwaukee;  also  Milwaukee  Bay."  The  results  of  this  ex- 
amination are  published  in  House  Ex.  Doc.  No.  4 »,  Forty-sixtli  Con- 
gress, third  session.  The  river  and  harbor  act  approved  March  3, 1881, 
appropriated  $100,000  for  "improving^  Milwaukee  Bay  for  purposes  of  a 
harbor  of  refuge.''  A  Board  of  Engineers  was  convened  at  Milwaukee 
on  the  20th  of  April,  1881,  to  consider  and  report  on  the  plans  for  a  har- 
bor of  refuge  in  Milwaukee  Bay.  The  Board  reconimen<led  the  follow- 
ing trac6  for  a  breakwater  to  inclose  a  portion  of  the  bay: 

StartiDg  from  near  north  point,  in  W  feet  of  water,  but  leaving  a  gap  of  about  60O 
feet  between  the  beginning  of  the  breakwater  and  the  shore  to  be  closed  hereafter,  if 
found  necessary ;  the  north  arm  runs  for  2,400  feet  about  south  25  degrees  east.  The 
main  arm  then  runs  south  11  degrees  west  for  5,200  feet;  1,000 feet  south  from  the  an- 
gle an  opening  400  feet  wide  is  left  for  a  fair-weather  entrance  and  exit.  The  south- 
ern end  of  the  main  arm  is  at  a  distance  of  about  4,150  feet  from  the  present  end  of 
the  north  pier.  Should  it  be  found,  when  the  main  arm  of  the  bi*eakwater  has  been 
completed,  that  increased  protection  of  the  interior  of  the  harbor  of  refuge  against 
southeast  gales  is  advisable,  it  is  proposed  to  secure  it,  either  by  extending  this  main 
arm  until  it  intersects  the  prolongation  of  the  north  pier,  or  by  putting  in  a  covering 
breakwater,  in  the  position  indicated  on  the  tracing,  and  nearly  closing  the  interval 
between  the  south  end  of  the  main  breakwater  and  the  north  river  pier,  but  leaving 
an  entrance  of  about  1,000  feet  at  the  south  end  of  the  main  arm. 

The  report  of  the  Board  was  approved  by  the  Secretary  of  War. 

It  is  expected  to  construct  under  the  ajipropriation  of  March  3, 1881, 
about  1,600  feet  of  the  north  arm  of  the  breakwater,  commencing  at  the 
starting  point,  up  to  about  1  foot  above  the  lake  level. 

There  can  be  profitably  expended  during  the  year  ending  June  30, 
1883,  the  sum  of  $300,000,  assuming  that  the  work  is  to  be  coippleted  in 
four  years  from  the  time  of  commencement. 

The  amount  estimated  for  the  entire  and  permanent  completion  of  the 
work,  in  addition  to  amount  appropriated,  is  $700,000. 

Amount  appropriated  by  act  approved  March  3,  1881 |100, 000  OO 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  Julyl,  1880 172  20 

July  1,  1881,  amount  available 99,827  80 

Amount  (estimated)  required  for  completion  of  existing  project 700, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .  300, 000  00 

(See  Appendix  F  F  1.) 

2.  Milwaukee  Harbor ^  Wiscoitsin. — The  original  depth  of  water  at  the 
entrance  to  this  harbor  was  at  times  not  more  than  3^  feet  and  the  prin- 
cipal commerce  of  the  port  was  conducted  from  wharves  in  the  open 
lake.  The  present  plan  of  improvement  was  adopted  in  1852,  and  con- 
sisted originally  in  cutting  a  channel  from  the  river  to  the  lake,  known 
as  the  "north  cut,"  and  the  construction  of  parallel  piers  for  its  protec- 
tion, so  as  to  give  a  navigable  depth  of  12  feet.  Since  then  the  piers 
have  been  extended  and  the  channel  deepened  so  that  there  is  now^  a 
channel  18  feet  deep  and  of  sufficient  width.  There  was  expended  on 
this  harbor  up  to  June  30, 1880,  by  the  United  States  $255,987.45,  in  ad- 
dition to  .$321,355.66  expended  by  the  city  of  Milwaukee,  with  the  re- 
sults above  stated.  There  has  been  expended  during  the  year  ending 
June  30,  1881,  $8,942.51  in  widening  the  channel,  to  a  depth  of  18  feet^ 
from  100  feet  to  200  feet. 

The  unusually  heavy  spring  freshets  of  this  year  have  had  the  eflfect 
to  deepen  this  channel,  and  also  to  narrow  it,  so  that  there  is  now  a 
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channel  125  feet  wide  over  18  feet  deep,  and  170  feet  wide  over  15  feet 
deep. 

The  appropriation  of  $8,000  made  by  tlie  river  and  liarbor  act  ap- 
proved March  3, 1881,  will  be  applied  to  rei)airs  of  pier8,'and  sucli  dredg- 
ing as  may  be  necessary. 

It  is  estimated  that  an  average  annual  expenditure  of  $10,000  will  be 
required  for  the  maintenance  of  this  harbor,  to  be  api>lied  to  pier  exten- 
sion, pi-otection,  repairs,  and  dredging. 

July  1,  lfcl80,  amount  available $10,860  72 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$18,800  72 

July  1,  1881,  amonntexpendedduringtiscalyear,  exclusive  of  outstanding 

Uabilities  July  1, 1880  ...^ 7,541  61 

I 
July  1,  1881,  amount  available 11,319  11 

Amount  (estimated)  required  for  completion  of  existinfi:  project  10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      10 ,  000  00 

(See  Appendix  F  F  2.) 

3.  Racine  Harbor^  Wisoonain, — The  original  depth  of  water  at  the 
entrance  to  this  harbor  was  not  more  than  6  feet  at  any  time,  generally 
less,  and  at  times  the  entrance  was  entirely  closed.  The  present  plan  of 
improvement  was  adopted  in  1843,  and  consisted  originally  in  the  con- 
struction of  parallel  piers  at  the  river  mouth,  and  dredging  between 
them  so  as  to  obtain  a  navigable  channel  of  12  feet.  The  piers  have 
been  continually  extended  to  exclude  the  drift  along  the  shore,  and  to 
provide  for  deepening  the  channel  to  15  feet  or  more.  There  was  ex- 
pended on  this  harbor  up  to  June  30, 1880,  $197,185,  resulting  in  a  chan- 
nel, not  less  than  15  feet  in  depth  for  a  width  of  50  feet,  and  not  less 
than  11  feet  for  a  width  of  100  feet. 

The  sum  expended  during  the  year  ending  June  30, 1881,  was  applied 
to  extension  of  the  north  pier. 

The  appropriation  of  $6,000  made  by  the  river  and  harbor  act  ap- 
proved March  3,  1881,  will  be  applied  to  building  superstructure  over 
100  feet  of  the  north  pier  extended  in  1879  and  1880,  and  in  dredging 
between  the  piers,  the  channel  having  shoaled  up  for  a  short  distance  to 
U  feet. 

It  is  proposed  to  apply  the  amount  asked  for  the  year  ending  June 
30, 1883,  to  pier  extension,  repairs,  and  dredging.  The  pier  extension 
will  prevent  the  formation  of  shoals  at  the  mouth  of  the  harbor,  and 
reduce  the  sea  between  the  piers,  which  is  to  some  extent  the  cause  of 
the  shoaling  which  annually  occurs.  It  is  estimated  that  if  an  appro- 
priation of  $16,000  is  made  for  this  harbor  at  the  next  session  of  Con- 
gress, an  average  annual  expenditure  of  $8,000  will  be  required  for  its 
maintenance,  to  be  applied  to  pier  extensions,  protections,  repairs,  and 
dredging. 

July  1,  1880,  amount  available $6,854  22 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$12, 854  22 

Joly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 6,860  15 


July  1,  1881,  amount  available 5,994  07 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000  00 

Amount  thai  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     16, 000  00 

(See  Appendix  F  F  3.) 

I 
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4.  Kenosha  Harbor,  Wisconsin. — The  original  depth  of  water  at  the 
entrance  to  this  harbor  nerer  exceeded  4  feet,  and  the  entrance  was 
entirely  closed  by  northeast  storms.  The  present  plan  of  improvement 
consisted  in  the  consttuction  of  two  parallel  piers  at  the  river  mouth, 
and  dredging  between  them  so  as  to  obtain  a  navigable  depth  of  12  feet 
Since  then  it  has  been  expected  to  obtain  a  depth  of  15  feet  or  more,  by 
extending  the  piers  and  dredging.  There  was  expended  on  this  harbor 
up  to  June  30, 1880,  $194,307.41,  resulting  in  a  navigable  channel  with 
a  depth  not  less  than  11 J  leet.  The  sum  expended  during  the  year  end- 
ing  June  30,  1881 ,  was  applied  to  extending  the  north  pier  50  feet  The 
city  of  Kenosha  employed  a  dredge  for  a  short  time  and  a  navigable 
channel  of  12^  feet  has  been  maintained. 

The  appropriation  of  $5,000  made  by  the  river  and.  harbor  act  ap- 
proved March  3, 1881,  will  be  applied  to  further  extension  of  the  north 
pier. 

There  can  be  profitably  expended  during  the  year  ending  June  30, 
1883,  the  sum  of  $17,000.  It  is  proposed  to  apply  the  sum  asked  for, 
for  the  fiscal  year  1882-'83  to  pier  extension,  repairs,  and  dredging. 

The  pier  extension  is  necessary  to  secure  the  desired  depth  at  the 
mouth  of  the  harbor.  Periodical  dredging  between  the  piers  is  neces- 
sary at  this  as  at  other  lake  harbors.  It  is  estimated  that  if  an  appro- 
priation of  $17,000  is  made  for  this  harbor  at  the  next  session  of  Con- 
gress, an  average  annual  expenditure  of  $8,000  will  be  required  for  its 
maintenance,  to  be  applied  to  pier  extensions,  protections,  repairs,  and 
dredging. 

July  1,  1880;  amount  avaUable $6,646  16 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

111,646  16 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,964  11 

July  1,  1881,  amount  avail  able : 5,682  05 

Amount  (estimated)  required  for  completion  of  existing  project .  - .  ^ 57, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     17, 000  00 

(See  Appendix  F  F  4.) 

5.  Waukegan  Harbor,  Illinois, — An  appropriation  of  $15,000  was  made 
for  this  harbor  by  the  river  and  harbor  act  approved  June  14, 1880,  which 
provided : 

That  this  sum  shall  not  be  expended  until  a  Board  of  three  Engineers  shall  have  con- 
vened and  selected  the  site,  and  until  the  same  and  a  free  right  of  way  t^  all  points  of 
the  harbor  shall  have  been  transferred  or  relinquished,  iree  of  cost,  to  tlie  United  Statxjs. 

Another  appropriation  of  $15,000  was  made  by  the  act  of  March  3, 1881. 

The  site  of  the  harbor  was  selected  by  a  Board  of  Engineers  in  July, 
1880,  and  transferred  to  the  United  States,  by  the  city  of  Waukegan, 
by  deed  dated  August  24, 1880.  The  title,  however,  was  not  perfected 
until  May  5,  1881,  so  that  w^ork  could  not  be  commenced  under  the  ap- 
propriation of  June  14,  1880.  The  Attorney-General  of  the  United 
States  having  given  an  opinion  that  the  United  States  now  hold  a  valid 
title  to  the  land  conveyed  to  the  government  for  harbor  purposes,  a  con- 
tract was  made  with  Knapp  &  Gillen,  of  Racine,  dated  June  27,  1881,  to 
commence  work  on  the  harbor,  in  accordance  with  the  approved  plans. 
There  is  now  no  harbor  whatever  at  this  locality.  All  the  lake  commerce 
has  been  conducted  from  bridge  piers  extending  into  the  l|ike.  The 
plan  adopted  is  to  inclose  a  small  basin  by  projecting  piers  into  the  lake 
in  such  a  manner  as  to  protect  vessels  while  in  port.    This  is  proposed 
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to  be  done  by  two  pile-piers,  located  as  follows:  The  north  pier  com- 
mences at  a  point,  on  the  lake  shore  about  2,370  feet  north  of  the  present 
bridge  pier,  and  extends  about  300  feet  into  the  lake;  thence  south  1,650 
feet;  thence  southeast  142  feet;  thence  east  300  feet.  The  south  pier 
commences  at  a  point  on  the  lake  shore  about  240  feet  north  of  the 
bridge  pier  and  runs  easterly  about  900  feet.  The  area  between  the  piers 
and  the  shore  is  to  be  dredged  to  a  depth  of  not  less  than  12  feet,  and 
the  shore  line  revetted.  The  work  proposed  to  be  done  this  season  is 
on  the  north  pier,  extending  about  300  feet  into  the  lake,  and  thence  south 
about  600  feet. 

The  amount  asked  for  the  fiscal  yeai*  ending  June  30,  1833,  will,  if 
granted,  be  applied  in  carrying  out  the  plan  above  described. 

The  original  estunate  for  completing  this  work,  made  in  1879  and  based 
upon  the  prices  of  materials  and  labor  at  that  time,  was  $110,000. 
Prices  have  gi'eatly  advanced,  and  if  only  small  annual  appropriations 
are  made,  which  also  increase  the  cost,  the  above  estimate  will  doubtless 
be  exceeded. 

July  I,  1«80,  amouutecl  availal^le $15,000  00 

Amount  appropriated  by  act  approved  March  3,  ISdl 15, 000  00 

130,000  00 

July  1,  1881,  amounted  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiliiiea  July  1,18^^0 636  37 

July  1,  1881,  amount  available 29,363  63 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883      50, 000  0  0 

(See  Appendix  F  F  5.) 

6.  Fox  and  Wiscomin  rtrer*.— The  improvements  on  the  Fox  River, 
consisting  principally  of  22  locks,  11  dams,  and  7J  miles  of  canal,  were 
purchased  in  1872  of  the  Green  Bay  &  Mississippi  Canal  Company.  The 
locks  and  dams  were  of  a  temi)orary  character,  exce]>t  one  lock,  and 
generally  in  bad  condition.  ^Navigation  was  practically  stopped  on  the 
Lower  Fox  and  suspended  on  the  Upper  Fox  in  low-water.  The  plan 
of  improvement  was  to  rebuild  all  of  the  locks  and  dams,  making  the 
locks  of  masonry,  and  tfie  dams  either  of  masonry  or  of  crib-work,  filled 
with  stone.  This  was  almost  equivalent  to  an  entire  new  work.  There 
have  been  constructed  11  new  locks  of  masonry,  6  of  which  replace  7 
old  ones,  and  5  are  additional ;  12  new  dams  have  been  built,  7  replac- 
ing old  ones.  A  new  retaining-wall  of  solid  masonry,  800  feet  long  and 
21  feet  high,  for  the  canal  at  Appleton  has  been  completed;  the  canal 
at  Portage,  2^  miles  long,  connecting  the  two  rivers,  has  been  deepened 
to  0  feet  and  widened  to  75  feet;  all  the  old  locks  have  been  ]mt  in  as 
good  order  as  possible;  12  cut-offs  have  been  made,  with  a  total  length 
of  about  5 J  miles;  over  1,500,000  cubic  yards  of  material  have  been 
dre<lged  from  the  channels,  canals,  and  cut-offs;  the  canal  banks  have 
been  raised  and  strengthened;  5  dwellings  built  for  lock-tenders,  &c. 
The  result  of  tbese  works  is  that  the  Fox  Eiver  is  navigated  throughout 
the  year  by  steamboats. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
rivers  up  to  June  20,  1880,  is  81,090,273.20.  In  1874  a  revised  esti- 
mate was  made  for  completing  this  work,  ai'.cording  to  plans  adopted, 
amounting  to  $3,599,105.  Since  then  $1,420,000  has  been  appropriated, 
leaving  for  completion  $2,179,105.  An  additional  estimate  for  canal  at 
mouth  o^  Lake  Winnebago  was  made  in  annual  report  of   1876  of 


Digitized  by 


Google 


284         REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY.    • 

8146,558,  increasing  the  above  to  $2,325,663.    There  has  been  expended 
during  the  year  ending  June  30, 1881: 

On  the  Fox  River ^S5,061  07 

On  the  Wisconsin  River 58,676  17 

Total ^ 143,737  24 

The  results  of  the  expenditures  will  not  be  manifest  until  the  work  is 
completed,  although,  as  above  stated,  navigation  over  a  large  portion  of 
the  line  has  been  greatly  improved.  The  foregoing  estimates  were  made 
on  the  supposition  that  adequate  appropriations  would  be  made.  The 
appropriations  for  the  past  five  years  have  been  entirely  inadequate  for  a 
work  of  this  magnitude.  Those  for  the  past  two  years,  $125,000,  would 
not  be  much  more  than  sufficient  for  the  annual  maintenance  of  the 
work,  if  it  were  completed  ;  of  the  $125,000,  but  $75,000  was  available 
for  the  Fox.  Deducting  the  cost  of  cbredging  operations  and  necessary 
cost  of  repairs  of  old  work,  there  is  not  sufficient  to  warrant  the  con- 
struction of  new  work.  Some  of  the  old  locks  are  in  bad  condition  and 
liable  to  become  unserviceable,  which  would  destroy  existing  naviga- 
tion. If  they  could  all  be  replaced  with  masonry  locks  the  cost  of  main- 
tenance would  be  greatly  reduced. 

There  can  be  j)rofitably  expended  during  the  year  ending  June  30, 
1883,  the  sura  of  $500,000*  in  carrying  out  the  project. 

On  the  Wisconsin  Kiver  there  was  no  navigation  at  low-water,  owing 
to  sand-bars.  One  hundred  and  ninety-eight  dams  of  brush  and  stone^ 
with  a  total  length  of  95,992  feet,  have  been  built.  These  are  distributed 
over  about  50  miles  of  the  river.  The  object  of  these  dams  is  to  reduce 
the  width  of  the  river,  so  as  to  concentrate  the  force  of  the  current  in  a 
narrow  channel  and  increase  the  depth  by  scouring  out  the  sand  which 
constitutes  the  bed  of  the  stream.  Wherever  the  channel  has  been  suffi- 
ciently contracted,  an  increased  depth  has  resulted.  During  the  past 
year  the  channel  has  been  contracted  continuously  to  a  width  of  300  feet 
at  low- water  for  a  distance  of  7  miles  below  Portage,  as  recommended  by 
the  Board  of  Engineers.  About  4  miles  of  this  was  done  in  1880,  and 
gave  a  4-foot  channel  at  the  lowest  nUige  of  the  season.  This  continuous 
contraction  will  be  continued  for  a  distance  of  12  miles  below  Portage. 

The  following  work  remains  to  be  done  to  complete  the  improvement 
on  the  Fox  River: 

On  tJie  Lower  Fox. — Rebuilding  10  locks  and  1  dam ;  deepening  chan- 
nel to  6  feet ;  constructing  guard  gates  at  heads  of  canals  at  Menasha, 
Appleton,  Kaukauna,  Rapid  Croche,  and  Little  Kaukauna;  construct- 
ing waste  weirs  in  dams  at  Menasha  and  Kaukauna ;  lengthening  Rapid 
Croche  lock;  building  lock-tenders'  dwellings;  strengthening  and  paving 
canal  banks. 

On  the  Upper  Fox. — Rebuilding  4  locks  at  Portage,  Governor's  Bend 
and  Montello,  and  2  dams  at  Governor's  Bend  and  Montello ;  widening 
canals  at  Berlin,  White  River,  Princeton  and  Grand  River,  and  pro- 
tecting their  banks ;  protecting  river  banks  where  they  are  liable  to 
wash ;  dredging  channel  of  river  to  G  feet  in  depth  and  100  feet  in  width, 
and  placing  buoys  to  mjark  channel ;  building  lock-tenders'  houses. 

On  the  WMComin  Elver, — About  300,000  feet  of  wing-dams. 

It  is  proposed  to  apply  the  funds  now  available  and  estimated  for  the 
year  ending  June  30,  18$^,  to  continuing  the  work  in  accordance  with 
the  i)lans  jwlopted. 
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July  1,  1880,  amount  available $174,623  77 

TolU  received  and  deposited  to  credit  of  appropriation 2, 461  54 

Miscellaneous  receipts 193  50 

Amount  appropriated  by  act  approved  March  3,  1881 125, 000  00 

$302,278  81 

4ulv  1,  1881,  amount  exx>ended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 143,737  24 

July  1,  1881,  amount  available 158,541  57 

Amount  (estimated)  required  for  completion  of  existing  project 2, 325, 663  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      500, 000  00 

(See  Appendix  F  F  6.) 

IMPROVEMENT  OP  THE  HARBORS  OP  OHICAGK)  AND   CALUMBT,  LAKE 
MICHIGAN — IMPROVEMENT  OP  ILLINOIS  RIVER. 

Officer  in  charge  Maj.  G.  J.  Ly decker,  Corps  of  Engineers. 

1.  Chicago  Harbor,  Illinois, — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870,  and  modified  in  1878,  the  original 
object  being  to  provide  an  outer  harbor,  and  thereby  relieve  the  over- 
crowded state  of  the  Cl^ieago  River,  and  afford  a  limited  refnge  for 
vessels  in  heavy  weather ;  the  modified  project  gives  cover  to  a  greater 
extent  of  shore  line,  extends  the  area  of  sheltered  space  in  the  harbor, 
and  provides  for  the  construction  of  an  exterior  breakwater  to  facilitate 
entrance  to  the  harbor,  and  afford  a  harbor  of  refuge  in  deep  water. 

The  amount  expended  since  1870,  in  the  executioii  of  this  project  is 
4731,144.4^,  and  has  resulted  in  the  construction  of  8,200  linear  feet  of 
piers  and  breakwaters  that  comprise  the  sheltering  elements  of  outer 
harbor,  in  the  partial  dredging  of  the  outer  harbor,  affording  a  wide 
channel  through  it  16  feet  deep,  and  in  the  construction  of  1,000  linear 
feet  of  cribs  that  will  be  used  in  the  exterior  breakwater.  The  money 
appropriated  by  the  act  of  March  3, 1881,  viz,  $150,000,  will  be  applied 
to  continuing  work  on  the  exterior  breakwater. 

The  appropriation  of  $350,000  asked  for  the  fiscal  year  ending  June 
30,  1883,  is  necessary  for  continuing  the  work  now  in  progress,  viz, 
dredging  the  outer  harbor  and  constructing  the  exterior  breakwater. 
This  structure  will  be  5,436  feet  long  when  completed ;  its  location  is 
across  the  track  of  vessels  approaching  the  harbor,  and  having  been 
commenced,  it  is  a  matter  of  the  gravest  importance  to  their  safety  that 
it  be  completed  at  the  earliest  date  practicable ;  until  entirely  finished 
and  properly  lighted,  it  will  be  a  constant  danger  to  navigation,  and  it 
is  therefore  urged  that  the  full  amount  asked  for  be  appropriated.  As 
indicating  the  magnitude  of  the  work,  and  the  importance  of  having 
ample  means  for  its  prosecution,  it  should  be  noted  that  cribs  used  are 
100  feet  long,  30  feet  wide,  and  average  30  feet  in  depth  when  sunk ;  the 
amount  of  stone  required  to  fill  one  such  crib  is  400  cords  (over  20,000 
tong),  and  the  safety  of  the  work  requires  that  each  crib  be  completely 
filled  within  the  shortest  possible  time  after  it  is  sunk,  in  order  to  pre- 
vent its  destruction  in  the  event  of  a  storm  arising  before  this  is 
accomplished. 

July  1,  1880,  amount  available $166,291  96 

Amount  appropriated  by  act  approved  March  3,  1881 150, 000  00 

$316,291  96 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

oir  outstanding  liabilities  July  1,  1880 58.637  99 

July  1,  1881,  outstanding  liabilities 9,6*^8  22 

68,266  21 


July  1,  1881,  amount  available *  248,025  75 
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Amount  (estimated)  reauired  for  completion  of  exintinj;  project $430,000  00 

Amount  that  can  be  profitably  expcndedin  fiscal  year  ending  June  30, 1883.     350,000,00 

(See  Appendix  G  G  l/) 

2.  Calumet  Harbor j  Illinois. — ^The  present  project  for  the  improvemeni; 
of  this  harbor  has  for  its  object  the  creation  and  maintenance  of  a  chan- 
nel 300  feet  wide  and  10  feet  deep,  from  Lake  Michigan  to  Calumet  River. 
As  originally  projected,  the  depth  was  to  be  13 J  feet,  the  increase  to  16 
feet  having  become  necessary  to  accommodate  the  larger  class  of  vessels 
now  frequenting  the  harbor,  and  which  draw,  when  loaded,  15  feet. 
The  natural  channel  over  the  bar  at  the  mouth  of  the  river  was  narrow, 
crooked,  and  unreliable,  varying  in  depth  from  4  to  7  feet. 

The  amount  expended  to  June  30, 1881,  is  $296,797.03,  and  has  re- 
sulted in  securing  a  narrow  channel  13  feet  deep  at  low- water.  This  lias 
been  accomplished  by  dredging  298,548  cubic  yards,  and  constructing 
4,710  linear  feet  of  piers  for  the  protection  of  the  channel- way  between 
them. 

The  appropriation  of  $35,000  asked  for  is  to  be  applied  to  completing 
the  channel  between  the  piers  to  its  full  width,  and  to  extending  the 
north  pier  far  enough  to  prevent  any  bar  formation  at  the  entrance ; 
this  amount  will  suffice  to  complete  the  present  project,  and  its  imme- 
diate completion  is  a  matter  of  importance,  in  view  of  the  rapidly  grow- 
ing commercial  interests  of  the  port. 

July  1,  1880,  amount  available $20,708  16 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$50,708  16 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 20,505  19 

July  1,  1881,  amount  available 30,202  97 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    35, 000  00 

(See  Appendix  G  G  2.) 

3.  Illinois  River. — From  1869  to  1880  the  improvement  of  this  river, 
so  far  as  carried  on  by  the  general  government, , consisted  chiefly  in 
dredging  channels  through  the  worst  bars  and  the  construction  of  wing- 
dams  and  dikes  to  assist  in  maintaining  them  by  contracting  the  gen- 
eral water-way;  this  work  was  designed  .to  afford  a  temporary  relief  to 
navigation,  and  ultimately  constitute  a  part  of  the  radical  improvement 
of  the  river  by  the  slackwater  system ;  the  amount  expended  in  that 
way  to  June.30, 1880,  was  $550,450.56,  and  resulted  in  giving  channels, 
with  a  navigable  depth  of  from  3  to  4  feet,  through  the  worst  bars,  the 
aggregate  length  of  dredged  channels  being  about  24  miles  j  these  chan- 
nel were  not  permanent,  and  at  low- water  stages  boats  could  not  go 
through  with  a  draft  exceeding  30  inches.  Prior  to  any  improvement 
the  natural  channels  were,  as  a  rule,  narrow,  crooked,  and  shifting,  and 
low- water  navigation  was  limited  to  a  draft  of  about  18  inches. 

A  radical  improvement,  extending  90  miles  below  the  head  of  naviga- 
tion at  La  Salle  (where  the  Illinois  and  Michigan  Canal  enters  the  river), 
has  been  effected  by  the  State  of  Illinois  by  the  construction  of  two 
locks,  creating  a  slackwater  navigation  adapted  to  a  navigable  depth 
of  6  feet  at  extreme  low- water.  The  present  project  contemplates  the 
extension  of  this  system  of  improvement,  100  miles  further  down,  which 
will  bring  it  nearly  to  the  mouth  of  the  river.  This  is  to  be  accomplished 
by  the  constniction  of  two  locks,  that  part  of  the  river  between  the 
lowest  lock  and  the  mouth  being  given  the  same  navigable  depth  by 
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dredging.  Preliminary  work  on  tliis  project  was  commenced  during  the 
past  fiscal  year,  the  amonnt  expended  in  its  execution  being  $34,471.77. 
Arrangements  are  now  complete  for  an  energetic  prosecution  of  the  work, 
and  the  $250,000  appropriated  by  the  act  of  March  3,  l^l-i  will  be  ap- 
plied to  this  object.  The  appropriation  of  $380,000  asked  lor  the  fiscal 
year  ending  June  30, 1883,  is  to  be  applied  to  this  object,  the  entire 
amount  being  considered  essential  to  a  satisfactory  progress  on  the  works 
of  construction  and  to  making  the  ultimate  cost  of  the  completed  im- 
provement a  minimum.  Of  this  amount,  at  least  $25,000  will  be  required 
for  operating  the  dredging  outfit,  which  is  owned  by  the  government 
and  was  especially  provided  for  works  on  this  river. 

July  1,  1^0,  amount  available $148,337  81 

Amount  appropriated  by  act  approved  March  3,  1881 250, 000  00 

$398,337  81 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  18tt0 25,416  37 

July  1,  1881,  outstanding  liabilities 9,055  40 

34,471  77 

July  1,  1881,  amount  available 363,866  04 

Amount  (estimated)  required  for  completion  of  existing  project 552, 512  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  end mg  June  30, 1883.    380, 000  00 

(See  Appendix  G  G  3.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  June 
14,  1880,  Major  Lydecker  was  charged  with  and  has  completed  the  fol- 
lowing, the  results  of  which  were  transmitted  to  Congress  at  its  last 
session: 

1.  Chicago  River  from  its  mouth  to  the  junction  of  the  North  and  South 
Branches. 

2.  That  part  of  the  North  Branch  of  Chicago  River  lying  in  the  town  of 
Lake  View. 

(See  Appendix  G  G  1.) 

And  to  comply  with  the  river  and  harbor  act  of  March  3, 1881,  he  is 
charged  with  the  following,  the  results  of  which  will  be  duly  submitted 
when  received: 

1.  The  Calumet  River  from  South  Chicago  to  the  village  of  Pullman^  on 
Lake  Calumet. 

DCPBOVEMENT  OF  THE  HARBORS  OP  MICHIGAN  CITY  AND  NEW  BUF. 
PALO,  LAKE  MICHIGAN. 

Officer  in  charge,  M^.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Harbour  at  Michigan^  City^  Indiana — Outer  Harbor. — ^The  plan  of  the 
harbor  was  modified  in  July,  1880,  by  a  Board  of  Engineers  convened 
to  consider  the  project  for  improvement. 

As  modified,  the  entrance  to  the  outer  harbor  will  be  greatly  facili- 
tated, and  the  inner  harbor  will  be  in  a  great  measure  relieved  from  the 
effects  of  the  heavy  seas  which  have  heretofore  caused  great  annoyance 
to  shipping. 

The  modification  of  the  plan  consists  in  placing  the  entrance  at  the 
northwest  ajigle,  with  two  parallel  piers  300  feet  apart,  instead  of  the 
northeast  angle,  as  first  adopted. 
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During  the  year  the  breakwater  has  been  extended  eastward  150 
linear  feet. 

The  foundation  piles  for  a  further  extension  of  150  feet  have  been 
driven,  and  three  cribs  are  in  readiness  for  sinking. 

The  channel  entrance  to  the  inner  harbor  having  shoaled  somewhat, 
it  became  necessary  to  deepen  it  by  dredging,  to  permit  towing  the 
cribs  to  the  breakwater. 

Five  thousand  nine  hundred  and  twenty-four  cubic  yards  of  material 
were  removed  from  the  shoal,  and  dumped  in  the  lake. 

The  harbor  at  this  place  was  originally  simply  the  mouth  of  a  creek, 
which  was  generally  obstructed  by  sand-bars. 

A  project  for  its  improvement  with  special  reference  to  making  it  a 
harbor  of  refuge  was  adopted  in  1870. 

The  improvements  thus  far  are  such  as  to  enable  vessels  of  the  largest 
class  now  on  the  lakes  to  enter  at  all  time« ;  and,  while  formerly  there 
waa  no  regular  commerce  762  loaded  vessels  entered  i^nd  709  left  the 
port  during  the  last  year. 

Tlie  entrance  is  sufficiently  deep  for  all  ordinary  purposes,  but  the 
absence  of  piers  and  the  incomplete  condition  of  the  breakwater,  per- 
mits the  formation  of  currents  which,  in  storms,  are  so  strong  as  to  cause 
difficulty  in  entering  with  sail  vessels.  Several  vessels  have,  from  this 
cause,  missed  the  entrance  and  been  wrecked  upon  the  shore.  The 
necessity  for  an  appropriation  sufficiently  large  for  the  completion  of 
the  breakwater  and  entrance  piers  during  the  next  year  is  urgent. 

Since  the  harbor  furnishes  no  anchorage,  owing  to  shallow  water  in  the 
basin,  the  necessity  for  dredging  at  once  is  apparent. 

The  officer  in  charge  recommends,  for  the  reason  that  it  would  be  much 
more  economical,  that  an  appropriation  of  $20,000  be  made  for  building  a 
dredge,  in  addition  to  the  appropriation  for  the  work. 

There  ha^  beeen  expended  to  Juhe  30, 1881,  including  outstanding 
liabilities,  the  sum  of  $359,798.33. 

The  amount  required  to  complete  the  work  according  to  present  pro- 
ject is  $190,000. 

Of  this  amount  $100,000  should  be  appropriated  for  the  next  fiscal 
year,  in  addition  to  the  sum  asked  to  build  a  dredge. 

It  is  proposed  to  use  this  amount,  if  granted,  in  completing  the  break- 
water and  the  piers  to  protect  the  entrance;  in  building  a  dredge  and 
commencing  the  deepening  of  the  basin  for  anchorage. 

July  1,  1880,  amount  available $44,342  11 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

164,342  11 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 34,337  67 

July  1,  1881,  outstanding  liabilities 1,675  76 

36,013  43 

July  1,  1881,  amount  available 28,328  68 

Amount  (estimated)  required  for  completion  of  existing  project 190, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  120, 000  00 

Inner  Harhor. — The  channel  has  been  extended  to  full  width  to  Market 
street.  The  cuts  on  west  side  have  been,  extended  to  Division  street, 
and  on  east  side  100  feet  south  of  Miller  street. 

The  government  dredge  worked  five  months  and  removed  58,224  cubic 
yards  in  extending  the  harbor,  and  1,770  cubic  yards  in  removing  bars. 

The  dredge  being  old  and  worn  out,  was  rebuilt  during  the  winter. 
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A  contract  has  been  made  for  dredging  60,000  cubic  yards  the  ensu- 
ing year. 

The  work  thus  far  done  has  resulted  in  more  than  doubling  the  com- 
merce of  the  place  in  the  last  four  years.  Its  lumber  market  is  now  only 
second  to  that  of  Chicago. 

There  has  been  expended  on  this  improvement  to  June  30,  1881,  in- 
oluding  liabilities,  the  sum  of  $36,064.74. 

The  present  project  contemplates  extending  the  improvement  a  dis- 
tance of  half  a  mile. 

The  officer  in  charge  estimates  that  the  sum  asked  for  will  complete 
the  work  in  accordance  with  the  plan  submitted  in  last  annual  report. 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 25, 000  00 

$40,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 10,278  59 

July  1,  1881,  outstanding  liabilites 786  15 

11,064  74 

July  1,  1881,  amount  available 28,935  26 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 

(See  Appendix  H  H  1.) 

2.  Harbor  at  Ifew  Buffalo^  Michigan. — Xo  work  of  improvement  was 
undertaken  at  this  place  during  the  year. 

The  act  of  March  3, 1881,  required  a  survey  for  a  harbor  of  refuge, 
which  was  made  from  a  balance  remaining  of  former  appropriation  for 
the  work.  A  full  report  with  estimates  of  cost  will  be  submitted  as  soon 
as  the  notes  can  be  reduced  and  plotted. 

It  is  proposed  to  apply  the  funds  now  available,  $4,637.59,  to  repair- 
ing the  pier  constructed  by  the  government. 

Julyl,  1880,  amount  available $5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitiesJuly  1,1880 362  41 

July  1, 1881,  amount  available 4,637  59 

(See  Appendix  H  H  2.) 

IMPEOVEMENT  OP  HARBORS  ON  EASTERN  SHORE  OF^  LAKE  MICHIGAN 
AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS— IMPROVEMENT  OF 
SAGINAW  RIVER  AND  OF  CERTAIN  HARBORS  ON  LAKE  HURON — CON- 
STRUCTION OF  ICE-HARBOR  OF  REFUGE  AT  BELLE  RIVER — IMPROVE- 
3£ENT  OF  CLINTON  RIVER — ^REPAIR  AND  PRESERVATION  OF  SAINT 
CLAIR  FLATS  CANAL. 

Officer  in  charge,  Maj.  Franklin  Harwood,  Corps  of  Engineers. 

1.  Carlevoix  Harbor,  Michigan. — ^Tbe  original  channel  of  entrance  to 
this  harbor  had  an  average  width  of  75  feet,  the  depth  of  water  varying 
from  2  to  6  feet. 

The  present  project  for  its  improvement  wa«  adopted  in  1868,  and 
revised  in  1875  and  1876,  its  object  being  to  dredge  a  channel  100  or 
150  feet  wide  to  a  depth  of  12  feet,  and  to  protect  both  sides  of  it  with 
close  piling;  this  was  modified  in  1876  by  substituting  crib  work  for 
pile  piers. 

The  amount  expended  to  June  30,  1880,  was  $30,938.52,  and  has  re- 
19  E 
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suited  in  securing  a  channel  100  feet  wide  between  the  piers,  with  a 
depth  of  not  less  than  9  feet  6  inches. 

The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$5,318.62  which  was  applied  to  repairs  and  completion  of  piers. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $20,000,  which  it  is  proposed  to  expend,  if  appropriated^ 
in  completing  the  dredging  of  the  interior  channel  to  80  feet  in  width 
and  12  feet  depth,  with  channel  100  feet  wide  between  the  piers. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $135,000. 

July  1,  1880,  amount  available $10,061  48 

Amount  appropriated  by  act  approved  March  3,  1681 10, 000  00  ' 

$20,061  4S 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,073  99 

Julyl,  1881, outstanding  liabilities 1,244  63 

5,318  62^ 

Julyl,  1881,  amount  available 14,742  86 

Amount  (estimated)  required  for  completion  of  existing  project.... 135, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     20, 000  00 

(See  Appendix  1 1 1.) 

2.  Frankfort  Harbor^  Michigan. — The  natural  channel  of  entrance  to 
this  harbor  was  not  more  than  from  3  to  4  feet  in  depth.  The  present 
project  for  its  improvement  was  adopted  in  1866,  the  object  being  to 
dredge  a  new  outlet  through  a  strip  of  land  which  separated  Lake  Aux 
Bees  Scies  from  Lake  Michigan,  and  the  building  of  two  parallel  piers, 
to  extend  from  12  feet  soundings  in  the  inner  lake  to  the  same  depth  in 
Lake  Michigan,  with  a  width  of  200  feet  between  the  piers. 

The  amount  expended  to  June  30, 1880.  was  $213,069.21,  resulting  in 
securing  a  channel  75  feet  wide,  with  a  aepth  of  not  less  than  12  feet* 

The  amount  expended  during  the  year  ending  June  30, 1881.  waa 
$5,162.45,  and  has  resulted  in  restoring  the  channel  above  mentioned 
which  was  filled  in  from  the  channel  banks. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $40,000,  which,  if  appropriated,  it  is  proposed  to  expend 
in  completing  the  channel  of  entrance. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $100,000. 

July  1,  1H80,  amount  available $5,590  64 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$15,590  64 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 5,042  45 

July  1,  1881,  outstanding  liabilities 120  00 

5, 162  45 

July  1,  1881,  amount  available 10,428  19 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    40, 000  00 

(See  Appendix  1 1  2.) 

3.  Harbor  of  Refuge  at  Portage  LaJce,  Lake  Michigan. — ^At  this  har- 
bor DO  natural  channel  existed  previous  to  the  beginning  of  the  improve- 
ment. 
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The  project  for  iinprovement  was  adopted  in  1879,  the  object  being  to 
make  it  a  harbor  of  reftige  and  to  afford  a  channel  of  a  navigable  width 
of  300  feet,  and  not  less  than  18  feet  deep.  The  amount  expended  to 
Jane  30^  1880,  was  $8,954.14,  and  resulted  in  securing  a  channel  50  feet 
wide,  with  a  depth  of  not  less  than  6  feet. 

The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$8,762.48,  and  has  resulted  in  converting  the  temporary  brush  jetties 
into  permanent  pile  piering,  out  to  12  feet  depth  in  the  lake. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $100,000,  and,  if  appropriated,  it  is  proposed  to  expend 
it  in  pier  extension  in  furtherance  of  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  is  indeterminate. 

July  1,  l&¥>j  amount  available 111,045  86 

Amoant  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$21,045  86 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8,313  61 

July  1,  1881,  outstanding  liabilities 448  87 

8,762  48 

July  1,  1881,  amount  available 12,283  38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

(See  Appendix  113.) 

4.  Manistee  Harbor j  Michigan. — A  narrow  channel  with  not  more  than 

8  feet  depth,  was  afforded  at  this  harbor  by  the  slab  piers  built  by  local 
enterprise.  The  present  project  for  the  improvement  was  adopted  in 
1866,  and  modified  in  1870-'74,  the  object  being  to  afford  a  channel  of 
entrance  of  navigable  width,  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $175,516.20,  and  has  re- 
sulted in  securing  a  channel  170  feet  wide,  with  a  depth  of  not  less  than 

9  feet  at  its  shoalest  part. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$9,015.55,  and  has  resulted  in  adding  three  cribs,  50  feet  in  length  each, 
to  the  north  United  States  pier,  and  in  deepening  the  channel  to  14 
feet  for  a  narrow  width,  to  connect  with  the  improved  river  channel 
above. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $40,000,  and,  if  appropriated,  it  is  proposed  to  expend 
it  in  completing  the  channel  to  full  width  and  14  feet  depth,  and  in  pier 
extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  improvement,  in  accordance  with  the  approved  and  adopted 
project,  is  indeterminate. 

July  1,  1880,  amount  available $17,143  99 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$27, 143  99 

July  1  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 8,843  68 

July  1,  1881,  outstanding  liabilities 171  87 

9,015  55 

July  1,  1881,  amount  available 18,128  44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  20, 1883.    40, 000  00 

(See  Appendix  1 1  4.) 
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5.  Ludington  Harbor,  Michigan. — The  channel  made  by  local  enter- 
prise at  thin  harbor  was  narrow,  and  not  more  than  7  feet  in  depth. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1867,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
width,  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $195,339.51,  and  resulted 
in  securing  a  channel  about  200  feet  wide,  with  a  depth  of  not  less  than 
lOJ  feet  along  the  axis. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$5,277.68,  and  has  resulted  in  securing  the  south  pier  head,  endangered 
by  the  storm  of  October  16, 1880,  and  the  channel  of  entrance  from  sand 
leakage  through  the  piers  and  revetments. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $35,000,  which,  if  appropriated,  it  is  proposed  to  apply 
in  general  repairs,  dredging  the  channel  of  entrance  to  12  feet  depth, 
and  in  200  linear  feet  of  pier  extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,1880,  amonnt  available $8,283  33 

Amount  appropriated  by  act  approved  March  3,  1881 lO,  000  00 

118,283  33 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 5,277  68 

July  1,  1881,  amount  available 13,005  65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    35, 000  00 

(See  Appendix  1 1  5.) 

6.  Penticater  Harbor y  Michigan. — The  original  channel  at  this  harbor 
was  narrow,  with  not  more  than  4  feet  depth  in  the  shoalest  part. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  navigable  width  and  of 
not  less  than  12  feet  in  depth. 

The  amount  expended  to  June  30, 1880,  was  $167,680.64,  and  resulted 
in  securing  a  channel  150  feet  wide  and  of  suflBicient  depth  in  mid-channel 
to  accommodate  vessels  drawing  9  feet  of  water. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$4,708.76,  and  has  resulted  in  securing  the  channel  of  entrance  from 
sand  encroachments  through  and  over  the  piers  and  revetments. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $35,000,  which,  if  appropriated,  it  is  proposed  to  ex- 
pend in  completing  the  dredging  of  the  channel  to  clear  100  feet  width 
with  12  feet  depth,  and  in  200  feet  pier  extension. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,  1880,  amount  available |4,696  76 

Amount  appropriated  by  act  approved  March  3,  1881 10,000  00 

'  $14,696  76 
July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4,218  60 

July  1,  1881,  outstanding  liabilities 490  16 

4,708  76 

July  1,  1881,  amount  available 9,988  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    35, 000  00 

(See  Appendix  II  6.) 
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7.  White  Eiver  Harbor  J  MieMgan. — The  old  channel  at  this  harbor 
being  narrow,  tortaons,  and  too  shoal  to  accommodate  any  bat  very 
small  vessels,  a  new  channel  was  deemed  to  be  necessary. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  navigable  width  and  of 
not  less  than  12  feet  in  depth. 

The  amount  expended  to  June  30, 1880^  was  $197,322.98,  and  has  re- 
solted  in  securing  a  channel  of  varying  width,  and  not  less  than  8  feet 
in  depth. 

The  amount  expended  during  the  year  ending  June  30, 1881,  is 
$11,627.28,  and  has  resulted  in  nearly  arresting  the  shoaling  of  the 
channel  of  entrance  by  sand-drift  through  and  over  the  piers  and  re- 
vetments. 

The  amount  of  $40,000  can  be  profitably  expended  during  the  year 
ending  June  30, 1883,  and,  if  appropriated,  it  is  proposed  to  apply  it  in 
completing  measures  to  arrest  sand-drift,  in  dredging  the  channel,  and 
in  constructing  200  feet  pier  extension  under  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  indeterminate. 

July  1,  1880,  amount  available $10,727  02 

Amount  appropriated  by  act  approved  March  3,  1881 7, 500  00 

118,227  02 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 11,202  79 

July  1,  1881,  outstanding  liabilities 424  49 

11,627  28 

July  1,  1881,  amount  available 6,599  74 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 000  00 

(See  Appendix  117.) 

8.  Mmlcegon  Harbor^  Michigan. — The  original  channel  at  this  harbor 
was  irregularly  defined  by  slab-piers,  whi6h  gave  fair  access,  but  a  bar 
just  at  the  pier  ends,  on  which  but  7  feet  of  water  was  found,  obstructed 
the  entrance. 

The  present  project  for  improvement  was  adopted  in  1806,  the  ob- 
ject being  to  afford  a  channel  of  entrance  of  navigable  width  with  the 
ends  of  the  piers  resting  in  17  feet  soundings  over  the  bar. 

The  amount  .expended  to  June  30, 1880,  was  $144,583.22,  and  has  re- 
sulted in  securing  a  channel  186  feet  wide,  with  an  available  depth  of  13 
feet  for  nearly  the  entire  width. 

The  amount  of  $7,628.92  has  been  expended  during  the  year  ending 
June  30, 1881,  and  has  resulted  in  securing  the  channel  of  entrance  from 
sand-drift,  and  in  keeping  the  piers  in  repair. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $75,000,  and  it  is  proposed  to  apply  it,  if  appropriated, 
in  completing  the  detacned  section  of  the  north  pier  to  17  feet  depth  of 
water  and  extending  the  south  pier  to  a  corresponding  distance. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  projeet,  is  indeterminate. 
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July  1, 1880, amount  available |11,941  68 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$31,941  68 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,505  42 

July  1, 1881,  outst^ding  HabiUUes 123  50 

7,628  92 

July  1,  1881,  amount  available 24,312  76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    75, 000  00 

(See  Appendix  1 1  8.) 

9.  Orand  Haven  Harbor j  Michigan. — ^The  natural  outlet  to  this  harbor 
was  wide,  but  shoal,  there  being  only  9  feet  water  on  the  best  course. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866,  the  object  being  to  afford  a  channel  of  entrance  of  navigable 
widtli  and  not  less  than  18  feet  depth. 

The  amount  expended  to  June  30, 1880,  was  $301,648.66,  and  has  re- 
sulted in  securing  a  channel  400  feet  wide,  with  depth  varying  from  9 
to  23  feet 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$20,175.82,  and  has  resulted  in  partially  securing  the  inner  harbor  from 
sand  encroachment. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30. 1883,  is  $125,000,  and,  if  appropriated,  it  is  proposed  to  expend 
it  as  follows:  $100,000  in  pier  extension,  and  $25,000  in  repairing  and 
rebuilding  piers  and  revetments. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $300,000. 

July  1,  1880,  amount  available $50,217  49 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

1100,217  49 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  libaiUties  July  1,  1880 16,307  19 

July  1,  1881,  outstanding  liabilities 3,868  63 

20, 175  82 

July  1,1881,  amount  available.. 80,041  67 

Amount  (estimated)  required  for  completion  of  existing  project 300, 000  00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    125, 000  00 

(See  Appendix  119.) 

10.  Grand  Rivera  below  Orand  Rapids^  Michigan. — The  portions  of 
channel  below  Grand  Eapids,  intended  to  be  improved,  have  less  than 
4  feet  water  at  low  stage. 

The  originally  adopted  project,  1881,  is  to  give  relief  to  light  naviga- 
tion by  securing  4  feet  depth  of  water  over  shoals. 

Ko  money  has  been  expended  upon  the  work. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $15,000. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $15,000. 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1,  1881,  amount  available 10.000  00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  tbat  can  be  pronta  bly  expended  in  fiscal  ye  ar  endiog  J une  30, 1883 .     15, 000  00 

(See  Appendix  1 1 10.) 

Digitized  byVjOOQlC 


REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY.        295 

11.  BUtck  Lake  Harbor j  Michigan. — The  channel  at  this  harbor,  made 
by  the  "  Harbor  Board  of  the  City  of  Holland,'^  was  narrow,  irregular, 
and  only  5J  feet  in  depth. 

The  present  project  for  improvement  was  adopted  in  1866  and  modi- 
fied in  1873,  the  object  being  to  afford  a  channel  of  entrance  of  naviga- 
ble width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30, 1880,  was  $217,615.31.  and  resulted 
in  securing  a  navigable  channel  with  a  depth  of  9  feet  midway. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
<$7,751.87,  and  has  resulted  in  partially  securing  the  channel  of  entrance 
from  sand-drift  over  and  through  the  piers. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
<June  30, 1883,  is  $25,000,  and  it  is  proposed  to  apply  it,  if  appropriated, 
in  pier  repairs  and  extension  or  dredging  between  piers,  as  may  be 
most  necessary  when  the  appropriation  becomes  available. 

The  amount  estimated  to  be  required  for  the  entire  and  x>ermanent 
•completion  of  the  work  in  accorilance  with  the  approved  and  adopted 
project^  is  indeterminate. 

July  1,  1H80,  amoimt  available |6,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$12,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 6,960  05 

July  1,  1881,  outstanding  liabilities 79182 

7,751  87 

July  1,  1881,  amount  available 4,248  13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18b3 .    25, 000  00 

(See  Appendix  1 1 11.) 

12.  Saugatuck  Harbor,  Michigan. — The  channel  at  this  harbor  was 
originally  made  by  local  enterprise  and  was  narrow,  with  not  more 
than  7  feet  in  depth,  in  the  best  water. 

The  present  project  for  improvement  was  adopted  in  1869,  the  object 
being  to  afford  a  channel  of  entrance  of  navigable  width,  and  of  not  less 
than  10  feet  in  depth. 

The  amoant  expended  to  Jane  30, 1880,  was  $102,973.59,  and  resulted 
in  secoring  a  channel  of  safftcient  width,  but  of  omy  8  feet  depth,  and 
that  for  but  part  of  the  whole  width. 

The  amount  expended  daring  the  year  ending  June  30,  1881.  was 
$5,278.29,  and  has  resulted  in  dredging  a  navigable  channel  of  10  feet 
depth  below  the  lower  bend  of  the  river  and  in  partially  constructing  a 
revetment  designed  to  preserve  this  channel. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
Jane  30, 1883,  is  $25,000. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  is  indeterminate. 

July  1, 1880,  amount  available $7,465  41 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

(12, 465  41 

July  1. 1881,  amount  expended  during  fiscal  year,  esclusive  of 

outstanding  liabilities  July  1, 1880 2,646  11 

July  1,1881, outstanding  liabiliries 2,632  18 

5,278  29 

July  1,1881,  amount  available 7,187,12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25,. 000  00 

(See  Appendix  1 1 12.) 
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13.  South  Harm  Harbor,  Michigan. — ^The  channel  at  this  harbor  was 
originally  made  by  private  enterprise  and  was  narrow,  with  not  more* 
than  7  feet  depth*  at  the  deepest  place. 

The  present  project  for  improvement  was  adopted  in  1866  and  modi- 
fied in  1879,  the  object  being  to  afford  a  channel  of  entrance  of  naviga- 
ble width  and  of  not  less  than  14  feet  depth. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $147,319.54^  and  resulted  in  securing  a  navigable  channel  with 
an  available  depth  of  water  of  not  less  than  12  feet  midway. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1881,. 
was  $5,160.91,  and  has  resulted  in  securing  a  navigable  channel  with 
an  available  depth  of  water  of  14  feet  inside  the  outer  bar. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $25,000,  and  it  is  proposed  to  apply  it  in  pier  extension 
in  furtherance  of  the  approved  project. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  atfKK>rdance  with  the  approved  and 
adopted  project  is  $100,000. 

July  1,1880,  amount  available |6,754  88 

Amount  appropriated  by  act  approved  Marcb  3, 1881 5, 000  00 

$11,754  8S 

July  1, 1681,  amount  expended  during  fiscal  year,  exclusive  of 

outatandingliabilities  July  1,1880 4,319  18 

July  1,1681,  outstanding  liabilities 841  73 

5, 160  91 

July  1, 1881,  amount  available 6,593  97 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .    25, 000  00 

(See  Appendix  1 1 13.) 

14.  Saint  Joseph  Harbor,  Michigan. — The  natural  channel  at  this  har- 
bor was  aboat  250  feet  wide,  and  12  feet  in  depth  at  the  mouth,  with  9 
feet  in  the  river  above. 

The  present  project  for  improving  this  harbor  was  adopted  in  1836^ 
and  modified  in  1866  and  1874,  the  object  being  to  afford  a  channel  of 
entrance  of  navigable  width  and  not  less  than  16  feet  deep. 

The  amount  expended  to  June  30, 1880,  is  $120,665.11  (which  includes 
the  construction  of  a  wing-dam  at  the  mouth  of  the  Paw  Paw  River), 
and  resulted  in  securing  a  channel  240  feet  wide,  with  a  depth  of  not 
less  than  14  feet  between  the  piers  and  of  12  feet  in  the  south  channel 
of  the  old  basin. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$10,006.01,  and  has  resulted  in  building  1,167  linear  feet  of  plank  beam 
revetment  of  north  bank  of  Benton  Harbor  Canal ;  in  dredging  27,137 
cubic  yards  in  deepening  the  canal;  in  making  repairs  on  the  Saint 
Joseph  piers,  and  extending  the  north  pier  by  the  addition  of  a  crib  50 
feet  in  length. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $38,000,  knd  if  appropriated  it  is  proposed  to  apply  it 
as  follows : 

For  repairs  of  piers  and  catch-sand  protections $5,000  00 

For  pier  extension 25,000  00 

ben  ton  Harbor  Canal : 
For  completing  the  improvement 8,000  00 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
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tion  of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  indeterminate. 

July  1,  1880,  amount  available $11,334  89 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$21,334  &9 

July  1, 1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 10,006  61 

July  1,  1881,  amount  available 11,328  28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 : 

For  Saint  Joseph  Harbor 30,000  00 

For  Benton  Harbor,  Michigan 8,000  00 

38, 000  OO 

See  Appendix  1 1 14.) 

15.  Cheboygan  Harbor^  Michigan. — ^At  this  harbor  the  channel  of  en- 
trance was  originally  narrow,  with  not  more  than  6J  feet  to  7  feet  in 
depth  in  the  shoalest  part. 

The  present  project  for  its  improvement  was  adopted  in  1871,  the 
object  being  to  afford  a  channel  from  the  mouth  of  the  river  200  feet 
wide  and  of  not  less  than  14  feet  depth. 

The  amonnt  expended  to  Jnne  30, 1880,  was  $90,874.42,  and  resulted 
in  securing  a  channel  200  feet  wide  with  a  depth  of  not  less  than  13  feet. 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$3,603.98,  which  has  resulted  in  deepening  the  channel  to  15  feet  for  50 
feet  width  along  its  axis  for  nearly  its  whole  length. 

The  amount  that  can  be  profitably  expended  during  the  year  ending- 
June  3»J,  1883,  is  $20,000,  which,  if  appropriated,  it  is  proposed  to  ex« 
pend  in  completing  the  dredging  for  a  harbor  of  14  feet  depth  of  water. 

The  estimated  amount  required  for  the  entire  and  i)ermanent  comple- 
tion of  the  work  of  improvement,  in  accordance  with  the  approved  and 
adopted  project,  is  $50,000. 

July  1,  1880,  amount  available...! |6,125  58 

Amonnt  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$12, 125  58 

July  1  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,483  98 

Jaly  1,  1881,  outstanding  liabilities 120,00 

3,603  98 

July  1,  1881,  amount  available 8,521  60 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 

(See  Appendix  1 1 15.) 

16.  Thunder  Bay  Harbor^  Michigan. — The  depth  of  the  original  chan- 
nel at  this  harbor  varied  from  time  to  time  from  4  to  7  feet  at  the  shoalest 
part.    It  was,  however,  in  1869,  deepened  by  private  enterprise  to  11  feet. 

The  project  for  its  improviement  was  adopted  in  1876,  the  object  be- 
ing to  afford  a  channel  of  entrance  of  navigable  width  and  of  not  less  than 
13  feet  in  depth. 

The  amonnt  expended  to  June  30, 1880,  was  $3,935.36,  and  has  resulted 
in  securing  a  channel  12  feet  in  depth. 

A  survey  was  made  during  the  fiscal  year,  upon  which  to  base  an  estimate 
for  needed  improvements,  at  a  cost  of  $285,  and  the  officer  in  charge  is 
of  opinion  that  the  harbor  should  be  deepened  to  14  feet,  with  a  view  to 
affording  the  requisite  facilities  for  the  large  and  increasing  lumber 
trade,  at  an  estimated  cost  of  $15,000,  which  sum  he  recommends  be 
appropriated  for  the  fiscal  year  ending  June  30, 1883, 
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July  1,  1880,  amoant  available $564  64 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 285  87 

July  1,  1881,  amount  available 278  77 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  exi)enaed  in  fiscal  year  ending  June  30,  1883.  15, 000  00 

(See  Appendix  1 1 16.) 

17.  Harbor  and  river  at  Au  ISabley  Michigan. — ^Tbe  original  channel  at 
the  mouth  of  the  river  was  not  more  than  5^  feet  in  depth  at  the  shoalest 
part. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  afford  a  channel  of 
entrance  of  100  feet  in  width  in  the  clear,  and  not  less  than  10  feet  in 
depth. 

The  revetment  of  the  banks  of  the  river  from  the  Oscoda  Bridge  to 
the  United  States  piers,  and  the  rectification  of  the  angle  in  the  sonth 
pier,  were  completed  during  the  season  of  1880,  and  the  channel  being 
confined  to  a  width  of  from  80  to  100  feet  was,  by  the  effect  of  the  spring 
freshets,  scoured  to  a  depth  of  fix)m  9  to  10  feet  Thia  scouring  process 
in  the  river,  however,  resulted  in  shoaling  the  bar  at  its  mouth  to  less 
than  6  feet,  and  it  became  necessary,  with  a  view  to  encouraging  the 
acouring  action  of  the  current,  to  construct  a  training  wall  of  piUng  over 
the  bar  and  out  into  the  lake  to  12  feet  water.  Thia  work  was  progress- 
ing favorably  at  the  close  of  the  fiscal  year.  The  officer  in  charge  ex- 
pects in  a  few  more  seasons'  operations  to  complete  the  design  originally 
proposed  for  a  channel  of  100  feet  width  and  10  feet  depUi. 

The  amount  expended  to  June  30, 1880,  was  $37,219.81,  and  resulted 
in  securing  a  channel  80  feet  wide  with  a  depth  of  not  less  than  8  feet 

The  amount  expended  during  the  year  ending  June  30,  1881,  is 
$10,322.24,  which  has  resulted  in  securing  a  depth  in  the  channel  of  not 
less  than  9  feet,  and  generally  over  10  feet 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1883,  is  $12,000,  which,  if  appropriated,  it  is  proposed  to  ex- 
pend in  securing  the  improvement  effected  by  the  season's  work  of  1881. 

The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  is  $12,000. 

Julyl,  1880,  amount  available $10,526  65 

Amount  appropriated  by  act  approved  March  3,  1881 6, 000  00 

$16,526  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 10,202  24 

Julyl,  1881,  outstanding  liabilities 120  00 

10,322  24 

July  1, 1881,  amount  available 6, 204  41 

Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1 883 .     12, 000  00 

(See  Appendix  1 1 17.) 

18.  Saginaw  River,  Michigan. — ^The  natural  channel  of  this  river  was 
tortaons  and  obstructed  by  many  bars,  with  not  more  than  7  feet  in 
depth  at  the  shoalest  part. 

The  present  project  for  tlie  improvement  of  this  river  was  adopted 
in  1874,  and  modified  in  1878,  the  object  being  to  afford  a  clear  depth 
of  not  less  than  10  feet  over  the  bars  in  the  river. 
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The  amount  expended  to  June  30, 1880,  was  $81,000,  and  has  resulted 
in  securing  a  channel  not  less  than  100  feet  wide  and  with  a  depth  of 
not  less  than  9  feet. 

The  amount  expended  during  the  year  ending  June  30, 1881,  $8,862.88, 
was  applied  to  the  preservation  of  the  channel  at  Garrollton  Bar,  and  to 
surveying  with  a  view  to  the  improvement  of  the  channels  at  and  below 
Bay  City. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30,  1883,  is  $205,000,  which,  if  appropriated,  it  is  proposed  to 
expend  in  improving  the  channels  at  and  below  Bay  City..  The  chan- 
nels above  will  be  estimated  for  separately. 

The  estimated  amount  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  pro- 
ject is  $380,000,  exclusive  of  the  upper  river  improvement. 

Julyl,  leSO,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

— $25,000  00 

Jaly  1,  18H1,  amount  expended  daring  fiscal  year,  ezclnsive  of  ontstand- 
ingliabiUtiesJnly  1,1880 8,802  88 

Julyl,  1881,  amount  available 16,137  12 

Amount  (estimated)  required  for  completion  of  existing  project 380, 000  00 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1883.  205, 000  00 

(See  Appendix  1 1 18.) 

19.  Sebewaing  Earhor^  Michigan. — Sebewaing  Biver  is  a  small  stream 
debouching  into  Saginaw  Bay,  with  originally  no  channel  entrance, 
excepting  for  small  boats.  The  original  project  for  the  improvement 
of  the  harbor  at  its  mouth  was  adopted  in  1875,  and  completed  in  1876, 
at  a  cost  of  $8,000,  the  object  being  to  afford  a  channel  100  feet  wide 
and  6  feet  deep. 

The  present  project,  approved  in  1880,  is  to  dredge  a  channel  500  feet 
wide  and  7  feet  deep,  which  it  is  hoped  to  complete  by  aid  of  the  existing 
appropriation. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1880,  was  $8,000,  and  resulted  in  securing  a  channel  100  feet  wide  and 
6  feet  deep. 

The  amount  expended  during  the  year  ending  June  30.  1881,  is 
$3,423.03,  and  has  resulted  in  partially  deepening  the  cbannel  to  7  feet, 
as  proposed. 

No  further  appropriation  is  required. 

Jnly  1,  1880,  amount  available |7,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1880 $1,121  35 

Julyl,  1881,  outstanding  liabilities 2,306  68 

3,428  03 

Julyl,  1881,  amount  available 3,571  97 

(See  Appendix  1 1 19.) 

20.  Ice-harhor  of  refuge^  Belle  River ^  Michigan, — The  act  of  March  3, 
1879,  required  a  *'resurvey  of  bar  at  mouth  of  Belle  Eiver,  Michigan.'' 
The  report  was  submitted,  and  is  found  printed  in  ^nual  report,  1880, 
forming  Appendix  G  G  22,  and  by  the  act  of  March  3, 1881,  $7,000  was 
appropriated  for  removing  the  bar. 

Belle  Biver  is  about  140  feet  in  width  and  from  7  to  9  feet  deep  at  the 
lower  reaches,  which  it  is  intended  to  improve. 
The  project  for  improvement  was  adopted  in  1880,  the  object  being  to 
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afford  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge  and  12  feet 
deep  to  the  second. 

No  money  has  as  yet  been  expended  upon  the  improvement. 

The  amount  that  can  be  profitably  expended  dnring  the  year  ending 
June  30, 1883,  is  $5,000,  which,  if  appropriated,  will  be  expended  in  rec- 
tifying dock  lines  at  the  mouth  of  the  river. 

The  estimated  cost  for  the  completion  of  the  whole  work  is  $5,000. 

Amonnt  appropriated  by  act  approved  March  3,  1681 |7, 000  00 

July  1,  1881,  amount  available 7,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1683.    5, 000  00 

(See  Appendix  1 1  20.) 

21.  Clinton  River j  Michigan. — In  1870  the  channel  of  entrance  to  this 
river  was  very  shallow,  the  shoalest  place  showing  only  3 J  feet  of  water, 
whilst  the  river  was  10  feet  in  depth. 

A  project  of  improving  the  channel  was  adopted  and  approved  in 
1870,  the  object  being  to  aflfbrd  a  channel  50  feet  wide  at  bottom  with  a 
depth  of  8  feet,  and  in  the  execution  of  this  improvement  the  amount 
expended  up  to  close  of  fiscal  year  ending  June  30, 1880,  was  $5,000. 

In  compliance  with  the  acts  of  March  3, 1879,  and  June  14, 1880,  a 
resurvey  at  mouth  of  Clinton  Biver  was  made  and  report  submitted  and 
printed,  forming  Appendix  G  G,  annual  report  of  1880,  and  by  the  act 
of  March  3, 1881,  $8,000  was  appropriated  for  continuing  this  improve- 
ment* 

It  has  been  decided  to  apply  this  money  to  dredging  a  cut  8  feet  deep 
and  60  feet  wide  at  the  entrance  of  the  river. 

The  officer  in  charge  estimates  that  $25,000  can  be  profitably  ex- 
pended during  the  next  fiscal  year,  and  that  amount,  he  reports,  will 
complete  the  improvement. 

Amount  appropriated  by  act  approved  March  3,  1881 $8,000  00 

July  1,  1881,  amount  available 8,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 

(See  Appendix  1 1  21.) 

22.  Saint  Clair  Flats  Ship- Canal,  Michi^fan. — ^This  canal  was  projected 
in  1866,  the  object  being  to  afford  a  straight  channel  300  feet  wide  in 
the  clear  and  13  feet  deep,  and  modified  in  1874  so  as  to  make  the  canal 
200  feet  wide  with  a  depth  of  16  feet,  and  the  amount  expended  to  June 
30, 1880— $588,987.62— has  resulted  in  securing  a  channel  of  this  width 
«ud  depth. 

The  amount  expended  in  repairs  during  the  year  ending  June  30, 
1881,  is  $2,556.47. 

July  1, 1880,  amount  available $2,623  94 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 2,556  47 

July  1,  1881,  amount  available 67  47 

(See  Appendix  1 1  22.) 

EXAMINATIONS  AND   SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  Jane 
14, 1880,  Major  Harwood  has  submitted  reports  upon  the  following  ex- 
aminations and  surveys  which  have  been  submitted  to  Congress : 

1.  Grand  River,  helow  Orand  Rapids,  Michigan,    Printed  in  Senate 
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Ex.  Doc.  50,  Forty-sixth  Congress,  third  session.  (See,  also,  Appendix 
1 1 10.) 

2.  Sttan  Creeky  Lake  Saint  Clair^  Michigan.  Printed  in  House  Ex. 
Doc  79,  Forty-sixth  Congress,  third  session.   (See,  also,  Api)endix  1 1 23.) 

3.  Empire  Bay,  Leelenaw  County,  Michigan.  Printed  in  House  Ex. 
Doc.  79,  Forty-sixth  Congress,  third  session.  (See,  also.  Appendix  1 1 
24.) 

And  to  comply  with  the  provisions  of  the  river  and  harbor  act  of 
March  3, 1881,  he  is  charged  with  and  is  now  engaged  upon  examina- 
tion and  survey /or  harbor  at  Caseville,  Saginaw  Bay.  LaJce  Huron,  the 
results  of  which  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF .  SAINT  MART'S  RIVER ;  ENLARGE>rENT  OF  AND 
OPERATING  SAINl:  MART'S  FALLS  CANAL,  ^IICHIGAN — CONSTRUC- 
TION OF  HARBOR  OF  REFUGE  ON  LAKE  HURON— niPROVEMENT 
OF  DETROIT  RIVER. 

Officer  in  charge,  Maj.  G.  Weitzel,  Corps  of  Engineers,  with  Capt.  B. 
D.  Greene,  Corps  of  Engineers,  under  his  immediate  orders  until  Feb- 
ruary 26, 1881. 

1.  Saint  Mary^s  River  and  Saint  Mary^s  Falls  Canal,  Michigan. — A  depth 
of  about  11  feet  6  inches  could  be  carried  through  the  channel  between 
Lakes  Superior  and  Huron,  when  the  government  began  its  improve- 
ment in  1870.  •  The  canal  had  a  depth  of  12  feet  at  the  ordinary  stage. 
Its  sides  were  slopes  paved  with  rough  stone.  Its  width  at  bottom 
was  G2  feet,  and  at  the  water  surface  100  feet.  The  originally  adopted 
project  was  to  deepen  the  canal  to  admit  a  draught  of  vessels  at  ordi- 
nary stages  of  16  feet ;  to  widen  the  canal  and  substitute  nearly  vertical 
timber  crib  revetment  on  the  sides  for  the  rough  stone  slopes ;  to  con- 
struct a  new  lock  with  a  single  lift  of  18  feet  and  a  capacity  of  515  by  80 
feet  for  a  draught  of  17  feet ;  to  build  a  branch  canal  from  this  new  lock 
to  the  river  below  and  the  enlarged  canal  above;  to  excavate  a  large 
basin  for  supplying  lockage  water  at  the  head  of  the  old  and  new  locks, 
and  to  construct  a  guard-gate  at  the  head  of  the  former.  The  straight- 
ening of  the  south  bank  of  the  canal  at  its  head  and  constructing  a 
new,  larger,  and  improved  movable  dam,  to  serve  the  purpose  of  guard- 
gates,  near  the  head,  were  the  two  most  important  additions  to  the 
original  project. 

The  original  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  and  consisted  in  deepening  the  present  navigable  channel  to  16 
feet  at  every  place  except  Bast  Neebish,  which  it  was  believed  the  Cana- 
dian  Government  would  improve. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1880,  wag  $1,797,514.80. 

Its  availability  or  adaptability  for  the  purposes  of  navigation  and 
commerce  were  no  better  nor  greater  than  when  the  work  was  first 
begun,  excepting  that  the  prism  of  the  canal  was  wider  and  deeper  and 
could  be  more  easily  entered  and  navigated. 

The  sum  expended  on  the  work  during  the  year  ending  June  30, 

1881,  was  $322,154.79. 

With  the  amount  appropriated  for  the  fiscal  year  ending  June  30, 

1882,  it  is  intended  to  complete  the  work  according  to  its  original  and 
modified  project.  This,  however,  does  not  include  the  East  Neebish. 
Another  appropriation  must  be  made  for  this  portion  of  the  river,  but 
the  amount  cannot  be  stated  until  after  the  contemplated  survey  has 
been  made,  and  the  results  reported. 
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July  1,  1880,  amount  available $457,485  20 

Amount  appropriated  by  act  approved  Marcb  ^,  1881 150, 000  00 

1607,485  20 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 322,154  79 

July  1,  1881,  amount  available 285,330  41 

(See  Appendix  J  J  1.) 

Operating  JSaint  Mary^s  FalU  Canals  Michigan. — In  consequence  of 
legislation  by  Congress  in  the  river  and  harbor  act  of  Jane  14, 1880, 
and  the  act  passed  by  the  legislature  of  Michigan,  approved  March  3, 
1881,  the  canal  was  actually  transferred  to  the  government  on  June  9, 
1881.  During  the  past  year  it  was  open  for  navigation  only  198  days. 
It  was  closed  as  early  as  November  15, 1880,  for  the  season,  in  order  to 
enable  a  dam  to  be  placed  across  its  hea^^  80  that  the  water  might  be 
drawn  off  for  the  winter's  work ;  3,304  vessels,  with  a  registered  tonnage 
of  1,802,571  tons,  cany  ing  1,258,468  tons  of  freight  and  19,971  passen- 
gers,  passed  through.  The  staple  articles  which  were  carried  by  these 
vessels  were  195,448  tons  of  coal,  21,189  tons  of  copper,  525,060  barrels 
of  flour,  3,901,332  bushels  of  grain,  653,518  tons  of  iron  ore,  53,935  tons 
of  manufactured  iron,  41,357,000  feet,  b.  m.,  of  lumber,  and  58,517  bar- 
rels of  salt. 

The  expense  of  operating  it  during  the  period  from  June  9  to  June 
30^881,  inclusive,  was  $1,306.51. 

The  river  and  harbor  act  of  March  3,  1881,  provides  that  hereafter, 
for  the  purpose  of  operating  and  keeping  this  canal  in  repair,  the  Secre- 
tary of  War  is  authorized  to  draw  his  requisition  on  the  Secretary  of  the 
Treasury  from  time  to  time. 

(See  Appendix  J  J  1.) 

2.  Harbor  ofBefugCy  Sand  Beach,  Lake  Huron,  Michigan. — The  present 
project  for  the  construction  of  this  harbor  was  adopted  in  1873.  Its 
object  is  to  furnish  a  harbor  of  refuge  to  the  vessels  engaged  in  the 
commerce  of  the  northern  and  northwestern  lakes  when  caught  by 
heavy  weather  near  the  dangerous  Point  Aux  Barques.  Before  the 
year  1876,  whenever  vessels  were  so  caught  they  were  compelled  to  run 
back  a  distance  of  60  miles  and  take  refuge  in  Saint  Clair  Eiver. 

The  amount  expended  to  June  30, 1880,  is  $614,070.13. 

At  the  close  of  the  fiscal  year  ending  June  30, 1881, 4,880  feet  of  break- 
water had  been  completed  and  650  feet  partially  completed. 

The  amount  that  can  be  profitably  expended  during  the  year  ending^ 
June  30, 1883,  is  $100,000,  and  this  amount,  if  appropriated,  will  be  ex- 
pended in  completing  the  substructure  of  the  lake  arm  and  the  south 
shore  arm  of  the  breakwater,  as  well  as  in  dredging  inside  of  the  harbor. 

The  amount  required  for  the  entire  completion  of  the  work  according 
to  the  modified  project  is  $200,000. 

The  total  number  of  vessels  which  were  driven  to  take  refuge  in  this 
incomplete  harbor  in  the  eight  months  of  navigation  during  last  year 
was  1,018,  of  which  115  were  passenger  vessels. 

July  1,  1880,  amount  available $160,929  87 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$210,929  87 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 97,481  9^ 

July  1,  1881,  amount  available 113,447  95 
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Anionnt  (estimated)  required  for  completion  of  existing  project $200, 000  OO 

Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1B83.     100, 000  OO 

(See  Appendix  J  J  2.) 

3.  Detroit  River. — The  original  condition  of  the  navigable  channel  at 
Lime  Kiln  Crossing  was  such  tliat  vessels  drawing  13  feet  of  water  could 
often  barely  pass.  A  ridge  of  limestone  lies  entirely  across  the  bed  of  the 
river,  and  over  the  top  of  this  ridge  are  scattered  boulders  of  all  sizea 
and  in  large  quantities.  The  object  of  this  improvement  is  to  make  a 
cat  through  this  ridge  along  the  main  channel  to  a  width  of  300  feet,  in 
which  cut  there  shall  be  a  depth  of  20  feet  in  ordinary  low- water  stages. 
The  originally  adopted  project  was  to  make  this  cut.  No  amendments 
have  b^n  made  in  it  except  to  change  the  direction  of  the  lower  half 
of  it  slightly.  The  amount  expended  on  this  work  to  June  30, 18S0,  was 
$99,817.45. 

The  amount  expended  during  the  last  fiscal  year  was  $79,967.77.  The 
only  benefit  resulting  from  this  has  been  to  bring  the  cut  nearer  its  com- 
pletion. It  is  only  then  that  any  benefit  from  the  work  will  result.  In- 
cidentally during  the  past  year  a  better  temporary  channel  has  been 
created.  The  amount  that  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1883,  is  $186,000,  and  should  this  sum  be  appro- 
priated, it  is  expected  that  the  improvement  will  be  completed. 

The  amount  of  benefit  that  will  arise  firom  this  work  \s  that  it  will 
•prevent  the  present  loss  by  detention  and  allow  the  great  number  of 
40,000  vessels  which  pass  this  point  annually  to  load  to  a  deeper  draught, 
and  will  thus,  in  the  judgment  of  the  officer  in  charge,  lower  the  rate  of 
freights  sufficiently  to  pay  for  the  whole  work  in  two  good  seasons.  The 
tot^  estimated  amount  required  to  complete  the  work  is  $186,000. 

Jaly  1,  1880,  amount  available 1125.182  55 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$175, 182  5S 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UabUities  July  1, 1880 79,967  77 

July  1,  1881,  amount  available 95,214  78 

Amount  (estimated)  required  for  completion  of  existing  project $186, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     186, 000  OO 

(See  Appendix  J  J  3.) 

IMPBOVEafENT  OF  HARBORS  ON  LAKE  ERIE,  WEST  OP  DUNKIRK. 

Officer  in  charge,  Maj.  John  M.  Wilson,  Corps  of  Engineers,  with 
Capt.  M.  B.  Adams,  Oorps  of  Engineers,  ander  his  immediate  orders. 

1.  Manroe  Harbor ^  Michigan. — ^The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
considerable  importance,  and  when  the  navigable  waters  of  the  river 
Baisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
Tliis  project  provided  for  cutting  a  canal  between  the  river  and  the  lake^ 
4,000  feet  long  and  100  feet  wide,  throagh  the  i)eninsula  called  "Eiver 
Baisin  Point,"  and  protecting  the  entrance  into  the  lake  by  parallel  piers 
726  feet  long  and  20  feet  wide,  running  out  to  a  depth  of  10  feet  into 
the  lake ;  the  object  was  to  a£ford  a  channel  of  entrance  of  navigable 
width  and  not  less  than  10  feet  in  depth. 

Work  was  commenced  in  1835,  and  has  been  continued  from  time  to 
time  since  that  date,  and  at  the  close  of  the  present  fiscal  year  there  was 
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a  good  channel  with  a  depth  of  10  feet  up  to  a  point  just  below  the  docks 
at  Monroe,  which  is  quite  equal  to  that  which  was  originally  projected, 
and  sufficient  fDr  the  present  commerce  of  the  port. 

During  the  present  fiscal  year,  operations  have  been  confined  to  such 
repairs  of  piers  as  were  absolutely  necessary.  During  the  present  sea- 
son it  is  proposed  to  repair  and  strengthen  1,500  linear  feet,  and  to 
rebuild  600  linear  feet  of  the  revetment  of  the  United  States  canal. 

The  amount  expended  up  to  the  close  of  the  present  fiscal  year  is 
$209,837.46,  and  has  resulted  in  securing  a  navigable  channel  with  a 
depth  of  not  less  than  10  feet  up  to  the  point  where  the  rock  crops  out 
just  below  the  docks  at  Monroe. 

The  sum  of  $2,000,  which  is  required  to  complete  the  present  project, 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1883, 
and  if  appropriated  will  be  applied  to  finishing  the  repairs  of  the  piers 
and  of  the  revetment  of  the  United  States  canal. 

July  1,  1880,  amount  available (2,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 1, 000  00 

$3,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 322  19 

July  1,  1881,  amount  available 2,677  81 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1P83.    2, 000  00 

(See  Appendix  K  K  1.) 

2.  Toledo  Harbor,  Ohio. — When  operations  were  commenced  for  the 
improvement  of  this  harbor  in  1806,  the  channel  through  the  bay  was 
narrow  and  intricate,  presenting  a  depth  of  only  11  feet. 

The  original  project  provided  for  widening  the  channel  to  200  feet  with 
a  depth  of  12  feet,  and  this  was  amended  from  time  to  time  until  the 
adoption  of  the  present  project,  which  provides  for  a  channel  250  feet 
wide  at  the  surface  and  200  feet  at  the  bottom,  with  a  depth  of  16  feet 
at  low-water. 

In  1868  there  was  a  channel  100  feet  wide  and  12  feet  deep,  and  by  1875 
this  depth  had  been  increased  to  14  feet ;  by  1879  the  width  had  been 
increased  to  nearly  200  feet  with  a  depth  of  from  13  to  15  feet,  and  at 
the  close  of  the  fiscal  year  ending  June  30, 1880,  there  was  a  channel 
200  feet  wide  with  a  depth  of  from  14  to  16  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$557,842.19  had  been  expended  upon  the  work.  During  the  fiscal  year 
ending  June  30, 1881.  the  sum  of  $35,918.17  was  expended ;  the  channel 
was  widened  to  200  feet  and  deepened  to  16  feet  on  the  various  ranges 
and  widened  to  350  feet  at  the  angles,  as  far  as  the  Turtle  Island  Eange, 
172,013  cubic  yards  of  mud,  sand,  &c.,  having  been  removed. 

At  the  close  of  the  fiscal  year  1881  there  was  a  good  channel  20'>  feet 
wide  between  Toledo  and  the  lake,  with  a  depth  of  from  14.7  to  17  feet, 
except  at  a  few  minor  points  where  occasional  lumps  had  been  left  in 
dredging. 

The  sum  of  $100,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  and  if  appropriated  will  be  applied  to  widening 
and  deepening  the  channel  between  Toledo  and  the  depth  of  16  feet  at 
low-water  in  the  lake,  which  will  render  it  navigable  at  all  times  for  the 
larger  class  ot  vessels. 

The  sum  of  $130,000  is  required  for  the  completion  of  the  project. 
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July  1, 1880,  amount  available $36,863  31 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000  00 

$76, 863  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding liabiUties  July  I.  1880 35,918  17 

July  1,  1881,  outstanding  liabilities 68  40 

35,986  57 

July 4,  1881,  amount  available.. 40,876  74 

Amount  (estimated)  reqnired  for  completion  of  existing  project 130, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100,000  00 

(See  Appendix  K  K  2.) 

3.  Fort  Clinton  Harbor j  Ohio. — The  first  survey  of  this  harbor  under 
the  general  government  was  made  in  1867,  but  no  action  was  taken  upon 
it.  Under  the  act  of  July  11, 1870,  a  new  survey  was  made,  which  showed 
a  narrow,  intricate  channel  at  the  mouth  of  the  Portage  Biver,  with  a 
depth  of  about  5  feet ;  the  original  project  based  upon  this  survey  pro- 
vided for  cutting  a  new  channel  8  feet  deep  through  the  outer  bar  and 
constructing  piers  from  the  shore  lakeward  to  the  necessary  depth.  Ef- 
forts were  made  during  the  years  1872, 1873,  and  1874  to  obtain  a  chan- 
nel 8  Ibet  deep  without  building  the  piers,  but  that  depth  could  not  be 
maintained. 

The  present  project,  adopted  in  1875,  consists  of  a  pile  revetment  run- 
ning fix)m  the  north  shore  of  the  Portage  Kiver,  opposite  the  town,  about 
1,000  feet  out  into  the  lake,  in  a  direction  north  57^  east,  and  then  inclin- 
ing towards  the  north ;  a  pile  pier  about  1,200  feet  long  extends  to  the 
depth  of  10  feet  in  the  lake ;  parallel  to  this  and  200  feet  from  it,  an  east 
pier  2,400  feet  long  will  run  out  from  the  south  shore  of  the  river.  It  is 
expected  that  a  full  depth  of  9  feet  can  be  maintained  by  confining  the 
waters  of  the  Portage  Eiver  between  these  piers. 

Up  to  the  dose  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$21,172.45  had  been  expended:  1,000  linear  feet  of  the  pile  revetment 
running  fr<»n  the  north  shore  had  been  completed,  and  work  was  well 
advanced  upon  300  feet  of  the  pile  pier ;  800  feet  of  the  east  pile  revet- 
ment had  been  completed^  and  work  was  well  advanced  upon  300  feet 
more.    The  depth  at  the  entrance  to  the  harbor  was  about  4  feet. 

The  sum  of  $13,274.67  was  expended  during  the  fiscal  year  ending 
June  30, 1881 ;  450  feet  of  the  west  pile  pier  was  completed,  and  the 
work  upon  120  additional  feet  well  advanced ;  954  feet  of  the  east  pile 
revetment  was  completed  and  the  work  upon  250  additional  feet  well 
advanced ;  the  depth  in  the  channel  has  increased  so  that  instead  of  4 
feet  at  the  entrance,  as  in  June,  1880,  there  was  from  7J  to  10  feet  on 
June  30,  1881.  Although  the  original  estimate  for  this  work  was 
$122,000,  it  is  thought  that  the  harbor  as  projected  can  be  finished  for 
$85,000 :  $40,000  has  already  been  appropriated,  and  $45,000  will  be 
required  to  complete  the  project.  The  sum  of  $20,000  can  be  profitably 
exx>ended  during  the  fiscal  year  ending  June  30, 1883,  in  extending  the 
piers  out  to  a  depth  of  10  feet  in  the  lake. 

July  1,  1880,  amount  available $13,827  55 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$18,827  55 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 10,757  49 

July  1,  1881,  outstanding  liabilities 2,617  18 

13,274  67 

July  1,1881,  amount  available 5,562  88 

20£ 
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Amount  (eetimated)  required  for  completion  of  existing  project |45  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1683.    20, 000  00 

(See  Appendix  K  K  3.) 

4.  Sandusky  City  Harbor,  Ohio. — ^The  original  survey  of  this  harbor  by 
the  general  government  was  made  in  18li6,  but  no  approp  riation  was 
made  until  1844.  In  the  latter  year  the  depth  on  the  outer  bar  was  10 
feet,  and  the  greatest  depth  in  the  bay  was  about  12  feet.  There  was 
an  extensive  breach  in  the  peninsula  which  protects  the  harbor  on  the 
north  and  northwest,  and  the  original  project  provided  for  closing  this 
breach  by  crib-work  and  deepening  the  channel  through  the  outer  bar 
to  12  feet. 

The  appropriations  made  in  1844  and  1852  were  devoted  to  closing 
the  breach  in  the  peninsula,  but  the  failure  of  further  appropriations 
left  the  work  unfinished,  and  in  1864,  when  operations  were  renewed, 
the  old  work  was  found  to  have  been  destroyed. 

In  1864  a  project  was  submitted  for  opening  a  channel  400  feet  wide 
and  12  feet  deep  through  the  outer  bar,  and  this  has  been  amended 
firom  time  to  time  until  the  present,  when  the  project  calls  for  a  channel 
through  the  outer  bar  and  through  the  bay  up  to  within  50  feet  of  the 
line  of  docks  and  then  parallel  to  the  docks,  the  portion  through  the 
bar  and  bay  to  be  200  feet  wide  and  that  parallel  to  the  docks  100  feet 
wide,  the  whole  to  be  15  feet  deep.  In  1869  the  channel  through  tibie 
outer  bar  was  240  feet  wide  and  12  feet  deep ;  in  1872  the  depth  was 
increased  to  13  feet  and  work  was  commenced  upon  the  channel  within 
the  bay ;  in  1875  there  was  a  channel  100  feet  wide  and  about  15  feet 
deep  through  the  outer  bar  and  one  about  150  feet  wide  and  from  13  to 
15  feet  deep  within  the  bay  up  to  a  point  1 J  miles  from  the  line  of  docks 
at  Sandusky  City ;  in  1879  there  was  a  channel  through  the  outer  bar 
100  feet  wide  and  about  15  feet  deep,  and  through  the  bay  to  within 
about  400  feet  of  the  line  of  docks  with  a  width  of  100  to  200  feet  and 
depth  of  15  feet. 

With  the  exception  of  some  slight  filling  on  the  outer  bar,  the  condi- 
tion of  the  channel  on  June  30, 1880,  was  about  the  same  as  in  1879. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$212,580  had  been  expended  upon  this  harbor ;  during  the  fiscal  year 
ending  June  30, 1881,  the  sum  of  $11,628.84  was  expend^;  48,656  cubic 
yards  of  mud,  sand,  &c.,  have  been  removed^  the  channel  through  the 
outer  bar  has  been  deepened  and  widened,  and  that  through  the  bay 
deepened,  widened,  straightened,  and  extended  up  to  a  point  about  100 
feet  from  the  line  of  docks. 

During  the  present  season  it  is  proposed  to  continue  work  deepening 
and  widening  the  channel  between  deep  water  in  the  lake  and  the  docks 
at  Sandusky  City. 

The  sum  of  $40,000  is  required  for  the  completion  of  the  present  proj- 
ect, of  which  amount  $20,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1883,  and  if  available  will  be  applied  to 
deepening  and  widening  the  channel  leading  up  to  and  that  parallel 
with  the  line  of  docks. 

Jnly  1, 1880,  amount  available |12,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$22,500  00 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 11,528  84 

Julyl,  1881,  amount  avaihible 10,971  16 
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Amount  (estimated)  reqaired  for  completion  of  existing  project $40, 000  0 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1883 .    20, 000  00 

(See  Appendix  K  K  4.) 

6.  Sandusky  River,  Ohio. — ^During  the  years  1867  and  1872,  the  snm 
of  $30,000  was  expended  in  opening  a  navigable  channel,  with  a  depth 
of  8  feet,  from  Sandusky  Bay  to  Fremont,  a  distance  of  17  miles;  since 
1872  the  cuts  made  through  the  various  bars  at  that  time  have  filled  up. 

In  August,  1880,  a  survey  was  made  which  showed  a  least  depth  of  6 
feet  on  the  outer  bar,  and  that  the  channel  through  the  various  bars  in 
the  river  was  very  narrow  and  presented  in  many  places  a  depth  of  only 
from  5  to  7  feet.  A  project  was  submitted  for  opening  a  channel  100 
feet  wide  and  9  feet  deep  between  the  town  of  Fremont  and  the  9-foot 
curve  in  the  bay,  at  an  estimated  cost  of  $44,000. 

I)nring  the  fiscal  year  the  sum  of  $9,992.36  has  been  expended:  a  sur- 
vey of  the  river  has  been  made,  and  44,976^  cubic  yards  of  mud,  sand, 
silt,  &c.,  have  been  removed;  a  channel  about  70  feet  wide  and  9 J  feet 
deep  has  been  opened  through  the  various  bars  in  the  river  proper,  and 
one  50  feet  wide,  9^  feet  deep,  and  about  1  mile  long,  has  been  dredged 
through  the  outer  bar  to  the  depth  of  8^  feet  in  Sandusky  Bay. 

During  the  present  season  it  is  proposed  to  continue  operations  deep- 
ening and  widening  the  channel  through  the  outer  bar. 

The  estimated  amount  required  for  the  completion  of  the  present  proj- 
ect is  $26,500;  of  this  sum,  $10,000  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1883,  and  if  appropriated  will  be  applied 
to  continuing  the  work  of  deepening  and  widening  the  channel  tlurough 
the  outer  bar. 

July  1,  1880,  amount  avilable |10,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 7, 500  00 

$17,500  00 

July  1,  1881,  amoaut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 9,992  36 

July  1,  1881,  amount  available 7,507  64 

Amount  (estimated)  required  for  completion  of  existing  project 26, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 

(See  Appendix  K  K  5.) 

6.  Huron  Harbor,  Ohio. — ^The  present  project  for  the  improvement  of 
this  harbor  consists  of  parallel  piers,  140  feet  apart,  running  out  into  the 
lake ;  it  was  adopted  in  1826  and  modified  in  1871,  the  object  being  to 
afford  a<3hannel  of  en  trance  of  navigable  width  and  of  not  less  than  14  feet 
in  depth.  When  work  was  commenced,  in  1827,  there  was  a  bar  at  the 
month  of  the  river,  dry  at  low-water.  In  1828  a  depth  of  at  least  6  feet 
was  obtained  in  the  channel;  by  the  close  of  1829  vessels  drawing  7  feet 
were  able  to  enter  the  harbor,  and  in  1839  the  channel  was  130  feet  wide 
at  its  narrowest  part  with  a  depth  of  not  less  than  9^  feet  In  1844  this 
depth  was  found  to  have  been  maintained,  but  in  1852,  as  very  little 
work  had  been  done  for  fouri:een  years,  the  piers  were  found  to  be  dilapi- 
dated and  the  channel  to  have  shoaled. 

In  1866  a  depth  of  11  feet  was  reported  at  the  entrance,  and  by  1872 
this  depth  had  been  increased  to  14  feet. 

At  the  close  of  the  fiscal  year  there  was  a  good  wide  channel  through 
the  outer  bar  with  a  least  depth  of  14J  feet  at  low-water,  and  between 
the  piers  with  a  depth  of  from  14^  to  17  feet. 

During  the  fiscal  year  a  breakwater  was  built  at  the  inner  end  of  the 
west  pier,  to  prevent  the  lake  from  breaking  through  into  the  river, 
and  the  piers  were  repaired  where  necessary. 
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The  amount  expended  to  June  30, 1881,  was  $100,178.80,  and  has  re- 
sulted in  securing  a  good  wide  channel  with  a  least  depth  of  14^  feet^ 
where  originally  there  was  a  sand-bar  dry  at  low-water. 

The  appropriation  of  $8,000  asked  for  is  to  be  applied  to  renewing 
the  superstructure  upon  part  of  the  west  pier. 

The  estimated  cost  of  renewing  the  entire  superstructure  of  the  piers  is 
$22,000. 

Julyl,  1880,  amonnt  avaiUble $3,000  00 

Amonnt  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6,000  00 

July  1, 1881,  amount  exx>ended  during  fiscal  year,  exclosiye  of  outstanding 
liabilities  July  1,  1880 1,905  09 

July  1,  1881,  amonnt  available 4,994  91 

Amount  (estimated)  reanired  for  completion  of  existing  project 2^,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      8, 000  00 

(See  Appendix  K  K  6.) 

7.  Vermillion  Harbor ^  Ohio. — Operations  were  commenced  at  this  har- 
bor in  1826,  when  the  mouth  of  the  Vermillion  River  was  closed  by  a 
sand-bar,  upon  which  there  was  a  depth  of  less  than  2  feet  water. 

The  original  project  consisted  of  parallel  piers  running  out  to  the  depth 
of  12  feet  water  in  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
order  to  secure  a  depth  of  10  feet  water;  this  project  has  been  amended 
from  time  to  time  by  prolonging  the  piers,  and  at  present  the  depth  pro- 
posed is  14  feet. 

In  1838  there  was  a  channel  50  feet  wide  and  6  feet  deep  at  the  entrance. 
No  appropriations  were  made  between  tiie  years  1838  and  1866,  but  in 
1854  tiiere  was  a  depth  of  8  feet  in  the  channel.  In  1865  the  piers 
were  dilapidated  and  the  depth  at  the  entrance  only  7  feet ;  in  1872 
there  was  a  channel  50  feet  wide  and  11  feet  deep,  and  in  1878  this  was 
increased  to  70  feet  in  width  and  about  12  feet  in  depth ;  at  the  close  of 
the  fiscal  year  ending  June  30, 1880,  the  channel  had  shoaled  somewhat, 
but  there  was  a  least  depth  of  about  11  feet  between  the  lake  and  the 
inner  end  of  the  pi^rs. 

The  amount  expended  up  to  June  30, 1880,  was  $107,942.32. 

The  sum  of  $3,082.08  was  expended  during  the  fiscal  year  ending  June 
30,1881. 

l>uring  the  fiscal  year  a  cut  has  been  dredged  from  the  lake  up  into 
the  river,  26  feet  wide  and  14  feet  deep,  except  at  two  iK)ints  where  solid 
rock  was  encountered  at  13  feet. 

The  repairs  of  the  east  pier,  which  was  seriously  damaged  by  the 
freshet  in  February,  1881,  were  commenced  in  June  and  well  advanced 
at  the  close  of  the  year. 

The  heavy  gales  in  the  fall  of  1880  filled  up  the  cut  through  the  outer 
bar  so  that  at  present  there  is  a  depth  of  only  from  11 J  to  13  feet  on  that 
bar  and  from  13  to  17  feet  in  the  middle  of  the  channel  between  the  piers. 

The  amount  estimated  for  the  completion  of  the  present  project  is 
$15,000 ;  the  whole  of  this  sum  can  be  profitably  expended  in  blasting 
and  dredging  rock,  shale,  and  sand  during  the  fiscal  year  ending  June 
30,  1883. 

July  1, 1880,  amount  available $2,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$4,000  00 

July  1, 1881.  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liablUtiee  July  1,  1880. 3,082  08 

July  1,1881^  amount  available 917  92 
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Amomit  (estimated)  required  for  completion  of  exiating  project |15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    15, 000  00 

(See  Appendix  K  K  7.) 

8.  Mouth  of  Black  River ^  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers  200  feet  apart  ronning  ont 
to  a  depth  of  16  feet  in  the  lake ;  it  was  adopted  in  1828,  modified  so  as 
to  gain  increased  depth  in  1873,  and  again  in  1880,  the  object  being  to 
afford  a  channel  of  entrance  of  navigable  width  and  not  less  than  16 
feet  in  depth.  When  work  was  commenced  in  1828  there  was  a  depth 
of  only  3  feet  at  the  entrance ;  by  1833  there  was  a  channel  with  a  least 
depth  of  7^  feet  and  in  1839  there  was  a  depth  of  9^  feet,  which  increased 
to  14  feet  as  the  lake  was  approached. 

But  one  small  appropiation  of  $5,000  was  made  between  the  years  1838 
and  1865,  and  in  the  latter  year  the  piers  were  fonnd  to  be  in  a  dilapi- 
dated condition,  bnt  a  narrow  channel  still  remained  near  the  west  pier 
with  a  depth  or  from  7  to  10  feet ;  its  width  and  depth  were  gradually 
Increased  and  in  1871  there  was  a  depth  of  12  feet,  in  1874  of  14  feet, 
and  at  the  close  of  the  fiscal  year  there  was  a  good  wide  channel  with 
a  depth  of  15  feet  from  the  lake  up  into  the  river.  During  the  fiscal 
year  operations  have  been  confined  to  such  minor  repairs  of  the  piers  as 
from  time  to  time  became  necessary. 

The  amoont  expended  to  June  30^  1881,  is  $175,208.99,  and  has  resulted 
in  securing  a  good  wide  channel  with  a  depth  or  not  less  than  15  feet. 

The  appropriation  of  $20,000  asked  for  is  to  be  applied  to  prolonging 
the  piers  in  order  to  gain  a  depth  of  16  feet  at  the  entrance  to  the 
harbor. 

July  1,  1880,  amount  available $1,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 7, 000  00 

18,000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 70  26 

July  1, 1881,  amount  available 7,929  74 

Amount  (estimated)  required  for  completion  of  existing  prqject 35, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 

(See  Appendix  K  K  8.) 

9.  Rocky  River,  Ohio. — The  project  for  this  harbor  was  adopted  in 
1871,  the  object  being  to  afford  a  channel  of  entrance  100  feet  wide  and 
fix)m  6  to  12  feet  deep;  it  required  the  construction  of  a  pier  500  feet 
long  and  a  large  amount  of  excavation. 

The  pier  as  projected  was  constructed,  but  only  a  small  amount  of 
excavation  was  done,  and  no  further  appropriations  for  continuing  the 
work  were  made  after  March  3, 1875. 

By  the  act  of  June  14, 1880,  an  appropriation  of  $4,000  was  made 
for  repairs,  and  during  the  past  fiscal  year  the  pier  has  been  thoroughly 
repaired  and  is  now  in  excellent  condition. 

Ko  further  appropriation  is  asked  for. 

July  1,  1880,  amount  available |4,000  00 

July  1. 1881,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  1880 1 2,407  99 

July  1,  1881,  amount  available 1,592  01 

(See  Appendix  K  K  9.) 

10.  Cleveland  Harbor,  Ohio. — The  present  project  for  the  improvement 
•of  the  mouth  of  the  Cuyahoga  River  was  adopted  in  18.'^5,  and  has  been 
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amended  from  time  to  time  in  order  to  gain  increased  depth ;  it  consists 
of  parallel  piers  about  200  feet  apart,  running  out  to  a  depth  of  16  feet 
in  the  laJie.  When  operations  were  commenced  in  1825,  there  was  a 
long,  low,  sand-bar  where  the  river  now  empties  into  Lake  Erie,  and 
the  entrance  was  through  a  narrow,  intricate  channel,  with  a  depth  of 
about  3  feet;  in  1828  there  was  a  channel  through  the  sand-bar  with  a 
depth  of  6  feet;  in  1833  there  was  a  depth  of  11  feet,  and  in  1839,  when 
work  was  suspended,  there  was  a  good  channel  witn  a  depth  sufficient 
for  the  largest  vessels  navigating  the  lakes  to  enter  at  all  times. 

This  depth  was  found  to  be  maintained  in  1844  and  1852.  In  1864 
the  piers  were  in  a  dilapidated  condition,  but  the  channel  still  presented 
a  depth  sufficient  to  admit  vessels  drawing  11  feet;  in  1871  the  depth 
was  increased  to  16  feet;  at  the  close  of  the  fiscal  year  ending  Jutie  30, 
1880,  there  was  a  good  wide  channel  between  the  piers  with  a  depth  of 
from  16  to  18  feet,  and  through  the  outer  bar  with  a  depth  of  fi*om  17 
to  19  feet;  at  the  close  of  the  fiscal  year  ending  June  30, 1881,  there 
was  still  an  excellent  channel;  some  slight  shoaling  had  occurred,  but 
there  was  still  a  depth  of  from  16  to  20  feet.  The  total  amount  ex- 
pended up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  at  the 
mouth  of  the  river  was  $350,000.  No  work,  other  than  some  minor 
repairs  to  piers,  has  been  done  during  the  fiscal  year.  During  the  present 
season  it  is  proposed  to  construct  a  pile  protection  upon  the  line  of  the 
channel  face  of  the  west  pier,  across  tiie  wider  part  of  the  channel,  to 
prevent  vessels  from  running  on  the  debris  of  the  old  work  built  previ- 
ous to  1850;  also  to  make  such  repairs  to  the  piers  as  may  be  necessary. 

The  new  breakwater. — The  present  project  for  a  harbor  of  refuge  pro- 
vides for  an  outer  breakwater  starting  from  the  lake  shore  about  700 
feet  west  of  the  upper  end  of  the  old  river  bed. 

This  breakwater  runs  out  in  a  direction  about  due  north  a  distance  of 
3,130  feet  to  a  depth  of  28  feet  water;  the' angle  is  then  turned  and  it 
runs  for  about  4,000  feet  nearly  parallel  to  the  shore  in  a  depth  of  frt>m 
28  to  30  feet  water.  The  entrance  to  the  harbor  on  the  east  side  will  be 
protected  by  prolonging  one  of  the  piers  at  the  mouth  of  the  river  from 
1,000  to  1,500  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1880,  the  sum  of 
$200,858.44  had  been  expended  on  the  work ;  2,550  linear  feet  of  the 
arm  running  from  the  shore  had  been  entirely  completed,  and  300  feet 
of  crib-work  in  addition  had  been  sunk. 

During  the  fiscal  year  ending  June  30, 1881,  the  sum  of  $69,195.36  was 
expended,  and  at  the  close  of  the  year  3,300  feet  of  the  breakwater  was 
completed  and  300  feet  of  crib- work  in  addition  was  sunk. 

During  the  fiscal  year  ending  June  30, 1883,  the  sum  of  $300,000  can 
be  profitably  expended,  and,  if  available,  will  be  applied  to  completing 
the  lake  arm  of  the  breakwater. 

During  the  present  season  work  will  be  continued,  extending  the 
breakwater. 

The  original  estimate  for  this  work  was  $1,800,000.  The  engineer  in 
charge  reports  that,  unless  some  unforeseen  contingency  arises,  he  hopes 
to  build  it  for  $1,200,000,  or  two-thirds  of  the  original  estimate. 

Up  to  the  close  of  the  fiscal  year  $625,000  has  been  appropriated, 
leaving  to  be  appropriated,  under  the  revised  estimate,  for  completing 
the  work  the  sum  of  $575,000. 

When  finished,  the  harbor  will  present  an  outer  dock-line  in  12  feet 
water  1  mile  long,  and  an  area  for  anchorage  of  180  acres,  the  depth  in 
140  acres  of  which  will  vary  from  17  to  29  feet. 

Although  the  balance  available  June  30, 1881,  is  reported  as  $348,592.72, 
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contracts  have  been  made  for  work  to  cover  the  whole  snm,  and  it  will 
probably  all  be  expended  by  October,  1882. 

July,  1,  1880,  amount  available  $224,143  89 

Amount  appropriated  by  act  approved  March  3,  1881    200, 000  00 

r— $424,143  89 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstandingliabilities  July  1,1880 69,195  36 

July  1,  1881,  outetanding  liabilities 6,355  81 

'  '  ^ 75,651  17 

Julyl,  1881,  amount  avaiUble 348,592  72 

Amount  (estimated)  required  for  completion  of  existing  project 575, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    300, 000  00 

(See  Appendix  K  K  10.) 

11.  Fairport  Harbor^  Ohio. — The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  out  into 
tiie  lake ;  it  was  adopted  in  1825,  and  modified  by  prolonging  the  piers 
so  as  to  gain  increased  depth  from  time  to  time  since  that  date,  the 
object  being  to  afford  a  channel  of  entrance  of  navigable  width  ana  not 
less  than  15  feet  m  depth. 

When  the  work  of  improvement  was  commenced,  in  1826,  the  mouth 
of  the  river  was  closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  dry  and 
hard  that  teams  could  be  driven  across. 

In  1829  the  depth  in  the  channel  was  from  7 J  to  8J  feet,  and  in  1839, 
when  work  was  suspended,  there  was  a  depth  of  II  reet,  and  any  vessel 
then  navigating  the  lakes  could  enter  at  any  time  without  danger.  In 
1844  the  piers  were  dilapidated,  but  there  was  still  a  depth  of  11  feet 
in  the  channel.  In  1853  the  depth  was  about  12  feet,  but  a  bar  was 
slowly  extending  around  the  outer  end  of  the  west  pier. 

In  1865  the  piers  were  found  to  be  seriously  dilapidated ;  in  1870  there 
was  a  depth  of  12  feet  in  the  channel ;  in  1879  this  depth  was  increased 
to  14  feet,  and  at  the  close  of  the  fiscal  year  there  is  a  good  wide  chan- 
nel with  a  depth  of  not  less  than  15  feet. 

Operations  during  the  fiscal  year  have  been  confined  to  minor  repairs 
of  the  piers. 

The  amount  expended  to  June  30,  1881,  is  $204,345.82,  and  has  re-^ 
suited  in  securing  a  good  wide  channel  with  a  least  depth  of  15  feet. 

The  appropriation  of  $30,000  asked  for  is  to  be  applied  to  prolonging 
the  piers,  in  order  to  maintain  a  full  depth  of  15  feet. 

The  sum  of  $67,300  is  required  to  complete  the  present  project. 

July  1,1880,  amount  available $3,515  66 

Amount  appropriated  by  act  approved  March  3,  1881 io,  000  00 

$13,515  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 190  99 

Julyl,  1881,  amount  available 13,324  67 

Amount  (estimated)  required  for  completion  of  existing  project 67, 300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    30, 000  00 

(See  Appendix  K  K  11.) 

12.  Ashtabula  Harbor^  Ohio. — ^The  original  project  for  this  harbor, 
adopted  in  1826,  when  the  rock  bottom  was  found  9  feet  below  the  sur- 
face and  there  was  a  depth  of  only  2  feet  water  on  the  b^ir  at  the  entrance, 
provided  for  piers  starting  from  the  shore  on  either  side  of  the  mouth  of 
the  river,  and  running  out  to  a  depth  of  12  feet  in  the  lake  j  these  piers  at 
their  beginning  were  160  feet  apart,  but  the  west  one  inclined  to  the 
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eastward  for  the  first  900  feet,  so  as  to  narrow  the  channel  to  100  feet, 
and  then  flared  to  tiie  westward,  again  widening  it  to  160  feet. 

The  present  project  provides  for  extending  the  piers  out  to  a  depth  of 
16  feet 5  removing  the  decayed  inner  portion  of  the  west  pier;  revetting 
the  river  bank,  and  deepening  the  channel  to  16  feet. 

Work  was  commenced  in  1826,  and  by  the  year  1839,  when  operations 
were  suspended,  there  was  a  good  channel  into  the  harbor  with  a  depth 
of  9  feet.  No  work,  other  than  some  necessary  repairs  of  piers,  was  done 
between  the  years  1838  and  1866,  a  period  of  28  years.  In  186i5  the  piers 
were  found  to  be  in  a  very  dilapidated  condition,  and  the  channel  to  have 
shoaled  somewhat :  by  1870  there  was  a  channel  70  feet  wide  and  about 
12  feet  deep,  rock  having  been  removed  firom  1  to  4  feet  deep ;  in  1876 
the  channel  was  widened  to  100  feet  and  deepened  to  about  14  feet. 
Up  to  the  close  of  the  fiscal  year  ending  June  30, 1880,  the  sum  of 
$281,657.07  had  been  expended,  and  there  was  a  channel  100  feet  wide 
and  from  14J  to  17  feet  deep  between  the  lake  and  the  river  above  the 
inner  end  of  the  piers. 

During  the  fiscal  year  the  sum  of  $13,319.49  was  expended ;  the  east 
pier  has  been  extended  200  feet,  and  200  linear  feet  of  crib- work  has  been 
sunk  upon  the  prolongation  of  the  west  pier;  the  outer  bar  has  shoaled ' 
during  the  year,  but  every  eflFort  has  been  made  by  dredging  to  main- 
tain a  good  channel  through  it,  and  at  the  close  of  the  fiscal  year  there 
was  a  depth  of  from  15  to  17  feet  between  the  lake  and  the  river,  but 
the  channel  was  slightly  narrower  through  the  outer  bar. 

During  the  present  season  it  is  proposed  to  extend  the  east  pier  120 
feet;  to  complete  the  extension  of  the  west  pier  400  feet,  and  to  oi>en 
the  channel  through  the  outer  bar  to  a  width  of  120  feet  and  depth  of 
from  15  to  17  feet. 

The  sum  of  $48,000  is  required  to  complete  the  present  project ;  of 
this  amount  $40,0. 0  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1883,  in  completing  the  piers,  constructing  revetment, 
and  dredging. 

The  engineer  in  charge  refers  to  the  constant  trouble  experienced  at 
this  harbor  from  the  sand  drifting  around  the  outer  end  of  the  west 
pier. 

Jaly  1,  1880,  amoont  avaUable $28,247  54 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

$48,247  54 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,319  49 

July  1,  1881,  outstanding  liabilities 1,047  44 

14,366  93 

July  1,  1881,  amount  available 33,880  61 

Amount  (estimated)  required  for  completion  of  existing  project 48, 000  00 

Amountthatcanbeprontably  expended  iu  fiscal  year  ending  June  30,  1883.     40,000  00 

(See  Appendix  K  K  12.) 

13.  Conneaut  HarboVj  Ohio. — ^When  operations  were  originally  com» 
menced  for  the  improvement  of  this  harbor  in  1829  the  mouth  of  the 
stream  was  closed  by  a  bar  which  was  dry  at  low- water. 

The  original  project  adopted  in  1829,  and  modified  in  1866,  consists 
of  parallel  piers,  125  feet  apart,  running  out  to  a  depth  of  12  feet  watcv 
in  the  lake  and  flaring  at  their  outer  ends;  the  object  was  to  afford  i 
channel  of  entrance  of  navigable  width  and  of  not  less  than  12  feet  in 
depth. 


Digitized  by 


Google 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY.    313 

By  the  automn  of  1831  there  waa  a  depth  of  8  feet  in  the  channel,  and 
by  ti^e  close  of  the  year  1839  the  depth  was  increased  to  11  feet ;  no  work 
was  done  between  the  years  1838  and  1844,  and  in  the  latter  year  the 
piers  were  fonnd  to  be  dilapidated  and  the  diannel  to  have  shoaled  to 
8  feet.  In  1855  the  depth  was  fh>m  9  to  10  feet  and  in  1866  fh>m  8^  to 
12  feet.  In  1879  the  piers  were  in  a  dilapidated  condition,  bat  there  was 
a  depth  of  from  10^  to  16  feet  between  them;  at  the  close  of  the  fiscal 
year  (Jane  30, 1881)  there  was  a  depth  of  from  12  to  17  feet  between 
the  piers,  bat  there  was  a  serious  bar  jast  outside  upon  which  there  was 
a  least  depth  of  6  feet;  there  was  a  breach  450  feet  wide  in  the  east 
pier. 

No  work  has  l>een  done  during  the  fiscal  year  other  than  to  make  the 
necessaiy  examinations  and  enter  into  contract  for  the  construction  of 
a  pile  work  to  cover  the  breach;  this  will  be  built  during  the  present 
season. 

Up  to  the  close  of  the  fiscal  year  the  sum  of  $106,723.13  has  been  ex- 
pended upon  this  harbor. 

The  estimated  cost  of  patting  the  piers  in  good  order  is  $30,000,  the 
whole  of  which  can  be  profitably  expended  daring  the  fiscal  year  ending 
June  30, 1883,  and  if  appropriated  will  be  appli^  to  that  purpose. 

July  1,1880,  amonnt  available |6,000  00 

July  1,  1881,  amouut  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 93  74 

July  1,  1881,  amount  available 5,906  26 

Amonnt  (estimated)  required  for  cbmpletion  of  existing  project 30,000  00 

Amonntthatcan  beprontablyexpendedin  the  fiscal  yearendingJuneSO,  1883.  30,000  00 

<See  Appendix  K  K  13.) 

14.  Erie  Harbor j  Pennsylvania. — ^The  original  survey  of  this  harbor, 
under  the  Chief  of  Engineers,  was  made  in  1819,  when  there  was  a  long, 
low  sand-bar  stretching  across  the  present  entrance,  the  channel  being 
narrow  and  tortuous,  with  a  depth  of  only  6  feet.  By  the  act  of  March 
3. 1823,  a  new  survey  was  made,  and  a  Board  of  Engineers,  consisting  of 
General  Simon  Bernard  and  Lieut.  Col.  J.  G.  Totten,  submitted  the  fol- 
lowing plan  of  improvement : 

To  form  parallel  embankments,  separated  200  feet,  from  near  Block  House  Point  to 
deep  water  in  the  lake,  and,  with  the  exception  of  this  passage,  to  close  the  whole  of  the 
month  of  the  basin  by  a  line  of  contignous  piles  from  Block  House  Point  to  Hospital 
Point,  terminating  the  embankments  in  the  lake  by  two  strong  pi^n,  each  standing 
obliquely  to  the  embankment  with  which  it  is  connected,  and  m  the  basin  by 'placing 
the  parts  within  the  lines  of  piles  also  obliquely. 

The  plan  of  the  Board  was  approved  and  carried  out,  and  has  been 
amended  from  time  to  time  by  extending  the  piers  further  out  into  the 
lake. .  At  present  the  project  provides  for  the  prolongation  of  the  piers 
out  to  16  feet  water  in  the  lake,  and  the  maintenance  of  that  depth  at 
the  entrance  to  the  harbor. 

When  the  work  of  improvement  was  commenced  in  1824  the  chaniiel 
at  the  entrance  was  narrow  and  tortuous,  with  a  depth  of  only  6  feet, 
and  the  depth  on  the  present  line  of  channel  was  only  2  feet.  By  1827 
vessels  of  ordinary  draught  were  enabled  to  enter  the  harbor ;  by  1829 
the  depth  of  the  entrance  was  from  7^  to  15  feet,  and  in  1833  there  was  a 
good  channel  with  a  depth  of  12  feet  from  the  lake  into  the  bay,  and 
tills  depth  was  maintained  to  1839,  when  operations  were  suspended. 
In  1844  the  piers  were  in  a  dilapidated  condition ;  there  was  a  depth 
of  18  feet  between  them,  but  shoals  were  forming  at  each  end;  in  1864 
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there  was  still  a  depth  of  12  feet  at  the  entrance,  but  the  channel  was 
narrow  and  crooked,  and  had  been  driven  to  the  southward  by  the 
sand  drifting  aronnd  the  north  pier:  in  1868  the  channel  was  straight- 
ened and  the  depth  increased  to  13  feet  with  a  width  of  100  feet.  The 
width  and  depth  have  been  increased  from  time  to  time  since  1868,  more 
or  less  shoaling  taking  place  in  the  meanwhile,  and  at  the  close  of  the 
fiscal  year  ending  June  30, 1880,  there  was  a  channel  300  feet  wide,  and 
not  less  than  16  feet  deep,  from  the  lake  to  deep  water  in  the  bay. 

Up  to  the  close  of  the  fiscal  year  1879-'80  the  sum  of  $560,508.67  had 
been  expended  on  this  harbor,  but  of  this  amount  about  one-third  was 
expended  in  protecting  the  peninsula,  and  upon  a  plan  for  a  western 
entrance;  this  latter  was  abandoned  when  work  was  resumed  in  1864. 

During  the  present  fiscal  year  $24,496.99  was  expended;  the  crib- 
work  of  the  north  pier  was  extended  160  feet,  and  of  the  south  pier  150 
feet.  Both  piers  have  been  thoroughly  repaired.  The  full  depth  of  16 
feet  and  width  of  300  feet  has  been  maintained  at  the  entrance.  Con- 
siderable work  has  been  done  for  the  protection  of  the  peninsula  of 
Presqu'ile,  as  upon  it  depends  the  security  of  the  harbor;  9  pile  jetties 
have  been  built  and  the  protection  fences  repaired  from  time  to  time. 

During  the  present  season  it  is  proposed  to  complete  the  extension  of 
the  north  pier  240  feet,  and  of  the  south  pier  420  feet;  to  deepen  the 
channel  to  16  feet  at  lowest  low-water,  and  to  protect  the  lake  shore  of 
the  peninsula  where  necessary. 

The  amount  necessary  to  complete  the  present  project  is  $91,000;  of 
this  sum  $40,000  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1883,  and  if  available  will  be  applied  to  extending  the 
piers  and  protecting  the  peninsula,  in  order  to  maintain  the  harbor  and 
the  depth  of  16  feet  at  low- water  at  its  entrance. 

Jnnel,  1880,  amoant  available $55,858  56 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

175.858  i^ 

July  If  1881,  amount  expended  during  fiscal  year,  exclasive  of 

outstanding  liabilities  July  1,  1880 23,196  02 

Julyl,  1881,  outstanding  liabilities 1,300  97 

24,496  99 

Julyl,  1881,  amount  available 51,361  57 

Amount  (estimated)  required  for  completion  of  existing  project 91 ,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    40, 000  00 

(See  Appendix  K  K  14.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPBOVEMENT. 

To  comply  with  the  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Major  Wilson  was  charged  with  and  has  completed  the  fol- 
lowing, the  results  of  which  were  duly  transmitted  to  Congress  and 
printea  in  Senate  Ex.  Doc.  No.  41,  Forty-sixth  Congress,  third  session. 

1.  Sandusky  River,  near  Fremont,  Ohio.    (See  also  Appendix  K  K  5.) 

2.  Choifrin  River,  Ohio.    j[See  also  Appendix  K  K  15.) 

3.  Toledo  Harbor,  Ohio,  for  a  depth  of  16  feet.  (See  also  Appendix 
KK2.) 

4.  Maumee  River,  Ohio,  from  Perrysburg  to  the  city  of  Toledo.  (See  also 
Appendix  KK 16.) 

5.  Saint  Mary^s  River,  from  the  town  of  Saint  Mary^s  to  its  mouthy 
Ohio.    (See  also  Appendix  K  K  17.) 
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And  also  fhe  foUowing,  printed  as  Senate  Ex.  Doc.  Ko.  55,  Forty-sixth 
Congress,  third  session : 

6.  Survey  to  ascertain  the  practimbility  and  cost  of  construction  of  a 
lAiD  canal  from  Lake  Erie  by  the  Maumee  and  Wabash  Valleys  to  the  na/vi- 
(fable  waters  of  the  Walnish  River y  and  a  survey  and  estimate  of  cost  for 
Aiimilar  canal  from  Junction  City  ^  on  the  Wabash  and  Erie  Canaly  byway 
of  ike  Miami  and  Erie  Canaly  to  the  navigable  waters  of  the  OhiOy  &c.  (See 
also  Appendix  K  K  18.) 

And  to  comply  with  provisions  of  the  river  and  harbor  act  of  March 
^  1881^  he  is  charged  with  and  is  now  engaged  upon  the  following,  the 
results  of  which  wBl  be  duly  submitted  when  received : 

1.  ToUdOy  OhiOy  for  a  straight  channel  to  Lake  Erie. 

QfPROVEMENT  OF  THE  HARBORS  OF  DUNKIRK  AND  BUFFALO,  LAKR 
BRIB,  AND  OF  HARBORS  ON  LAKE  ONTARIO  AND  ON  THE  RIVERS  OF 
NIA'aABA  AND  SAINT  LAWRENCE. 

Officer  in  charge,  Maj.  Walter  McFaland,  Corps  of  Engineers. 

1.  Dunkirk  Harbor y  New  York. — Under  the  appropriation  of  June  14^ 
1880,  a  contract  has  been  entered  into  for  the  extension  of  the  break- 
water 150  feet,  and  the  work  is  to  be  completed  by  the  close  of  the 
working  season  of  1881. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1870,  the  object  being  to  form  an  artificial  harbor  by  the  construction 
of  a  breakwater  in  front  of  the  town,  2,860  feet  long,  and  nearly  parallel 
with  the  shore,  and  by  excavating  the  channel  to  a  depth  of  13  feet,  at  an 
estimated  cost  of  $350,000  (erroneously  stated  in  the  last  annual  report 
as  $262,000). 

The  channel  has  been  deepened  and  1,191  feet  of  the  breakwater  have 
been  bnilt  at  a  cost  of  $88,000,  and  an  additional  length  of  150  feet  will 
be  built  under  the  last  appropriation.  It  is  not  thought  necessary  at 
present  to  extend  this  breakwater  more  than  360  feet  lurther,  for  which 
an  appropriation  of  $21,000  is  recommended. 

Jnlyl,  1880,  amount  available |10,000  00 

July  1,1881,  amoont  expended  during  fiscal  year,  exclnsive  of  ontetanding 
liabiUties  July  1,  1880 1,891  88 

July  1,  1881,  amount  available 8,108  12 

Afflount  (estimated)  required  for  completion  of  existing  project 252, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    21, 000  00 

(See  Appendix  L  L  1.) 

2.  Buffalo  Harbor y  New  York. — During  the  year  the  breakwater  has 
been  extended  694  feet,  its  total  length  at  the  close  of  the  fiscal  year 
bemg  4,120  feet. 

Under  the  last  two  appropriations,  of  1880  and  il881,  two  contracts  for 
its  farther  extension  have  been  entered  into^  one  of  which  is  to  be  com- 
pleted during  the  present  working  season  of  1881,  and  the  other  during 
the  working  season  of  1882. 

Complaint  having  been  made  that  the  harbor  was  frequently  obstructed 
by  Imnber  rafts  fastened  to  the  breakwater  and  allowed  to  swing  with  the 
winds,  the  authorities  of  the  city  of  Buffalo,  in  order  to  prevent  further 
annoyanceof  this  kind,  were  authorized  by  the  honorable  Secretary  of 
War  to  extend  their  harbor  ordinances  to  the  United  States  breakwater, 
and  to  the  harbor  formed  by  it. 
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Jnlyl,  1880,  amount  available $189,»70  48 

Amoant  appiopriated  by  act  approred  March  3,  1881 90, 000  00  • 

,  1279,970  48 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  ISS) 77,545  87 

July  1, 1881,  outstanding  liabUities 29,364  32 

—^ 106,910  19 

July  1, 1881,  amount  available 1 173,060  29 

Amount  (estimated)  required  for  completion  of  existing  project 1, 455, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1883 300,000  00 

(See  Appendix  L  L  2.) 

3.  Niagara  River  at  Tonawanda  Harhor^  New  York, — ^The  appropria- 
tion of  March  3, 1881,  for  the  improvement  of  the  Niagara  Eiver  was 
authorized  to  be  applied  to  the  improvement  of  Tonawanda  Harbor, 
and  contract  for  dredging  it  was  accordingly  entered  into,  in  accordance 
with  the  report  upon  the  survey  of  it,  made  January  17,1881. 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUtiee  July  1, 1880 92  37 

July  1,  1881,  amount  available 4,907  63 

Amount  (estimated)  required  for  completion  of  existing  project 1, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    1, 500  00 

(See  Appendix  L  L  3.) 

4.  Wils(m  Harbor.  New  York. — ^Two  contracts  have  been  entered  into 
for  the  extension  of  the  piers,  and  the  work  is  to  be  completed  during 
the  present  working  season. 

The  project  for  the  improvement  of  this  harbor,  adopted  by  appro- 
priation in  1875,  provides  for  the  extension  of  the  piers  to  the  12-foot 
<3urve  and  the  excavation  of  the  channel  between  them  to  a  depth  of  12 
feet.  The  piers  now  extend  only  to  the  8-foot  curve,  and  the  channel 
has  been  deepened  to  8  feet,  but  during  the  past  season  sand  has  washed 
into  the  channel  in  such  a  way  as  to  shoal  it  in  some  places  to  3  feet. 
The  contracts  now  in  force  provide  for  the  extension  of  the  west  pier 
300  feet,  and  of  the  east  pier  210  feet,  and  the  channel  will  be  again 
deepened  when  the  west  pier  extension  is  completed. 

July  1, 1880,  amount  available $10,898  41 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$80,898  41 

July  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 2,073  48 

July  1,  1881,  amount  available 18,824  93 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 . .    30, 000  00 

(See  Appendix  L  L  4.) 

5.  OlcoU  Harbor  J  New  York. — ^The  work  of  repair  by  hired  labor  under 
the  appropriation  of  March  3, 1881,  was  commenced. 

The  scheme  for  the  improvement  of  this  harbor  provided  for  the  exten- 
ision  of  the  piers  to  the  11-foot  curve  and  the  deepening  of  the  channel 
between  them — the  estimated  cost  of  which  was  $118,000.  The  piers 
have  been  carried  out  only  to  the  9-foot  curve,  and  the  channel  between 
them  excavated  to  the  depth  of  10  feet  through  rock  which  made  the 
work  more  expensive  than  had  been  anticipated.    To  extend  the  work 
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to  the  11-foot  carve  and  to  make  the  necessary  repairs  to  the  decayed 
snperstnu^tore  of  the  piers  will  require  not  less  than  $30,000. 

Amonnt  ^propriated  by  act  approved  March  3, 1881 $3,000  00* 

July  I.  1881,  amonnt  expended  daring  fiscal  year,  exclnsive  of  outstanding 
UabUities  July  1,  1880 550  67 

Jnly  1, 1881,  amount  available 2,449  33 

Amount  6e8timated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  30, 000  OO 

(See  Appendix  L  L  5.) 

6.  Oak  Orchard  Harhor^  New  Yorlc. — ^Arrangements  have  been  made 
for  extensive  repairs  of  the  decayed  piers,  by  the  nse  of  hired  labor. 
The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
extending  the  piers  to  the  12-foot  carve,  and  for  deepening  the  channel 
between  them  to  12  feet,  which  would  make  it  valaable  as  a  harbor  of 
refdge. 

The  estimated  cost  of  this  is  $100,000. 

July  1,  1880,  amount  available $3,775  87 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 217  03 

July  1,  1881,  amonnt  available 3,558  84 

Amount  ^estimated)  required  for  completion  of  existing  project 100, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883 . .  40, 000  00 

(See  Appendix  L  L  6.) 

7.  Charlotte  Harbor^  New  YorJc. — The  year's  work  has  been  restricted 
to  the  repairs  of  the  piers  and  the  reboilding  of  p^s  of  the  decayed 
saperstnicture. 

The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
the  construction  of  two  parallel  piers  extending  to  the  12-foot  curve  in 
the  lake,  and  the  deepening  of  the  channel  to  12  feet 

This  has  been  accomplished ;  but  the  harbor  being  at  the  mouth  of 
the  Oenesee  Biver  and  forming  the  port  of  Bochester,  the  fifth  city  in 
population  in  the  State  of  New  York,  is  an  important  one,  of  very  much 
more  than  local  value,  and  ought,  in  the  opinion  of  the  officer  in  charge, 
to  be  prepared  for  the  admission  of  the  largest  vessels  that  will  be  able 
to  i>a6s  the  Welland  Canal  when  completed,  namely,  those  drawing  14 
feet  water ;  and  the  channel  should  therefore  be  deepened  to  15  feet, 
and  the  piers  extended  to  the  15-foot  curve  in  the  lake,  the  estimated 
cost  of  which  is  $154,000. 

July  1,  1880,  amount  available $5,574  03 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$8,074  05 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

onstanding  liabilities  July  1,  1880 5,361  31 

July  1,  1881,  outstanding  liabilities 579  57 

5,940  88 

July  1,  1881,  amount  available 2,133  15 

Amount  f  estimated)  required  for  completion  of  existing  project 154, 000  00 

Amount  tnat  can  be  profitably  expended*  in  fiscal  year  ending  June  30, 1883 .    80, 000  00 

(See  Appendix  L  L  7.) 

8.  Pultneyville  Harbor j  New  Yorlc. — Contracts  for  the  exten3ion  of  both 
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piers  have  been  formed,  and  the  dredging  of  the  harbor  to  a  depth  of  8 
feet  has  been  completea. 

It  would  be  advisable  to  extend  the  west  pier  still  farther  into  the 
lake  io  order  to  prevent  the  sand  which  is  accumulating  west  of  it  from 
sweeping  around  its  outer  extremity  and  injuring  the  channel,  and  the 
amount  asked  for  is  designed  for  this  purpose. 

July  1,  1880,  amount  available $4,959  79 

AmouDt  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$6,959  79 

July  1,  18^1,  amount  expended  during  fiscal,  year  excluaive  of 

outstanding  liabUitiea  July  1, 1880 1,199  26 

July  1,  1881,  outstanding  liabilities 526  20 

1,725  46 

July  1,  1881,  amount  available 5,234  33 

Amount  (estimated)  required  for  completion  of  existing  project 4, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    4, 000  00 

(See  Appendix  L  L  8.) 

9.  Ch'eat  Sodus  Harbor^  New  York. — A  contract  has  been  entered  into 
during  the  year  for  the  deepening  one-third  of  the  width  of  the  channel 
between  the  piers  to  12i  feet. 

The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
extending  the  piers  which  formed  the  channel  of  entrance  out  to  the 
12-foot  curve  in  the  lake,  and  the  deepening  of  the  channel  to  12  feet. 

This  harbor  is,  however,  becoming  one  of  importance  as  a  coal-ship- 
ping port,  and  it  is,  in  the  judgment  of  the  of&cer  in  charge,  one  of  the 
few  on  Lake  Ontario  that  should  be  improved  to  the  extent  of  permit- 
ting the  entrance  of  vessels  drawing  14  feet  water,  which  is  the  greatest 
draft  that  can  be  carried  through  the  Welland  Canal  when  completed. 

This  would  require  the  extension  of  the  piers  to  the  IS-foot  curve,  and 
the  deepening  of  the  channel  to  15  feet,  and  the  cost  of  this  has  been 
estimated  for  accordingly.      ^ 

July  1,1880,  amount  available.... T. |5,437  80 

Amount  appropriated  by  act  approved  March  3, 1881 5, 000  00 

$10,437  80 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1, 1880 271  47 

July  1,  1881,  outstanding  liabilities 2,989  66 

3,261  13 

July  1, 1881,  amount  available 7,176  67 

Amount  (estimated)  re<][uired  for  completion  of  existing  project ^.     100, 000  00 

'    r  Ju     '""  "" 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      40, 000  00 

(See  Appendix  L  L  9.) 

10.  Little  8odu8  Harbory  New  York, — Contracts  have  been  entered  into 
during  the  year  for  the  extension  of  both  piers  and  for  the  deepening  of 
the  channel  between  them  to  16  feet. 

The  original  scheme  for  the  improvement  of  this  harbor  provided  for 
extending  the  piers  to  the  12-foot  curve  and  the  deepening  of  the  chan- 
nel to  12  feet. 

The  harbor  has,  however,  become  an  important  one  for  the  shipment 
of  coal,  and  it  is  one  of  the  few  on  Lake  Ontario  that  should,  in  the  opin- 
ion of  the  of&cer  in  charge,  be  prepared  for  the  admission  of  the  largest 
vessels  that  will  be  able  to  pass  through  the  WeUand  Ganal  when  com- 
pleted ;  that  is,  vessels  drawing  14  feet  water.    To  admit  of  this  the  piers 
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shonld  be  extended  to  the  15-foot  curve  and  the  channel  shoold  be  exca* 
yated  to  the  same  depth,  and  this  has  been  estimated  for  accordingly. 

Joly  1,  1880,  amount  available f26,923  89 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$46.923  89 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 6,687  95 

July  1,  1881,  outstanding  liabilities 3,410  63 

10,p98  58 

July  1,1881,  amount  available 36,8-25  31 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    40, 000  00 

(See  Appendix  L  L  10.) 

11.  Oswego  Harbor j  New  Jork. — ^During  the  year  the  west  breakwater 
has  been  extended  463  feet,  making  its  total  length,  measured  along  its 
axis,  5,584  feet. 

Contracts  have  been  entered  into  for  completing  the  west  breakwater, 
beginning  the  east  breakw&ter,  and  dredging  the  channel  to  a  depth  of 
16  feet  between  the  lighthouse  and  the  upper  end  of  the  upper  island. 
All  this  work  (except  the  east  breakwater)  is  to  be  finished  during  the 
present  working  season  of  1881. 

July  1,  1880,  amount  available $120,689  73 

Amount  appropriated  by  act  approved  March  3,  1881 50, 000  00 

$170,689  73 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1^ 64,463  43 

July  1,  1881,  outstanding  liabilities 687  35 

65, 150  78 

July  1,  1881,  amount  available 105,538  95 

Amount  (estimated)  required  for  completion  of  existing  project 237, 000  00  v 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     100, 000  00 

(See  Appendix  L  L  11.) 

12.  Ogdensburg  Harbor^  New  YorJc. — ^The  harbor  remains  in  the  same 
condition  as  at  the  close  of  the  preceding  fiscal  year.  Nothing  has  been 
expended  upon  it,  nothing  appropriated,  and  nothing  is  asked  for,  for  the 
present.  The  channel  should,  in  the  opinion  of  the  oflBlcer  in  charge,  be 
prepared  for  the  admission  of  the  largest  vessels  which  will  be  able  to 
pass  the  Welland  Canal  when  completed :  but  to  enable  an  estimate  of 
this  to  be  made,  a  preliminary  survey  will  be  needed. 

Amount  (estimated)  required  for  survey  to  determine  cost  of  deepening  chan- 
nel to  15  feet $500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883..    500  00 

(See  Appendix  L  L  12.) 

13.  Waddington  Harbor,  New  YorJc. — ^Work  is  being  done  here  by  hired 
labor,  the^last  contractor  having  abandoned  his  contract,  and  uo  bids 
having  been  received  under  the  last  two  calls  for  them.  The  work  is  so 
difficult  and  expensive  that  it  does  not  seem  advisable  to  continue  it, 
considering  the  little  good  that  is  to  be  accomplished  by  its  execution. 

An  estimate  is,  however,  submitted  of  $25,000,  which  could  be  ex- 
pended in  continuing  operations  if  Oongress  should  see  fit  to  provide 
for  the  same. 
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July  1, 1880,  amount  available 15,807  00 

Amount  appropriated  by  act  approved  Maroh  3^  1881 2, 500  00 

$8,307  00 

July  1, 1881.  amount  expended  during  fiscal  year,  exclusive  of  ont- 

.    standing  liabUitiea  July  1,  1880 2,78121 

Julyl,  ie§l,  outstanding  Uabilities 1,736  79 

4,518  00 

Julyl,  1881,  amount  available 3,789  HO 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  exp,ended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 

(See  Appendix  L  L  13.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  of  Jane  14^ 
1880,  Major  McFarland  was  charged  with  and  has  completed  the  follow- 
ing, the  results  of  which  were  transmitted  to  Congress  and  printed  in 
House  Ex.  Doc.  No.  58,  Forty -sixth  Congress,  third  session: 

1.  Niagara  River ^  at  the  inouth  of  the  Tonawanda  OreeJcj  New  York.  (See 
Appendix  L  L  3.) 

2.  At  Port  Day^  ahove  the  Falls  of  Niagara^  New  Yorlc.  (See  Appendix 
LL14.) 

3.  Grass  River^  at  Massena^  Saifit  Lawrence  County^  New  Forfc.  (See 
Appendix  L  L  15.) 

And,  also,  Ogdmsburg  Harbor,  New  York. — ^Provision  was  made  for  a 
survey  of  this  harbor  in  the  act  of  March  3, 1879,  and  a  report  upon  the 
results  of*  the  same  having  been  submitted  in  the  last  annual  report  of 
this  office  (Appendix  J  J  11),  no  further  examination  was  necessary. 

Major  McFarland  is  also  charged,  to  comply  with  requirements  of  the 
river  and  harbor  act  of  March  3, 1881,  with — 

1.  Survey  of  SaeJcetfis  Harbor j  New'  York,  the  results  of  which  will  be 
duly  submitted  when  received. 

PACIFIC    COAST. 

IMPROVEMENT  OF  THE  HARBORS  OF  OAKLAND  AND  WILMINGTON;  OF 
SACRAMENTO  AND  SAN  JOAQUIN  RIVERS;  OF  PETALUMA  CREEK,  AND 
OF  HUMBOLDT  BAY  AND  HARBOR,  CALIFORNIA. 

Officer  in  charge,  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Oakland  Harbor,  California. — ^The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1873,  and  has  since  been  modified  in 
minor  respects,  particularly  as  to  dredging  between  jetties  to  meet  the 
immediate  needs  of  an  increasing  commerce;  its  object  is  to  secure  a 
channel  of  20  feet  at  low- water.  The  natural  channel  over  the  bar  had 
little  depth,  but  at  the  beginning  of  this  improvement  had  been  dredged 
by  the  city  of  Oakland  to  5  feet.  The  amount  expended  to  the  cdose  of 
the  fiscal  year  is  $54,642.12,  which  has  resulted  in  a  channel  200  feet  wide 
and  10  feet  deep  at  low- water.  The  tide  adds  5  to  8  feet.  It  is  proposed 
to  expend  the  appropriation,  $200,000,  herein  asked,  in  excavation  of  tbe 
basin,  as  a  preliminary  measure  to  secure  and  maintain  a  greater  depth 
in  the  channel. 

The  operations  of  the  past  year  were  directed  to  dredging  a  wider 
and  deeper  channel  between  the  jetties  and  to  raising  the  jetties.  These 
operations  are  not  sufficiently  advanced  to  develope  their  full  benefit 

The  freight  business  of  the  Central  Pacific,  the  Southern  Pacific,  and 
the  South  Pacific  Coaj^t  railroads,  now  passes  through  this  chamiel. 
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The  great  increase  in  commeroe,  as  found  by  the  statistics,  is  directly 
due  to  this  improved  condition  of  the  harbor.  t 

The  amonnt  expended  to  the  close  of  the  fiscal  year  ending  June  30« 
1881,  is  $316^1.97. 

The  contracts  now  in  operation  will  consume  about  $130,000,  leaving 
the  sum  of  $85,000  or  $90,000  available  for  other  operations. 

July  1,  1680,  amoant  available $213,400  15 

Amoont  appropriated  by  act  approved  March  3,  1881 60, 000  00 

1273, 400  15 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 49,866  87 

Julvl,  1881,  outstanding  liabilities 4,775  25 

54,6^  12 

July  1,  1881,  amount  available 218,758  03 

Amount  (estimated)  required  for  completion  of  existing  project ly^^i  579  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    300, 000  00 

(See  Appendix  M  M  1.) 
_^  • 

2.  Wilmington  Harbor^  Califomia.^-^The  original  condition  of  this  har- 
bor was  an  undefined  channel  at  the  entrance,  having  a  depth  of  1  foot 
and  at  times  of  2  feet  at  mean  low-water.  There  is  now  a  well-defined 
channel  235  feet  in  width,  having  a  depth  of  not  less  than  10  feet  at 
low- water.  At  high- water  the  depth  varies  from  14  to  18  feet.  The 
coasting  vessels  habitnally  enter  the  harbor.  This  improvement  has 
been  made  by  the  constmction  of  two  jetties,  to  confine  and  control  the 
tidal  currents,  and  by  excavation  of  the  reef  which  lies  at  the  entrance. 

Last  year's  appropriation  was  applied  to  widen  the  cnt  through  the 
reef  from  150  to  235  feet,  which  now  permits  vessels  to  sail  in  and  out 
instead  of  being  towed.  '^ 

The  existing  appropriation  is  being  applied  to  the  protection  of  the 
timber  work  and  to  raising  the  jetties. 

In  order  to  give  a  channel  400  feet  wide  and  15  feet  in  depth  at  low- 
water,  an  additional  exi)enditure  of  $291,766.42  will  be  required,  which 
would  be  expended  in  widening  and  deepening  the  cut  through  the  reef 
and  in  raising  and  extending  the  jetties.  One  hundred  and  fifty  thou- 
sand dollars  could  be  profitably  expended  in  the  coming  year. 

The  appropriations  to  date  have  amounted  to  $555,000 ;  amount  ex- 
I)ended  to  date,  $526,089.74. 

July  1, 1880,  amount  available |35,050  00 

Amount  appropriated  by  act  approved  March  3,  1881 33, 000  00 

$68,050  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 38,777  69 

July  1, 1881,  outstanding  liabilities 362  05 

39,139  74 

July  1, 1881,  amount  available 28,510  26 

Amount  (estimated)  required  for  completion  of  existing  project 291, 766  42 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  150, 000  00 

(See  Appendix  M  M  2.) 

3.  Sacramento  River^  Califomia.^A  permanent  system  of  improve- 
ment for  the  upper  river  would  require  the  construction  and  mainten- 
ance of  new  banks,  adjusted  in  i)osition  to  the  needs  of  navigation.  Ilie 
expense  of  such  a  system  is  not  warranted  at  present.  The  treatment 
proposed,  is  to  give  the  required  depths  as  the  necessity  arises  and  to 
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keep  the  channel  dear  of  snags.  The  lower  river  admita  of  permanent 
works  of  improvement. 

Last  year's  expenditores  were  made  in  destroying  snags,  the  constmc- 
tion  of  a  permanent  improvement  at  Fremont,  and  in  the  construction 
and  equipment  of  a  snag-boat  The  depth  at  Fremont  Bar  was  increajsed 
from  3  feet  to  5^  feet,  sufficient  for  the  navigation  of  that  part  of  the 
river.  The  snag-boat  will  be  employed  during  the  coming  year  in  re- 
moving snags  and  other  obstructions  and  in  constructing  brush  dams  as 
needed,  particularly  in  the  upper  river.  Three  hundr^  and  thirty-six 
snags  were  destroyed  last  year  at  a  cost  of  $18,520. 

The  appropriation  herein  asked  will  be  applied  to  the  removal  of  snags, 
to  the  permanent  improvement  of  the  lower  river,  and  to  the  temporary 
constructions  on  the  bars  of  the  upper  river. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$105,467.83,  a  portion  of  which  was  applied  to  the  Feather  Eiver. 

July  1, 1880,  amount  available $56,412  50 

Amount  appropriated  by  act  approved  March  3, 1881 60, 000  00 

$116,412  50 

July  1, 1881,  amount  expended  during  fiscal  year,  exoluBive  of 

outstanding  liabilities  July  1, 1880 61,808  91 

July  1, 1881, outstanding  liabiUties 4,071  42 

65,880  33 

July  1, 1881,  amount  available 60,532  17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    100, 000  00 
(See  Appendix  M  M  3.) 

4.  San  Joaquin  River ,  California.— Frojects  for  several  detached  im- 
provements in  different  parts  of  the  river  and  its  connecting  channels 
have  been  approved,  but  no  survey  or  general  project  covering  the  whole 
river  has  been  prepared. 

The  operations  of  the  past  year  were  directed  to  making  two  cut-oflBs 
in  the  narrows  below  Stockton.  The  operations  of  the  coming  year  are 
the  completion  of  the  cut-offs,  dredging  in  Mormon  Slough,  dredging  in. 
Stockton  Slough,  the  destruction  of  snags  in  upper  river,  and  the  con- 
struction of  dams  to  improve  navigation  on  the  upper  river. 

The  appropriation  now  asked  will  be  applied  to  dredging  Mormon 
Slough,  and  at  Oakland,  and  Twelve-Miles  Slough,  to  an  obstruction  of 
the  river  at  the  cutoffs^  if  experience  shall  prove  it  to  be  necessary  to 
further  improvement  or  the  navigation  of  the  upper  river,  and  to  a  sur- 
vey of  the  river. 

The  expenditures  of  the  past  year  were  $8,077.25. 

Jnly  1, 1880,  amount  available |20,611  77 

Amount  appropriated  by  act  approved  March  3, 1881 40, 000  00 

$60,611  77 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 6,483  05 

July  1, 1881,  outstanding  liabilities 1,594  20 

8,077  25 

July  1, 1881,  amount  available 52,534  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    50, 000  00 
(See  Appendix  M  M  4.) 

5.  Petaluma  Creeky  California. — ^The  original  project  was  to  give  a 
depth  of  3  feet  at  low- water  to  Petaluma  and  to  make  three  cut-offis  for 
the  purpose  of  straightening  the  channel. 

Two  of  these  cut-oflfe  were  made  during  the  year,  to  the  very  great 
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impiovemeut  of  the  navigatioB,  saving  a  day  to  each  vesseL  In  addl- 
Houj  some  dredging  was  done  in  the  bed  of  tiie  creek. 

The  total  amount  of  excavation  during  the  year  was  2I9I35  cubic  yards. 

The  amount  now  available  is  insufficient  to  afford  any  sensible  relief 
from  the  difficulties  that  remain,  and  therefore  it  will  be  held  unex- 
pended to  await  the  next  appropriation,  and  will  then  be  applied  to 
dredging  the  bed  of  the  creek  below  Petaluma. 

The  whole  amount  necessary  to  complete  the  project  ($22,000)  can  be 
profitably  expended  in  the  coming  year,  and  it  is  thought  that  the  inter- 
ests of  the  work  require  an  appropriation  of  not  less  than  $12,000. 

The  amount  expended  to  June  30, 1881,  is  $7,547.66. 

July  1,  1880,  amoont  available $8,000  00 

Amoimt  appropriated  by  act  approved  March  3,  1881 8, 000  00 

tie,  000  00 

July  1, 1881,  amoimt  expended  daring  fiscal  year,  exclusiye  of  outstanding 

liabilities  July  1,  1880 7,547  66 

July  1,  1881,  amount  available 8,452  34 

Amount  (estimated )  required  for  completion  of  existiuff  project 22, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    22, 000  00 

(See  Apx)endix  M  M  6.) 

6.  Humboldt  Bay  <md  Harbor.  California. — ^The  object  of  this  improve- 
ment is  to  give  a  permanent  depth  ^of  10  feet  at  low-water  in  front  of 
the  town  of  Enreka  in  Humboldt  Bay,  and  to  secure  a  better  and  more 
stable  channel  over  the  bar  at  the  entrance  of  the  harbor.  The  latter 
is  the  more  difficult  as  well  as  the  more  important  object.  No  project 
or  estimate  has  yet  been  submitted  for  the  attainment  of  the  latter 
result. 

The  first-named  result  is  to  be  obtained  by  dredging.  The  first  appro- 
priation is  now  in  hand  and  dredging  will  be  commenced  September  15, 
under  a  contract  made  on  June  30. 

The  appropriation  asked  in  this  report  will  be  applied  to  the  same 
object.  ^ 

Amount  ^propriated  by  act  approved  March  3,  1881% (40, 000  00 

July  1, 1881)  amount  expended  auring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 7  82 

July  1,  1881,  amount  available 39,99*2  18 

Amount  (estimated)  required  for  completion  of  existing  project 95, 220  05 

Amount  that  cap  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 .    50, 000  00 

(See  Appendix  M  M  6.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

In  compliance  with  requirements  of  the  river  and  harbor  act  of  June 
14, 1880,  Lientenant-Colonel  Mendell  was  charged  with  such  examina- 
Uons  and  surveys  as  may  be  necessary  to  devise  a  system  of  works  to  prevent 
the  further  injury  to  the  navigable  waters  of  California  from  the  dSbris 
from  the  mines  and  the  estimates  of  the  cost  of  such  works,  and  report  the 
result  of  such  examinations^  surveys^  and  estimates  of  cost  of  proposed  works 
made  in  pursuande  hereof  to  Congress  at  its  next  session,  and  submitted  a 
preliminary  report  upon  the  subjectjyhich  was  transmitted  to  Congress 
at  its  last  session  and  printed  as  House  Ex.  Doc.  No.  76,  Forty-sixth 
Congress,  third  session.    (See,  also,  Api)endix  M  M  7.) 

And  also  with  examination  to  determine  the  work  necessary  to  be  done 
and  the  cost  of  the  same  to  improve  the  channels  inside  the  bar  of  Humboldt 
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Bay^  California^  the  resalto  of  which  were  transmitted  to  Oongress  in  a 
report  printed  as  Honse  Ex.  Doc.  I^o.  59,  Forty-sixth  Ck>ngre88,  third 
session.    (See,  also,  Appendix  M  M  6.) 

Lientenant-Oolonel  Mendell  was  also  charged  with  the  dnty  of  mak- 
ing a  report  upon  the  subject  of  the  following  resolntion  ot  the  House 
of  Eepresentatives  of  June  12, 1880,  viz: 

That  the  Secretwy  of  War  be  directed  to  report  to  this  House  what  causes,  if  any, 
are  tending  to  diminish  the  tidal  area  of  the  Bay  of  San  Oanicsco.  and  what  action, 
if  any,  has  been  taken  b^  the  Goyemment  of  the  United  States,  by  the  city  of  San 
Francisco,  or  by  corporations,  or  individuals  which  will  t«nd  to  lessen  the  tidal  scour 
on  the  bar  of  San  Francisco,  and  thereby  decrease  the  depth  of  water  upon  said  bar, 
and  diminish  its  value  as  a  commercial  harbor — 

Which  was  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
93,  Forty -sixth  Congress,  third  session.    (^See,  alsp,  Appendix  M  M  8.) 

Also,  to  comply  with  provisions  of  the  nver  and  harbor  act  of  March 
3, 1881,  he  is  charged  with  the  following,  the  results  of  which  will  be 
duly  submitted  when  received: 

1.  Mokelumne  River ^  Calif omia^  from  its  mouth  at  or  near  Woodbridge. 

IMPROVEMENT  OP  HARBOR  AT  SAN  DIBGO,t  CALIFORNIA. 

Officer  in  charge,  Lieut  Col.  C.  S.  Stewart,  Corps  of  Engineers. 

In  1875  a  project  was  adopted  for  the  improvement  of  this  harbor  by 
turning  the  course  of  the  San  Diego  Eiver  from  it  by  means  of  an  arti- 
ficial channel  way  and  levee  into  False  Bay^  in  which  it  emptied  for- 
merly. In  this  way  it  was  believed  the  deposit  in  San  Diego  Harbor  of 
the  sand  and  earth  brought  down  by  the  river  during  floods  would  be 
prevented.    So  far  this  has  been  the  case. 

Small  repairs  to  the  levee  have  been  made  during  the  past  year. 

The  sum  of  $80,123  in  all  has  been  expended  to  the  30th  of  June,  1881. 

The  last  appropriation  made  will  probably  keep  the  works  in  repair 
for  several  years. 

Jnly  1,  1P80,  amount  available ^.   ^9SJ5  00 

July  1, 1881,  amount  expended  daring  fiscal  year,  excluDlve  of  outstanding  lia- 
bilities July  1, 1880 r. 48  00 

July  1,  1881,  amount  available 877  00 

(See  Appendix  N  N  1.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  provisions  of  the  river  and  harbor  act  of  March  3, 1881, 
Lieutenant-Colonel  Stewart  was  charged  with  and  has  completed  the 
following: 

Harbor  of  San  Luis  Obispo^  California.    (See  Appendix  N  N  2.) 


IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  OREGON  AND  IN  WASHING- 
TON TERRITORY — IMPROVEMENT  OP  LOWER  CLEARWATER  RIVER, 
IDAHO — CONSTRUCTION  OP  CASCADES  CANAL,   COLUMBIA  RIVER. 

Officer  in  charge,  Maj.  G.  L.  Gillespie,  Corps  of  Engineers,  having 
under  his  immediate  orders  Capt.  Ohas.  F.  Powell,  Corps  of  Engineers, 
and  since  January  31, 1881,  Lieut.  JP.  M.  Price,  Corps  of  Engineers. 

1.  Lower  Willamette  and  Columbia  rivers  from  Portland^  Oregon^  to 
the  sea, — ^The  present  project  for  the  improvement  of  these  rivers  was 
adopted  in  1877  and  modified  in  1879,  the  object  being  to  deepen,  per- 
manently,  the  water  over  the  main  bars  fix)m  Portland,  on  the  Willamette, 
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to  Colombia  Gity,  on  the  Columbia,  for  sea-going  vessels  and  steamers 
drawing  20  feet  or  more,  by  the  constmction  of  a  system  of  dikes  and 
dams  formed  of  piles  and  loose  stone,  which  wonld  utilize  the  available 
waters  and  currents  of  these  rivers  for  scouring  purposes. 

The  natural  channel  existing  at  the  time  the  improvement  was  com- 
menced, in  1867,  varied  from  160  to  300  feet,  with  not  more  than  15  feet 
at  shoalest  points  at  low  tide,  in  low  stage.  The  bars  comprised  in  the 
project  are  located  at  Swan  Island,  near  the  head  of  Willamette  Slough, 
and  at  Coon  Island,  Willamette  Kiver,  and  at  Saint  Helen's,  Columbia 
Eiver. 

The  pile  dike  began  last  year  at  the  mouth  of  the  Willamette  River, 
to  close  Coon  Island  Slough,  the  western  outlet  to  the  Columbia  Biver, 
was  completed  during  the  year,  and  the  protective  revetment  around 
the  island  was  heavily  riprapped.  Seven  thousand  two  hundred  and 
thirty  cubic  yards  of  material  were  dredged  from  the  bar  at  the  mouth 
of  the  Willamette  (before  improvement  was  completed),  opening  a  chan- 
nel 430  feet  long  and  110  feet  wide  with  19  feet  at  low  stage,  which  has 
been  maintained  since  the  dike  was  finished. 

Seven  thousand  three  hundred  and  twenty  cubic  yards  of  material 
were  dredged  from  the  bar  at  Swan  Island,  Willamette  Eiver,  opening 
a  channel  2,640  feet  long  and  70  feet  wide  with  18  feet  depth  at  mean 
low  stage. 

The  right  bank  of  Willamette  Slough,  below  the  dam  built  last  season, 
was  revetted  to  prevent  further  erosion. 

Careful  survey  was  made  of  the  Hog's  Back  Shoal  near  Astoria,  and 
the  deep-water  channel  indicated  for  buoyage. 

Minor  surveys  were  made  of  the  bars,  at  Martin's  Island  below  Saint 
Helen's,  Walker's  Island  below  Kalama,  and  Saint  Helen's,  Columbia 
Eiver,  and  of  Swan  Island  Bar,  Willamette  Eiver. 

A  careful  survey  was  made  of  the  Middle  Sands  at  the  entrance  to 
the  Columbia  Eiver,  and  of  the  channels  over  them,  and  a  chart  issued 
for  the  use  of  mariners. 

The  shore  line  of  Point  Adams  was  surveyed,  and  a  fascine  and  sand- 
bag revetment,  350  feet  long,  was  built  to  protect  Fort  Stevens,  on  the 
west  side,  against  damage  by  high  seas. 

Vessels  and  steam-propellers,  drawing  from  20  to  21  feet,  have  been 
able  to  reach  Portland  without  detention  during  the  year. 

Amonnt  appropriated  from  act  June  S3,  1666,  to  act  March  3,  1881,  both 

inclusive $405,365  00 

Amount  expended  to  date 365,627  12 

The  amount  available  at  this  date  will  be  applied  in  building  and 
equipping  a  new  dredger,  and  running  the  same  during  eight  months 
of  the  next  fiscal  year,  and  in  the  purchase  of  materials  for  protection 
and  preservation  of  existing  works  of  improvement. 

The  appropriation  of  $100,000  recommended  for  fiscal  year  ending 
June  30, 1883,  is  proposed  to  be  applied  in  building  a  submerged  dam 
at  the  mouth  of  the  Willamette,  to  close  tlfe  eastern  outlet  to  the  Colum- 
bia Eiver;  in  building  a  dike  at  Swan  Island,  Willamette  River:  in 
defraying  running  exx)enses  of  the  dredger  for  one  year ;  in  builaing 
two  scows  for  the  dredger ;  in  making  surveys  of  bars,  and  purchasing 
materials  for  the  repairs  and  preservation  of  existing  improvements; 
and  for  contingent  expenses  of  engineering. 
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July  1,  I860,  amount  available $44,995  :)2 

AxDonnt  appropriated  by  act  approved  Maroh  3,  1881 45, 000  00 

$89.995  32 

July  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilltiea  July  1,  1880 45.960  06 

July  1, 1881,  outstanding  liabilities 4.297  39 

50.257  44 

July  1, 1881,  amount  available 39,737  88 

Amount  (estimated)  reouired  for  completion  of  existing  project 133, 974  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100. 000  00 

(See  Appendix  O  O  1.) 

2.  Upper  Willamette  and  Yamhill  rivers. — The  present  project  for  this 
improvement  was  adopted  in  1870,  the  object  being  to  remove  by  a  well- 
equipped  snag-boat  aU  snags  and  stumps  which  are  found  after  each 
annu^  freshet  grounded  in  the  channel^  to  confine  the  river  to  the  best 
channel  by  building  low  dams  to  close  sloughs  or  contract  water-way, 
and  to  scrape  shoal  bars  to  let  steamboats  of  light  draught  pass  freely 
over  them. 

Small  sums  have  also  been  applied,  from  time  to  time,  in  blasting  rocks 
at  x)oint8  where  the  channel  was  narrow  and  the  passage  dangerous. 

During  the  year  1,021  snags  have  been  removed,  374  trees  cut  from 
the  banks,  600  linear  feet  of  brush-dams  built,  and  10  days  consumed  in 
raking  bars.  In  accomplishing  this  work  the  snag-boat  has  traveled 
2,013^  miles. 

Of  solid  rock  496.76  cubic  yards  have  been  removed  by  blasting  at 
Bock  Island  Rapids  near  Oregon  City,  which  has  made  the  passage  con- 
venient and  easy  at  lowest  stage  for  river  boats  drawing  not  more  than 
2^  feet.  At  other  points  the  channel  varies  from  80  to  1^  feet  in  width^ 
with  a  depth  of  not  less  than  20  inches  at  extreme  low  stage.  This 
depth  is  all  that  boats  need,  as  the  freights  at  that  stage  are  light  and 
inconsiderable. 

The  amount  expended  to  June  30, 1881,  is  $24,151.93. 

The  amount  of  $15,000  appropriated  by  act  March  3^  1881,  will  be 
applied  in  continuing  the  use  of  the  snag-boat  for  removing  snags  and 
cutting  threatening  trees  from  the  banks ;  in  lowering  the  crests  of  shoal 
bars  by  scraping,  and  in  defraying  contingencies  of  engineering. 

The  appropriation  of  $10,500  recommended  for  the  fiscal  year  ending 
June  30, 1883,  is  for  the  annual  expensesr  and  repairs  of  the  snag-boat^ 
and  for  contingencies  of  surveys,  engineering,  and  oflftce  expenses. 

July  1,  1880,  amount  available ^ $18,373  16 

Amount  appropriated  by  act  approved  March  3,  1881 15,000  00 

133,373  16 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 24,151  93 

Julyl,  1881,  amount  available 9,221  23 

Amount  (estimated)  required  for  completion  of  existing  project 38, 000, 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 500  00 

(See  Appendix  O  O  2,) 

3.  Upper  Columbia  River  including  Snake  River, — The  present  project 
for  improvement  of  these  rivers  wa«  adopted  in  1877,  the  object  being 
to  aftbrd  in  the  Columbia  River  above  the  falls  at  the  Dalies,  a  con> 
veniently  navigable  channel  through  the  various  rocky  reefs  with  a 
depth  of  5J  feet  at  low- water,  and  in  the  Snake  River  as  high  up  as 
Le  wiston,  Idaho,  with  a  depth  of  4J  feet  at  low  stage.    Between  the  reefe 
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which  are  firom  10  to  40  miles  apart  in  the  Oolombia,  and  closer  in  the 
Snake,  the  channel  before  improvements  were  commenced  was  usually 
wide  and  well  defined,  with  deep  water.  At  the  reefs  the  river  was 
choked  with  visible  or  sunken  rocks,  and  the  pilots  picked  their  way 
by  them,  as  well  as  they  could,  in  channels  often  but  little  wider  than 
the  beam  of  their  boats,  with  less  than  4  feet  depth  of  water. 

Total  amount  appropriated $190,000  00 

Total  amoant  expended  to  June  30y  1881 158,774  70 

During  the  year  a  channel  200  feet  wide  with  4J  feet  depth  at  low 
stage  has  been  opened  at  Monumental  Eapids,  Snake  Eiver,  aud  ten 
rocks  have  been  blasted  and  removed  in  Texas  Rapids  in  the  same  river, 
giving  a  navigable  depth  of  4^  feet  in  a  channel  100  feet  wide  in  the 
most  difficult  part. 

This  channel  is  capable  of  still  ftirther  improvement.  A  contract  was 
made  November  16,  for  the  removal  of  100  cubic  yards  of  rock  at  Uma- 
tilla Bapids,  Oolumbia  River,  and  650  cubic  yards  of  solid  rock  at  Texas, 
Palouse  and  False  Palouse  rapids.  Snake  River. 

The  work  was  commenced  under  many  difficulties  at  Palouse  Rapids 
in  December,  but  before  anything  beyond  the  removal  of  a  few  .small 
bowlders  in  the  north  channel  was  accomplished,  the  contractor  lost  all 
of  his  plant  by  a  sudden  freshet  in  the  river. 

July  1,  1880,  amount  available $31,955  18 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$46,955  18 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  exclusive 

ofoutstandingliabilities  July  1, 1880 13,819  86 

July  1,  1^-81,  outstanding  liabilities 1,710  00 

15,529  86 

July  1,  1881,  amount  available 31,425  32 

Amount  (estimated)  required  for  completion  of  existing  project 62, 000  00 

AmountKhat  can  be  profitably  exi>euded  in  fiscal  year  ending  June  30, 1883 .      20, 000  00 

(See  Appendix  O  O  3.) 

4.  ConatmcHng  Canal  around  Cascades  of  the  Columbia  River ^  Oregon. — 

The  project  for  the  improvment  of  the  navigation  of  the  Upper  Oolum- 
bia by  the  construction  of  locks  around  the  Cascades,  was  adopted  in 
1877,  the  object  being  to  afford  a  passage  by  river  boats  of  the  minor 
rapids  of  the  Cascades  by  means  of  a  canal  with  two  combined  locks 
having  8  feet  over  the  lower  miter-sill  at  dead  low-water.  Detailed 
surveys  of  the  river  from  the  main  rapids  to  below  Bradford's  Island,  a 
distance  of  4J  miles,  were  made  during  the  year,  together  with  observa* 
tionsof  river  phenomena,  and  the  results  presented  for  the  consideration 
of  a  Board  of  Engineers  which  assembled  November  10, 1880.  The  orig- 
inal plan  was  modified  by  the  Board  and  the  existing  plan,  which  was 
adopted  in  1880,  provides  for  the  improvement  of  the  river  for  a  low- 
water  navigation  to  a  stage  not  exceeding  20  feet  above  low-water^  the 
construction  of  a  single  lock  near  Hie  foot  of  the  main  rapids  with  a 
lift  of  24  feet  and  an  available  interior  dimension  of  462  by  90  feet,  to 
accommodate  one  boat  and  three  barges  at  one  lockage. 

The  amount  expended  te  date  is  $398,873.95. 

During  the  year  the  protective  embankment  to  the  canal  prism  has 
been  carhed  2  to  3  feet  above  the  reference  of  the  highest  water  of  1876, 
and  has  been  prolonged  beyond  station  20  to  near  station  28,  with  a  dry 
stone  wall  whose  top  has  been  stepped  down  from  reference  (134)  to 
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reference  (126) ;  the  abutment  of  the  right-wing  wall  has  made  a  proper 
junction  with  the  protective  embankment  and  stone  wall;  a  timber 
bulkhead  has  been  built  across  the  canal  prism  at  station  28,  to  keep 
out  backwater  from  the  river  below  stage  of  20  feet  on  nearest  gauge ; 
a  frame  bulkhead  has  been  built  at  station,  18  +  75,  to  completely  in- 
close the  lock  site ;  bowlder  quarrying  has  been  continued  to  provide 
stone  for  masonry,  strip  the  sides  of  the  canal  prism  and  to  correct  cur- 
rents outside  and  adjacent  to  embankments,  and  the  prism  excavation 
has  been  carried  from  station  7  to  station  20  to  8  feet  above  grade,  and 
that  of  the  lock  site  to  16  feet  above  bottom. 

The  appropriation  of  $750,000  recommended  is  to  be  applied  in  con- 
tinuing construction  of  the  protective  wall;  wing  wall  and  a  portion  of 
the  masonry  of  the  locks ;  the  quarrying  and  dressing  of  stone ;  the  ex- 
cavation of  the  canal  prism  and  the  building  of  its  revetment  walls,  and 
the  continuation  of  the  river  improvement. 

Julyl,  1880,  amount  available $117,116  60 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$217, 116  60 

Jnlv  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

^>f  outstanding  liabilittes  July  1,  1880 75,990  55 

Julyl,  1881,  outstanding  liabilities 7,278  68 

83,269  43 

July  1,  1881,  amount  available 133,847  17 

Amoujit  (estimated)  required  for  completiou  of  existing  project 1, 224, 337  70 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  eniuug  J une  30, 1883 .      750, 000  00 

(See  Appendix  O  O  4.) 

5.  Goo8  Bay  Harbor^  Oregon. — ^The  present  project  for  the  improve- 
ment of  the  harbor  was  adopted  in  1879,  the  object  being  to  prevent 
by  the  construction  of  a  jetty,  accretion  to  the  south  end  of  the  sand 
spit  on  the  north  side  of  the  entrance,  and  to  open  and  maintain  a  more 
direct  course  across  the  outer  bar  for  sea-going  vessels.  The  channel 
in  the  lower  harbor  is  constantly  shifting  under  the  action  of  the  north- 
west winds,  which  heap  up  the  sands  on  the  north  side. 

The  timber  jetty,  which,  at  the  opening  of  the  fiscal  year,  had  reached 
a  completed  length  of  450  feet  outwards  from  the  6-foot  curve,  was  pro- 
longed seaward  200  feet,  and  the  inshore  interval  of  538  feet  measured 
along  the  prolongation  of  the  adopted  line  was  almost  entirely  closed 
by  the  use  of  small  timber  cribs  filled  and  covered  with  stone.  It  has 
been  found  impossible  to  sink  any  more  cribs  in  extension  of  the  jetty, 
owing  to  the  strong  currents  in  a  channel-way  where  no  slackwater 
ever  exists,  and  plans  are  in  force  now  for  continuing  the  work  by 
depositing  stone  at  the  outer  end  from  dump  cars  running  upon  a  tram- 
way connecting  the  improvement  with  a  stone  quarry,  which  has  been 
opened  a  short  distance  from  the  shore  line. 

During  the  winter  the  north  spit  at  its  southern  end  was  partially  cut 
away,  the  high-tide  was  thrown  nearly  1,000  feet  to  the  northward,  and 
the  outlet  over  the  bar  was  more  direct  from  the  inside.  As  long  as 
the  southerly  storms  continued  the  depth  on  the  bar  gradually  increased 
to  19  feet  at  high-wator,  but  late  in  May,  when  the  northerly  winds 
began,  this  depth  was  reduced  in  places  to  13  and  16  feet. 

It  is  expected  that  when  the  jetty  has  reached  a  further  extension  of 
1,000  feet  the  depth  of  J  9  feet  at  high-water  will  be  maintained. 

The  appropriation  of  March  3, 1881,  will  be  applied  to  making  part  of 
this  extension. 

The  appropriation  of  $60,000  is  asked  to  continue  the  improvement. 
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July  1,  1880,  amount  available $15,642  28 

Amoont  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$45,642  28 

Jnly  1. 1881,  amount  expended  during  fiscal  year,  exolusive  of  outstanding 

liabilities  July  1,  1880 ^....    28,879  47 

July  1,  1881,  amount  available 16,762  81 

Amount  (estimated)  reonired  for  completion  of  existing  project 902, 000  00 

Amount  that  can  be  prontably  exx>ended  in  fiscal  year  enmng  Jone  30, 1883.    60, 000  00 

(See  Appendix  O  O  6.) 

6.  Lower  Clearwater  Riverj  Idaho. — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1878,  the  object  being  to  open  a 
navigable  channel  for  rafts  and  small  river  boats,  not  less  than  60  to  76 
feet  wide,  with  4  feet  at  low  stage,  from  Lewiston,  Idaho,  to  the  month 
of  the  !North  Fork,  a  distance  of  40  miles. 

But  a  small  reach  of  the  river  has  ever  been  navigated  by  boats,  and 
at  many  points  where  reefs  and  cobble-stone  bars  occur  the  bowlders  are 
8o  thickly  distributed  across  the  river  that  there  is  no  safe  channel 
through  them  even  for  rafts,  with  more  than  1  to  2  feet  at  low  stage. 
It  is  a  mountain  stream  with  a  steep  slope,  and  the  rapids  repeat  them- 
selves at  close  intervals.  It  has  not  been  attempted  to  open  the  river  at 
once  to  steamboat  navigation,  but  only  to  do  a  little  work  at  each  of 
the  rapids,  so  as  to  enable  rafts  to  get  out  without  breaking  up.  The 
depth  sought  at  present  is  2^  feet  at  low  stage,  to  be  eventually  carried 
to  4  feet. 

During  the  year  a  channel  170  feet  wide  with  2^  feet  depth  has  been 
opened  at  Big  Eddy  Bapids  by  blasting  and  removing  solid  rock;  at 
Kent's  Chute,  60  feet  wide  with  3  feet  depth,  by  removal  of  cobble-stone ; 
and  at  the  hec%d  of  Beuben's  Eapids,  by  blasting  and  removal  of  solid 
rock.  The  latter  rapids  have  been  much  improved  and  no  more  work 
need  be  done-  there  until  the  other  rapids  are  improved.  There  is  no 
appropriation  available  for  continuing  the  improvement.  The  appro- 
priation of  $10,000  recommended  for  the  fiscal  year  ending  June  30, 
1883,  will,  if  granted,  be  applied  to  completing  the  improvement  at  the 
Big  Eddy  and  Kent's  Ohute  rapids,  and  in  commencing  an  improve- 
ment at  Saddle  Back  Bapids. 

Estimate  of  original  project  of  improvement $34, 424  00 

Amount  appropriated  to  date 10,000  00 

July  1,  185o,  amount  available 5,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1880 5,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 24, 424  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .  10, 000  00 

(See  Appendix  O  O  6.) 

7.  IhUrance  to  Yaquina  Bay^  Oregon. — ^The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1880,  the  object  being  to  close 
the  south  channel  by  the  construction  of  a  jetty,  2,500  feet  long,  on  the 
south  side  of  the  entrance,  and  to  open  and  maintain  the  central  channel 
irith  a  depth  of  water  on  the  bar  of  not  less  than  17  feet  at  high-tide. 
The  north  channel  has  many  submerged  rocks  and  shoal  areas,  which 
make  it  of  dangerous  navigation  at  all  times.  The  central  channel  is  the 
most  direct  one  over  the  ^tr,  and  on  account  of  its  freedom  firom  rocks, 
visible  at  and  near  low- water,  has  been  selected  for  improvement. 

The  amount  expended  to  June  30, 1881,  is  $26,360.44.  The  line  of  the 
proposed  jetty  runs  directly  into  the  ocean,  and  tiie  work  of  construction 
is  of  the  most  difficult  character.    The  expense  attending  the  preparation 
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of  the  working  plant,  the  construction  of  the  scows  and  the  cribs,  and 
the  opening  of  qaarries  previously  unknown,  in  a  locality  totally  desti- 
tnte  of  working  £a«cilities  and  supplies  for  laborers,  has  necessarily  been 
very  great.  One  crib  has  been  sunk  in  6  feet  of  water,  and  by  the  5th 
of  July  it  is  expected  that  another  will  be  in  place.  It  will  be  attempted 
to  hasten  the  inshore  construction  by  the  delivery  of  stone  by  a  tram* 
way  2,500  feet  long,  extending  £rom  a  wharf  on  the  inside  of  the  harbor 
to  the  heel  of  the  jetty,  and  thence  over  the  jetty  as  it  advances. 

The  currents  are  so  strong  and  variable  at  the  site  that  stone-soowg 
cannot  be  handled  with  safety  on  the  sea  side  of  the  improvement. 

The  appropriation  asked  for  is  to  prolong  the  jetty  commenced  under 
the  appropriation  of  June  14, 1880. 

July  1, 1880,  amount  available 140,000  00 

Amount  appropriated  by  act  approved  March,  1881 10, 000  00 

$50,000  00 

July  1,  1881,  amount  expended  duribg  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 26,360  44 

July  1, 1881,  outstanding  liabilities 2,500  00 

28,860  44 

July  1,1881,  amount  available 21,139  56 

Amount  (estimated)  required  for  completion  of  existing  project 415,  OOO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  . .    dO,  000  00 

(See  Appendix  O  O  7.) 

8.  Mouth  of  Coquille  River ^  Oregon. — ^The  appropriation  of  $10,000,  act 
June  14, 1880,  is  the  only  one  made  for  the  improvement  The  present 
entrance  to  the  river  is  filled  with  rocks  ftora  beyond  the  bar  on  the  oalr 
side  to  a  distance  of  one-half  a  mile  inside,  and  the  bar,  which  is  composed 
of  shifting  sand,  changes  so  rapidly  under  prevailing  winds  that  it  has 
been  found  impracticable  to  make  a  satisfactory  improvement  in  the 
lower  section  of  the  river.  The  present  project,  which  was  adopted  in 
1880,  has  for  its  object  the  carrying  of  the  lower  reach  of  the  river,  ter- 
minating at  Lewis  Wharf,  directly  out  to  sea  through  the  lower  end  of 
the  present  sand-spit  on  the  north  side  by  building  a  stone  jetty  on  the 
left  bank,  running  in  a  northwesterly  direction,  so  that  ite  extension  will 
cut  the  southern  ^ge  of  the  north  spit  800  feet  to  the  southward  of  Bock- 
liff  Bocks.  The  channel  to  be  formed  will  pass  between  the  jetty  and 
Bockliff  Kocks.  During  the  year  750  feet  of  jetty  were  built  b^^  sinking 
narrow  boxes  of  timber,  30  feet  long,  which  supported  a  tramway  for 
the  delivery  of  stone  from  a  quarry  opened  on  the  left  bank  near  the  hed 
of  the  jetty,  and  then  depositing  stone  on  the  sides  and  over  the  boxes 
until  the  mole  so  formed  had  reached  a  level  of  2  feet  above  low-water 
line,  with  a  crest  varying  in  width  from  5  to  8  feet,  and  a  base  15  to 
28  feet,  according  to  the  depths  of  water  found  along  the  adopted  Une. 
The  jetty  can  be  still  further  prolonged  100  feet  before  the  exhaustion  of 
the  existing  appropriation.  It  is  designed  to  continue  the  construction 
until  a  channel  is  opened  over  the  bar  with  a  depth  of  15  feet  at  high- 
tide.  The  jetty,  as  built,  has  already  had  the  effect  of  causing  the  oppo* 
site  spit  to  commence  wearing  away,  and  it  is  believed  that  an  extension 
of  1,000  feet  will  completely  destroy  the  southern  end  of  the  north  spit^ 
and  go  far  towards  maintaining  an  open  channel  across  the  bar  in  tliat 
direction. 

The  appropriation  reconunended  is  designed  to  be  applied  to  the  ex- 
tension of  the  jetty  commenced  under  the  appropriation  of  June  14, 1880. 
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July  1, 1880,  amoont  available (10,000  00 

JtiIt  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiesJuly  1,  1880. 6,712  43 

July  1, 1881,  amount  available 3,287  57 

Amount  (estimated)  required  for  completion  of  existing  project 164, 200  00 

Amount  uiat  can  be  prontably  expended  in  fiscal  year  ending  Jane  30, 1883.    25, 000  00 

(See  Appendix  O  O  8.) 

9.  Cowlitz  BiveVj  WashinaUm  Territory. — The  Cowlitz  is  the  most  im- 
portant tributary  of  the  Columbia  Eiver  below  the  mouth  of  the  Willam- 
ette; is  80  miles  long,  and  navigable  at  ordinary  stage  for  nearly  50 
miles  from  its  mouth  by  small  steamboats. 

The  appropriation  ^$2,000)  made  by  the  act  of  June  14,  1880,  was 
applied  to  defraying  the  running  expenses  of  tiie  snag-boat  from  Octo- 
ber 12  to  December  13, 1880,  and  to  payment  of  necessary  expenses  of 
engineering  and  inspection.  As  the  river  is  used  by  small  river  boats 
of  not  exceeding  2  feet  draught,  and  as  the  obstructions  to  navigation 
oonsist  of  shoal  gravel  bars,  in  which  are  embedded  great  quantities  of 
snags  and  drift,  the  project  for  the  improvement  has  been  limited  to  the 
annual  removal  of  the  most  dangerous  snags  and  the  scraping  of  the 
bars  to  a  moderate  extent  to  enable  the  boats  to  get  over  them  easily. 
During  the  year  the  operations  of  the  snag-boat  in  removing  snags, 
overhanging  trees,  and  other  obstructions,  have  enabled  boats  drawing  3 
feet  to  reach,  without  trouble,  Cowlitz  Landing,  40  miles  above  tiie 
mouth,  at  lowest  stage." 

The  river  improvement  is  greatly  benefiting  the  valley ;  a  third  steam- 
boat for  the  river  trade  is  buUding,  and  settlers  are  rapidly  coming  in  to 
engage  in  agricultural  pursuits. 

The  appropriation  of  $1,000,  act  of  March  3, 1881,  will  be  applied  to 
defraying  the  expenses  of  the  Willamette  Biver  snag-boat  for  a  period 
of  one  month,  when  employed  in  removing  the  snags  which  have  accu- 
mulated during  the  year. 

The  appropriation  recommended  for  continuing  the  improvement 
during  the  fiscal  year  ending  June  30, 1883,  will,  if  made,  be  applied  to 
ox>erating  the  snag-boat  for  two  or  more  months  in  clearing  out  the 
river,  and  in  extending  the  low-water  navigation  10  miles  beyond  the 
I>oint  reached  by  past  improvements. 

July  1, 1880,  amount  available $2,000  00  • 

Amount  appropriated  by  act  approved  March  3, 1881 1, 000  00 

$3,000  00 

July  1,  1881,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 
liabimiee  July  1, 1880 2,000  00 

July  1,  1881,  amount  available 1,000  00 

Amount  (estimated)  required  for  completion  of  existing  project > *2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 000  00 

(See  Appendix  O  O  9.) 

10.  Skagit  Biver,  Washington  Territory. — An  examination  was  made 
of  this  river  in  18y4,  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  June  23, 1874,  and  it  was  estimated  that  the  sum  of  $15,000 
would  be  required  to  remove  the  rafts,  jams,  and  snags  which  obstructed 
the  navigation,  and  to  protect  the  banks  against  the  action  of  the  cur- 
rents. 

By  act  of  June  14, 1880,  $2,500  was  appropriated  for  improving  the 
river,  and  applied  to  widening  the  channel  50  feet  at  Little  Mountain  by 
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Gutting  the  jam  and  removing  snags,  forming  an  improved  channel  150 
feet  wide  with  5  feet  at  low  stage;  in  blasting  a  bowlder  from  the  chan- 
nel near  Miller's  Landing,  giving  a  clear  channel-way  200  feet  wide,  with 
not  less  than  4  feet  at  low  stage;  and  in  clearing  a  passage  50  feet  wide 
with  8  feet  depth  at  low  stage  through  the  jam  at  the  head  of  the  North 
Fork. 

A  part  of  the  old  jam  at  Mount  Yemon  should  be  removed,  as  it  forms 
a  nucleus  for  the  collection  of  drift,  and  wiU  in  time,  if  not  removed, 
form  a  raft  of  the  magnitude  of  that  existing  in  1874,  and,  consequently, 
close  the  river. 

With  the  amount  recommended  for  the  fiscal  year  ending  June  30, 
1883,  if  appropriated,  it  is  proposed  to  build,  equip,  and  run  for  one  year 
a  good  snag-boat,  which  will  be  utilized  not  only  in  the  Skagit  Eiver, 
but  in  all  the  rivers  of  Washington  Territory  emptying  into  the  sound. 

There  are  no  railroads  penetrating  these  valleys,  and  the  officer  in 
charge  thinks  it  but  just  to  the  settlers  that  the  rivers,  their  only  means 
of  communication  with  the  markets  for  produce,  be  kept  open  to  enable 
them  to  get  out  the  valuable  timber  which  covers  the  highlands. 

The  drainage  basin  of  the  Skagit  alone  contains  2,SW)  square  miles, 
200  square  miles  of  which  may  be  used  for  agricultural  purposes. 

July  1,1880,  amount  svaUable $2,500  00 

July  1,  1881,  amount  expended  duiinfl;  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 2,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  25, 000  00 

(See  Appendix  O  O  10.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT. 

To  comply  with  requirements  of  the  river  and  harbor  act  of  March 
3, 1879,  Major  G-illespie  was  charged  with  a  survey  of  the  Columbia  River 
at  the  Dalles,  in  Oregon,  including  plan  and  specifications  for  locks  and 
canal  around  said  point.  It  is  expected  that  a  full  report  upon  this  pro- 
posed improvement  will  be  received  in  time  for  transmission  to  Congress 
at  the  early  part  of  the  next  session. 

And  to  comply  with  provisions  of  the  act  of  June  14,  1880,  Major 
Gillespie  was  charged  with  and  has  completed  the  following,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  Senate  Ex.  Doc. 
Ko.  39,  Forty -sixth  Congress,  third  session : 

1.  Stillaquamish  River.  Washington  Territory.  (See  also  Appendix 
O  O  11.) 

2.  Nooksack  River,  Washington  Territory.    (See  also  Appendix  O  0 12.) 

3.  Snohomish  River,  Washington  Territory.   ( See  also  Appendix  O  0 13. ) 

4.  Siuslaw  Bay,  Oregon.    (See  also  Appendix  O  O  14.) 

And  also  to  comply  with  provisions  of  the  river  and  harbor  act  of 
March  3,  1881,,  he  was  charged  with  the  following,  the  results  of  which 
will  be  duly  submitted  when  received: 

1.  Toung%  LeuntP  and  darkens,  and  Skipanon  Rivers,  entering  into 
Youngs  Bay,  in  the  county  of  Clatsop,  near  mouth  of  Columbia  River, 
Oregon. 

2.  Snake  River,  from  Letoiston  to  the  mouth  of  Salmon  River,  Idaho. 

3.  Entra/noe  to  Cray's  Harbor,  Washington  Territory. 

4.  Between  Baker^s  Bay  and  Shoalwater  Bay,  Washington  Territory,  for 
canal  for  light-draught  vessels. 

6.  Survey  of  Chehalis  River,  in  Washington  Territory. 
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HARBOR  OP  REFUGE  ON  THE  PACIPIO  COAST. 

The  river  and  harbor  act  of  March  3, 1879,  appropriates  $150,000  to 
be  expended  by  the  Secretary  of  War  in  the  commencement  of  the  con- 
struction of  a  breakwater  and  harbor  of  refuge  at  such  point  on  the 
Pacific  Ocean  between  the  Straits  of  Fuca  and  San  Francisco,  Cal.,  as 
may,  in  the  opinion  of  a  majority  of  the  Board  of  United  States  Engi- 
neers for  the  Pacific  Coast,  be  most  suitable,  the  interest  of  commerce, 
local  and  general,  being  considered. 

To  comply  with  a  resolution  of  the  Senate  of  May  6, 1880,  a  majority 
and  a  minority  reportof  theBoardof  Engineers,  dated  March  6, 1880^as 
transmitted  to  the  Senate,  May  8, 1880,  and  printed  as  Senate  Ex.  Doc. 
No.  188,  Forty-sixth  Congress,  second  session;  and  on  May  24  there  was 
also  transmitted  to  Congress  as  an  appendix  to  the  above  a  letter  from 
Assistant  Greorge  Davidson,  HJnited  States  Coast  and  Geodetic  Survey, 
in  reply  to  a  request  from  the  Board  asking  the  results  of  his  observa- 
tions and  experience  on  the  coast.  As  the  selection  of  a  site  had  been 
made  by  the  Board  before  the  receipt  of  this  communication,  it  formed 
no  part  of  the  proceedings  previously  had.  This  letter  was  printed  as 
Part  2  of  the  above  congressional  document.  Subsequently,  on  June  3, 
another  communication  was  received  upon  the  same  subject,  also  at  the 
request  of  the  Board,  from  Assistant  A.  F.  Bodgers,  of  the  United  States 
Coast  and  Geodetic  Survey.  The  Board  also  invited,  by  public  notice 
in  the  journals  of  the  coast,  all  persons  who  so  desired  to  submit  their 
views,  either  verbally  or  by  letter. 

As  some  of  these  communications  were  not  received  by  the  Board  in 
time  for  consideration  before  its  report  on  the  location  of  the  harbor  of 
refuge  was  made,  and  in  view  of  the  magnitude  of  the  work,  the  impor- 
tance of  the  ftdlest  discussion  of  the  subject,  and  of  the  diversity  of 
opinion  which  appeared  to  exist,  in  some  instances  at  variance  with  the 
views  of  the  majority  of  the  Board,  with  the  sanction  of  the  Secretary 
of  War  instructions  were  given  to  the  Board  to  reconsider  the  whole 
subject 

The  Board  accordingly,  after  further  consideration,  submitted  its  sup- 
plementary report,  Januaiy  15^  1881,  which  was  transmitted  to  the  Senate 
in  compliance  with  its  resolution  of  February  19,  and  is  printed  as  Sen- 
ate Ex.  Doc.  No.  59,  Forty-sixth  Congress,  third  session. 

It  will  be  seen  that  this  rex)ort  is  not  a  unanimous  one;  that  the  ma- 
jority of  the  Board,  having  studied  and  carefully  examined  the  papers 
before  it  and  reconsidered  the  whole  subject,  sees  no  reason  for  changing 
the  views  expressed  in  its  report  of  March  6, 1880,  that  Port  Orfoni  is 
the  most  suitable  point  for  the  proposed  harbor  of  refuge. 

It  will  also  appear  that  the  dissenting  member  adheres  to  his  previ- 
ously expressed  opinion  that  Trinidad  presents  greater  advantages  than 
any  other  point,  and  reserves  the  right  to  present  a  full  expression  of 
his  views  at  a  later  period. 

It  may  be  well  to  state  that  according  to  the  estimates  of  the  Board, 
an  ultimate  expenditure  of  about  $8,000,000  will  be  involved  in  the  com- 
plete establishment  of  the  harbor  in  question.  As  it  is  evident  that  the 
expenditure  of  the  amount  now  available  cannot  produce  any  beneficial 
results,  it  is  proposed  to  withhold  it  till  a  further  appropriation  is  made. 
This  course  will  be  in  the  interest  of  economy  and  will  not  delay  the 
final  construction  of  the  harbor. 

(See  Appendix  P  P.) 
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SURVEYS   AND    EXAMINATIONS   WITH    A  VIEW    TO   THE    IM- 
PROVEMENT   OF   RIVERS   AND    HARBORS. 

For  examinations  and  surveys  for  improvements  and  for  contingencies 
of  rivers  and  harbors,  an  appropriation  of  $200,000  should  be  made. 

WASHINGTON   AQUEDUCT. 

Officer  in  charge,  Lieut.  GoL  Thomas  Lincoln  Casey,  Corps  of  Engi- 
neers. 

The  funds  appropriated  for  the  Washington  Aqueduct  for  the  past 
year,  were  for  maintenance  and  general  repairs  of  existing  works. 
These  have  been  kept  in  good  order,  and  have  fiimished  to  the  city  as 
great  a  supply  of  water  as  they  are  capable  of  giving  with  the  present 
appliances. 

Among  the  larger  repairs  made  during  the  past  year,  were  the  plaster- 
ing, with  Portland  cement  mortar,  of  tiie  exterior  walls  of  the  influent 
and  efQuent  gate-houses  of  the  distributing  reservoir:  the  construction 
of  anew  timber  bridge,  143  feet  in  length,  with  a  16-ioot  roadway,  sup- 
ported on  trestles  from  15  to  21  feet  in  height,  over  the  waste  channel 
of  the  receiving  reservoir;  the  raising  of  the  masonry  of  the  chamber  of 
the  connecting  conduit  at  the  receiving  reservoir,  so  as  to  bring  up  the 
water  in  the  distributing  reservoir  to  the  level  of  146  feet:  and  the 
plastering,  with  Portland  cement  mortar,  of  the  exterior  of  the  high 
service  reservoir  in  Georgetown,  in  imitation  of  a  rustic  ashlar  covering 
for  this  structure. 

The  necessity  for  the  extension  of  the  dam  at  the  Great  Falls,  across 
the  river,  is  again  urged,  and  attention  is  invited  to  the  remarkis  of  the 
officer  in  charge  upon  this  matter.  The  appropriation  required  for  this 
purpose  is  recommended  to  favorable  consideration ;  for  unless  this  dam 
is  built,  the  annoyance  and  embarrassment  which  many  of  the  people 
of  this  city  experience  in  consequence  of  a  weak  and  limited  supply 
of  water,  will  in  a  short  time  be  seriously  increased,  while  the  areas  of 
limited  supply  will  correspondingly  enlarge. 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30, 1883,  are  as  follows : 
For  engineering,  maintenance,  repairs,  and  oonstmotion $255, 000  00 

(See  Appendix  Q  Q.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND 
GROUNDS  IN  THE  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  Thomas  Lincoln  Oasey.  Corps  of  Engi- 
neers, from  July  1, 1880,  to  April  1, 1881;  since  that  oate  Col.  A.  F. 
Bockwell,  U.  S.  A. 

The  labor  x>erformed  during  the  year  upon  the  public  grounds  in  the 
District  of  Columbia  was  confined  principally  to  their  care  and  preser- 
vation, the  available  appropriations  permitting  but  little  advance  in 
tiie  way  of  new  work.  Satisfactory  progress  was,  however,  made  in 
the  improvement  of  the  grounds  south  of  the  Executive  Mansion,  while 
a  marked  improvement  was  made  in  Farragut  Square,  by  the  removal 
of  the  concrete  roadway  therefrom.  Eleven  of  the  smaller  reservations 
at  the  intersections  of  streets  and  avenues  were  also  improved  by  re- 
grading  and  planting,  and  inclosing  with  park  post  and  chain  fence, 
and  the  introduction  of  water-pipe  for  irrigating  purposes. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge,  and 
his  estimates  for  the  coming  fiscal  year  are  recommended  b»  follows: 
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For  impioTeinent  and  care  of  pablio  buildings  and  grounds $193, 500  00 

For  compensation  of  persons  employed  on  and  around  public  buildings 

and  grounds 48,400  00 

For  contingent  and  incidental  expenses 1,000  00 

242,900  00 

(See  Appendix  B  B.) 

SALE  OF  LOTS  AT  THE  INTERSECTION  OF  K  AND  SIX- 
TEENTH  STREETS,  NORTHWEST,  WASHINGTON,  DIS- 
TRICT  OF   COLUMBIA. 

Section  4  of  <^An  act  making  appropriations  for  the  expenses  of  the 
govemmeDt  of  the  District  of  Columbia  for  the  fiscal  year  ending  June 
30, 1882,  and  for  other  purposes,"  approved  March  3, 1881,  provides — 

That  the  Chief  of  Engiiieers,  United  States  Army,  in  charge  of  public  buildings 
«nd  grounds  in  the  District  of  Calumbia,  be,  and  is  hereby,  authorized  to  seU  and 
convey,  by  good  and  sufficient  deed,  to  each  of  the  owners  of  lot  one,  square  one 
hundred  and  eighty-four;  lot  five,  square  one  hundred  and  eighty-five;  lots  five, 
six,  and  seven,  s<]^uare  one  hundred  and  ninety-ei^ht;  lot  twelve,  square  one  hundred 
and  ninety-nine,  in  the  cit^^  of  Washington,  district  of  Columbia,  such  portion  of  the 
ground  immediately  adjoining  the  tcont  of  said  lots,  or  either  of  them,  as  wiU  make  the 
angles  at  the  four  corners  of  Sixteenth  and  K  streets,  northwest,  right  angles,  upon 
payment  into  the  Treasury  of  the  United  States  by  said  owners,  or  each  of  them,  of  an 
amount  for  the  number  of  feet  in  each  lot  so  to  be  conveyed  at  the  rate  the  same  may 
be  appraised  by  three  disinterested  freeholders  resident  of  the  city  of  Washington,  to 
be  selected  and  sworn  bv  said  Chief  of  Engineers  impartially  to  appraise  said  real 
estate  at  the  true  value  thereof  in  money;  and  upon  said  sale,  the  owners  of  said  lots 
respectively  shall  pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  a 
hi^-school  bnildiuff  in  the  city  of  Washington,  one-third  of  said  purchase  money, 
and  the  remainder  tnereof,  with  interest,  in  one  year  ftom  the  date  of  sale.  No  con- 
veyance shaU  be  made  until  aU  the  purchase-money  is  paid:  PravidetL  That  said 
Chief  of  Engineers  shall  not  sell  or  convey  one  portion  or  any  part  of  saia  real  estate 
unless  all  the  same  is  sold  and  conveyed. 

In  obedience  to  its  requirements,  the  following-named  gentlemen, 
residents  of  the  city  of  Washington,  D.  0.,  were  invited  to  act  as  ap 
praisers  at  a  compensation  of  $25  each,  viz :  Mr.  C.  C.  Doncanson,  Dr. 
Daniel  B.  Clarke,  and  Mr.  O.  C.  Green. 

Having  signified  their  acceptance  of  the  invitation,  and  taken  the  pre- 
scribed oath,  the  appraisers  proceeded  to  the  discharge  of  the  duties 
imposed  upon  them,  and  under  date  March  31, 1881,  submitted  their 
report,  of  which  the  following  is  a  copy : 

Washington,  March  31, 1881. 

Sir:  The  nndersinied  having  been  appointed  a  commission,  and  having^  taken  the 
necessary  oath  for  the  purpose  of  appraising  the  |Tiangles  at  the  intersection  of  Six- 
teenth and  K  streets  northwest,  said  triansles  adjoining  squares  184, 185, 198^  and  199, 
liave  personally  visited,  view^  and  wa&ed  over  said  ground  and  premises,  and, 
after  aue  consideration  and  consultation,  make  the  following  as  their  report: 

We  appraise  the  triangles  adjoining  squares  184,  185,  and  199  at  $1.50  per  square 
foot,  llie  triangle  adjoining  square  198  we  appraise  at  $1.25  per  square  foot,  it  being 
in  front  of  three  lots,  the  center  lot  beinff  occupied  and  improved  by  frame  awelling- 
house,  which  will  not  be  so  susceptible  of  receiving  the  same  benefit,  by  the  addition 
of  the  triangle,  as  the  lots  in  squares  184,  185,  and  199,  which  are  unimproved. 

AU  of  which  is  respectfuUy  submitted  under  our  hands  and  seals. 

Dan'l  B.  Clarke.  [seal.] 

Chas.  C.  Duncanson.    [seal.] 
O.  C.  Qreen.  [seal.] 

H.  G.  Wright, 

Chief  of  Enffineer$f  Brig,  and  BvU  Maj,  Gen.,  U.  8,  A, 

Under  date  April  1, 1881,  the  following  letter  was  addressed  to — 
Mr.  Sylvanns  O.  Boynton. 
Messrs.  Henry  Dickson  and  others. 
Messrs.  John  F.  Oook  and  others. 
Messrs.  Henry  Dickson  and  William  Eling. 
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Office  of  the  Chief  of  Engineers,  United  States  Armt, 

WashingtoHf  D.  C,  AprU  1,  1881. 

Gentlemen  :  In  accordance  with  the  provisions  of  section  4,  of  '*  An  act  making 
appropriationB  to  provide  for  the  expenses  of  the  government  of  the  District  of  Co- 
lumbia for  the  fiscal  year  ending  Jane  30, 1882,  and  for  other  purposes/'  approved 
March  3,  1881, 1  have  caused  an  appraisement  to  be  made  of  the  triangular  spaces 
abutting  upon  lot  one,  square  184 ;  lot  5,  square  185 ;  lots  5,  6,  and  7,  square  198 ; 
lot  12,  square  199,  in  tnis  city  (cont-aining  1,296  S(|uare  feet  each),  by  three  disin- 
terested freeholders  resident  of  the  city  of  Washington,  selected  and  sworn  by  me 
to  ** impartially  appraise  said  real  estate  at  the  true  value  thereof  in  money'';  and 
the  said  appraisers  have  reported  to  me  that  they  have  appraised  the  triangles  adjoin- 
ing squares  184,  185,  and  199  at  $1.50  per  square  foot,  and  the  lot  ac^oining  sonare 
1^  at  $1.25  per  square  foot.  It  being  understood  that  you  are  the  owners  of  the 
lots  in  question  I  have  to  request  that  yon  will  state  in  writing  whether  you  will 
purchase  the  said  lots  from  the  United  States  at  the  prices  fixed  by  the  appraisers, 
also  whether  yon  will  pay  into  the  Treasury  of  the  United  States  the  entire  sum  fixed 
therefor,  or  will  pay  one-third  down  and  the  balance,  with  interest,  within  one  vear. 

Your  attention  is  invited  to  the  provision  contained  in  section  4.  of  the  act,  '^that 
no  convevanee  shall  be  made  until  all  the  purchase  money  is  paid :  Provided,  That 
said  chief  of  engineers  shall  not  sell  or  convey  one  portion  or  any  part  of  said  reoX 
estate  unless  alTthe  same  is  sold  and  conveyed." 

A  copy  of  the  report  of  the  appraisers  and  of  section  4  of  the  act  referred  to  are 
transmitted  for  your  information. 

Very  respectfully,  your  obedient  serv't, 

H.  G.  Wright, 
Chief  of  EngineerSy  Brig,  and  Bvt  Maj.  GenH. 

In  reply  thereto,  each  of  the  parties  named  signified  their  willingness 
to  accept  the  appraisal  of  the  commissioners  and  to  pay  for  the  lots  in 
cash. 

Upon  the  receipt  from  the  Treasurer  of  the  United  States  of  his  cer- 
tificates that  the  several  amonnts  dne  from  the  parties  had  been  paid 
into  the  Treasury,  proper  deeds  of  conveyance  were  made. 

The  amounts  received  for  the  lots  were  as  follows : 

John  F.  Cook  and  others^  square  19b $1,620 

Henry  Dickson  and  William  King,  square  185 1,944 

Henry  Dickson  and  others,  square  199 1,944 

SylvanusC.  Boynton,  square  184 1,944 

MISSISSIPPI  HIVER  COMMISSION. 

This  commission,  organized  under  the  provisions  of  the  act  of  June 
28,  1879,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
through  this  office.  In  addition  to  the  continuation  of  the  surveys  of 
this  river  and  its  tributaries,  and  the  consideration  of  plans  for  improv- 
ing and  giving  safety  and  ease  to  the  navigation  of  the  main  stream,  the 
commission  has  been  engaged  in  making  arrangements  for  the  applica- 
tion of  the  appropriation  of  $1,000,000,  made  by  the  river  and  harbor 
act  of  March  3, 1881,  to  the  improvement  of  the  extensive  reaches  of 
the  Mississippi  Eiver  in  the  vicinity  of  Plum  Point  and  Lake  Providence, 
where  some  of  the  worst  of  the  obstacles  to  the  navigation  of  the  lower 
river  are  met  with. 

Much  detailed  information  regarding  the  progress  of  the  commission 
in  its  duties  will  be  found  in  its  reports,  Appendix  S  S,  which  are  at- 
tached at  the  suggestion  of  the  president  of  the  commission. 

SURVEYS  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Officer  in  charge,  Maj.  C.  B.  Comstock,  Corps  of  Engineers,  who  had 
under  his  immediate  orders  First  Lieut.  P.  M.  Price,  Corps  of  Engineers 
(relieved  from  duty  on  Lake  Survey  December  7, 1880),  and  the  following 
named  principal  a&sistant  engineers,  E.  S.  Wheeler,  A.  B.  Flint,  O.  B. 
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Wheeler^B.  S.  Woodward,  C.  H.  Kummell,  Thomas  Eussell,  J.  H.  Dar- 
ling, T.  W.  Wright,  and  L.  L.  Wheeler. 

Progress  of  the  work  duririg  the  year. — ^Longitudes  have  been  deter- 
mined between  Detroit  and  the  following  named  stations :  Cambridge^ 
Mass.,  Toledo,  Ohio,  Fort  McDennit,  Nev.,  and  San  Antonio,  Tex. 

The  comparison  of  standards  has  been  continued..  The  conduct  of 
the  zinc  bar  of  Tube  I.,  of  the  Eepsold  base  apparatus^  has  been  investi- 
gated. 

The  final  reduction  of  the  work  of  the  lake  survey  and  the  prepara- 
tion of  the  final  report  have  been  continued. 

Water-level  observations  have  been  continued. 

Coast  chart  No.  7  of  Lake  Erie  has  been  completed. 

Amount  available  for  fiscal  year  1881-'82 $26,000  00 

Amount  required  for  survey  of  northern  and  northwestern  lakes,  for  fiscal 
year  ending  June  30, 1883,  namely,  for  electrotyping  50  copper  plates,  for 
continuance  of  water-level  observations,  for  printing  and  issuing  charts 
for  use  of  navigators,  for  office  rent,  reduction  of  work,  clerk  hire,  fuel, 
and  miscellaneous 20,000  00 

(See  Appendix  T  T.) 


MILITARY,   GEOGRAPHICAL,  AND  LAKE  SURVEY  MAPS. 
In  the  Office  of  the  Chief  of  Engineers. 

Progress  in  the  compilation  of  the  new  outline  map  of  the  Territory  of 
the  United  States,  west  of  the  Mississippi  Kiver,  scale  ^xnyiinnrj  ^^^ 
been  ma<le  daring  the  past  year,  and  the  northwestern  she-et  has  been 
placed  in  the  hands  of  the  engraver. 

The  following  maps  have  been  photolithographed  and  an  edition 
printed  for  distribution  to  the  army : 

Map  of  the  Yellowstone  National  Park,  Big  Horn  Mountains  and  ad- 
jacent territory,  on  a  scale  of  12  miles  to  1  inch,  by  Capt.  James  F. 
Gregory,  Corps  of  Engineers,  1881. 

Map  of  Mexico,  by  Captain  Noix,  1873,  scale  ^Qoiofto- 

Map  of  the  United  States,  showing  the  locations  of  works  and  sur- 
veys for  river  and  harbor  improvement,  on  a  scale  of  52 J  miles  to  1  inch, 
by  Maj.  H.  M.  Robert,  Corps  of  Engineers,  1879. 

Map  of  the  Yellowstone  River,  in  thirty-three  sheets,  from  Fort  Keogh 
to  Fort  Buford,  scale  Woi^?  ^1  Lieut.  Edward  Maguire,  Corps  of  Engi- 
neers, 1879. 

The  following  maps  are  now  in  the  hands  of  the  photolithographer: 

Map  of  Nebraska,  scale  ^rsVoir?  ^J  Capt.  W.  S.  Stanton,  Corps  of 
Engineers,  1881. 

Map  of  the  Department  of  the  Columbia,  scale  16  miles  to  1  inch,  by' 
Lieut.  T.  W.  Symons,  Corps  of  Engineers,  1881. 

Map  of  the  Ohio  River,  in  forty-one  sheets,  scale  3  miles  to  1  inch,  by 
Maj.  W.  E.  Merrill,  Corps  of  Engineers,  1881. 

The  following  lake  survey  charts  have  been  engraved  on  copper: 

Lake  Erie. 

Lake  Erie  coast  chart,  No.  1. 
Lake  Erie  coast  chart,  No.  5. 
Lake  Erie  coast  chart,  No.  6. 
Niagara  Falls. 

22  E 
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Lake  Erie  coast  chart  No.  7  has  been  photolithographed  and  an  edition 
printed  in  advance  of  the  engraved  edition.  This  chart  is  now  in  the 
hands  of  the  engraver.  fflr^^ 

Plates  14  to  22,  to  illostrate  the  final  report  of  the  Snrvey  of  the 
Northern  and  Northwestern  Lakes  have  bcMsn  photolithographed  and 
printed. 

The  following  engraved  plates  of  charts  of  the  Northern  and  North- 
western Lakes  have  been  electrotyped: 

Lake  Ontario. 

Lake  Michigan  coast  chart,  No.  1. 
f     Lake  Michigan  coast  chart,  No.  2. 
Lake  Michigan  coast  chart.  No.  3. 
Lake  Michigan  coast  chart,  No.  8. 
Lake  Michigan  coast  chart.  No.  9. 
Lake  Superior  charts,  Noe.  1, 2,  and  3. 
Isle  Royale. 
Lake  Saint  Clair. 
Lake  Erie  coast  chart.  No.  2. 
Lake  Erie. 

Lake  Erie  coast  chart;.  No.  3. 
Lake  Erie  coast  chart.  No.  4. 
Lake  Erie  coast  chart,  No.  6. 
Lake  Ontario  coast  chart.  No.  1. 
Lake  Ontario  coast  chart,  No.  5. 

GEOLOGICAL  EXPLORATIONS  OF  THE  FORTIETH  PAR- 
ALLEL. 

The  last  of  the  quarto  reports  of  this  exploration,  Vol.  VIL,  Odon- 
tomithes,  by  Prof.  O.  C.  Marsh,  has  been  published. 

GEOGRAPHICAL  SURVEYS  OF  THE  TERRITORY  OF  THE 
UNITED  STATES  WEST  OF  THE  ONE  HUNDREDTH  ME- 
IDIAN. 

OfRcer  in  charge,  First  Lieut.  M.  M.  Macomb,  Fourtli  U.  S.  Artillery. 

During  portions  of  the  year,  in  addition  to  the  regular  oflBce  force, 
the  following  gentlemen  have  been  temporarily  engaged  upon  special 
subjects:  Prof.  J.  J.  Stevenson,  geologist,  in  completing  the  proof-read- 
ing of  his  report ;  Dr.  0.  A.  White,  paleontologist,  in  preparing  an  ap- 
pendix to  the  above  rei)ort,  and  reading  proof  of  same ;  Mr.  Miles  Kock, 
computing  geographical  positions  of  main  and  secondary  triangulation 
points  in  Q^lifornia  and  Nevada ;  Mr.  Frank  Carpenter;,  in  completing 
the  plotting  of  topographical  data  in  Atlas  sheet  73  in  Southern  Cali- 
fornia. 

First  Lieut.  Willard  Young,  Corps  of  Engineers,  XJ.  S.  A.,  was  engaged 
at  the  office  between  June  7,  1881,  and  June  13, 1881,  in  supervising  the 
plotting  of  notes  taken  by  him  in  1878  at  Great  Salt  Lake. 

No  field-work  was  done  during  the  year,  there  being  no  funds  avail- 
ble  for  that  puq)ose. 

The  duties  of  the  regular  office  force  have  been  confined  to  the 
reductions  needed  to  place  data  already  gathered  in  shape  for  publica- 
tion. 

Twenty  longitudes  and  latitudes  of  primary  and  secondary  triangula- 
tion stations  have  been  computed,  together  with  126  distances  and  39 
azimuths. 

Plotting  has  been  done  upon  5  regular  and  special  sheets,  not  yet 
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ready  for  publication,  and  new  material  has  been  reduced  for  revised 
edition  of  atlas  sheets  out  of  print. 

Six  regular  atlas  sheets  in  hachures,  one  large  topographical  map  of 
the  Lake  Tahoe  region,  and  one  outline  map  have  been  completed  dur- 
ing the  year  and  placed  in  the  hands  of  the  lithographer. 

Five  other  atlas  sheets  are  now  in  the  hands  of  the  final  draughtsmen 
and  will  be  completed  during  the  next  fiscal  year,  together  with  two 
others  not  yet  taken  up. 

Four  new  land  classification  sheets  and  three  new  geological  sheets 
are  now  in  the  hands  of  the  lithographer. 

No  maps  will  accompany  extra  copies  of  appendix,  there  not  being 
sufficient  funds  available  for  the  publication  of  large  editions. 

Vol.  VII.,  Archaeology,  of  the  quarto  reports  authorized  by  act  of  Con- 
gress, has  been  in  stereotype  for  some  time,  and  will  appear  during  the 
present  year. 

Vol.  III.,  Supplement,  Geology,  by  Prof  J.  J.  Stevenson,  is  now  pass- 
ing through  the  press,  and  the  manuscript  of  an  octavo  report  contain- 
ing tables  of  geographical  positions,  altitudes,  &c.,  is  in  preparation. 

A  new  edition  of  the  list  of  maps  and  reports  issued  by  the  office  of 
this  survey  has  just  passed  through  the  press. 

The  maps  now  in  preparation  will  be  issued  as  rapidly  as  they  can  be 
completed  by  the  present  small  force. 

There  are  a  number  of  atlas  sheets,  aggregating  in  area  about 
57,000  square  miles  and  lying  in  Oregon,  California,  and  Arizona,  in 
which  much  field-work  has  already  been  done,  but  in  which  fiirther 
field-work  must  be  done  before  publication  in  regular  form  would|be 
possible. 

Lieutenant  Macomb  estimates  that  $40,000  could  be  used  to  advan- 
tage in  permitting  the  filling  of  gaps  in  the  triangulation  and  topography 
by  additional  field-work,  thus  enabling  full  benefit  to  be  got  i^m  mate- 
rial already  at  hand. 

His  report  witli  estimates  and  appendixes  is  appended. 

(See  Appendix  U  U.) 


RECONNAISSANCES   AND  EXPLORATIONS. 

The  following-named  officers  have  been  on  duty  at  the  headquarters 
of  the  Army  and  at  headquarters  of  the  military  divisions  and  depart- 
ments, and  have  been  engaged  during  the  year  in  preparing  such  maps 
and  making  such  surveys  and  reconnaissances  as  were  required  by  their 
respective  commanding  officers : 

Maj.  O.  M.  Poe  (colonel  and  aid-de-camp  to  the  General  of  the  Army) 
at  headquarters  of  the  Army. 

Capt.  James  F.  Gregory  at  headquarters  Division  of  the  Missouri. 

Capt.  W.  E.  Livermore  at  headquarters  Department  of  Texas. 

Capt.  W.  S.  Stanton  at  headquarters  Department  of  the  Platte. 

Capt.  E.  H.  Bufther  at  headquarters  Department  of  the  Missouri  till 
February  5, 1881. 

Lieut.  T.  N.  Bailey  at  headquarters  District  of  New  Mexico,  from 
September  15,  1880,  to  February  23,  1881,  and  at  headquarters  De- 
partment of  the  Missouri  since  March  28, 1881. 

Capt.  Edward  Magnire  at  headquarters  Department  of  Dakota. 

Capt.  W.  A.  Jones  at  headquarters  Division  of  the  Pacific. 

Lieut.  Carl  F.  Palfrey  at  headquarters  Department  of  Arizona. 
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Lieut.  T.  W.  Symons  at  headquarters  Department  of  the  Columbia. 

The  maps  prepared  by  these  Engineer  officers  are  of  great  value  to 
the  War  Department  and  to  the  Anny  in  the  movement  of  troops,  the 
establishment  of  posts  for  controlling  the  Indians  and  for  protecting 
settlers.  There  is  also  a  great  demand  for  the  maps  ^m  citizens  for 
use  in  the  location  of  railroads,  mines,  and  valuable  lands.  It  is  espe- 
cially desired  that  funds  be  supplied  to  enable  the  Engineer  Department 
to  continue  the  mapping  of  the  areas  which  are  likely  to  be  traversed 
by  troops  or  by  hostile  Indians  in  future  campaigns.  The  small  appro- 
priation asked  for  the  next  fiscal  year  wiU  provide  for  the  collection, 
plotting,  and  publication  of  a  large  amount  of  data  required  for  tlie  use 
of  the  War  Department. 

The  attention  of  the  honorable  Secretary  of  War  is  earnestly  in\ited 
to  this  subject. 

Maj.  O.  M.  Poe,  Corps  of  Engineers,  U.  S.  A.,  Colonel  and  aid-de- 
camp, has  been  on  duty  as  aid-de-camp  to  the  General  of  the  Army  and 
as  a  member  of  the  £iight-House  Board. 

He  has  completed  the  compilation  of  a  map  illustrating  the  capture 
of  Savannah,  December  21, 1864,  and  has  made  progress  on  other  maps 
illustrating  the  operations  of  the  armies  command^  by  General  Sher- 
man in  1864  and  1865. 

He  also  made  a  tour  of  examination  in  Texas  and  part  of  Kew  Mexico 
with  reference  to  probable  railroad,  especially  towards  the  Mexican 
frontier,  and  the  changes  in  the  mllita^  situation  which  would  arise 
therefrom.  The  letter  of  instructions  under  which  he  acted  and  his 
report  submitted  to  the  General  of  the  Army  are  given  in  Appendix 
VV. 

Capt.  James  F.  Gregory,  on  duty  at  headquarters  Military  Division 
of  the  Missouri,  reports  that  the  work  of  his  office  during  the  past  fiscal 
year  has  consisted  in  correcting,  mounting,  and  issuing  maps  for  the  use 
of  officers  in  the  division ;  in  making  copies,  tracings,  reductions,  and 
enlargements  of  maps  of  military  reservations,  scouts,  reconnaissances, 
&c.,  for  file  and  for  forwarding. 

A  map  of  the  Yellowstone  National  Park,  Big  Horn  Mountains,  and 
adjacent  territory  has  been  compiled  and  drawn  to  a  scale  of  1  inch  to 
12  miles.  This  map,  26  by  16  inches,  has  been  published  in  this  office, 
and  is  ready  for  issue. 

Sixteen  autograph  plates  of  military  reservations  and  posts  in  the 
Department  of  Dakota  have  also  been  prepared  for  issue. 

Captain  Gregory  states  that  owing  to  the  lack  of  funds  for  employ- 
ment ot  a  draughtsman  and  the  reduction  of  his  force  of  topographical 
assistants  from  two  to  one  by  General  Orders  No.  7,  A.  G.  O.,  head- 
quarters of  the  Army,  January  13, 1881,  the  work  of  his  office  cannot 
be  conducted  in  such  a  manner  as  to  make  it  of  the  value  it  should  be 
in  the  administration  of  the  affairs  of  the  division. 

(See  Appendix  W  W.) 

Capt.  W.  S.  Stanton,  on  duty  with  the  general  commanding  the  De- 
partment of  the  Platte,  reports  that  a  map  of  Nebraska  has  been  made 
on  a  scale  of  1:  500,000,  embodying  the  fullest  and  latest  information 
attainable  from  all  reliable  sources,  embracing  all  surveys  in  the  State, 
both  under  the  Interior  and  War  Departments,  as  well  as  a  large  mass 
of  information  secured  from  county  officers,  postmasters,  and  persons 
most  familiar  with  the  geography  of  the  State. 
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Plans  of  all  the  posts  Id  the  department,  with  plots  of  their  reserva- 
tions, have  been  made  in  daplicate,  comprising  50  sheets  of  drawings, 
with  long  inscriptions,  embodying  full  information  regarding  both  posts 
and  reservations. 

Five  military  reservations  have*been  surveyed,  and  reconnaissances 
have  been  made  of  about  500  miles  of  routes. 

One  hundred  and  forty  copies  of  large  War  Department  maps  have 
been  mounted  and  issued,  and  the  qsnal  routine  work  of  the  office  per- 
formed during  the  year. 

(See  Appendix  X  X.) 

Lieut.  T.  N.  Bailey,  engineer  officer  at  headquarters.  Department  of 
the  Missouri,  has  made  complete  surveys  of  the  military  reservations  at 
Fort  Lewis,  Eio  de  la  Plata,  Colo.;  Fort  Cummiugs,  N.  Mex.;  and  Fort 
Bliss,  Tex.,  and  a  reconnaissance  covering  2,500  square  miles  north  and 
west  of  the  latter  fort. 

From  astronomical  observations  and  direct  measurements  he  reports 
the  geographical  positions  of  Fort  Bliss,  Tex.,  and  Fort  Leavenworth, 
Kans. 

Office  work  has  consisted  in  reduction  of  his  field  notes,  compilation 
of  scout  reports,  and  duplication  and  issuing  of  various  maps  required 
for  file,  and  the  use  of  troops  in  the  field. 

(See  Appendix  Y  Y.) 

Gapt.  Edward  Maguire,  at  headquarters.  Department  of  Dakota,  re- 
ports that  the  reservation  of  Fort  Assinaboine,  Mont.,  869.82  square 
miles,  was  surveyed,  and  the  boundary  lines  established.  The  latitude 
and  longitude  were  determined  by  sextant  observations  at  the  post,  and 
by  transit  observations  in  Saint  Paul.  The  latitude  and  longitude  of 
Fort  Meade,  Dak.,  were  determined  by  an  accurate  connection  with  the 
site  of  the  old  post-office  in  Dead  wood,  the  position  of  which  had  been 
determined  by  Gapt.  W.  S.  Stanton,  Gorps  of  Engineers. 

The  longitude  of  Garleton  Gollege  Observatory,  Northfield,  Minn., 
and  the  latitude  and  longitude  of  Fort  Randall  were  also  determined. 
In  addition,  a  portion  of  the  engineer  force  was  called  upon  for  a 
great  deal  of  work  in  laying  out  parade  grounds,  carriage  roads,  &c., 
at  Fort  Snelling,  under  the  direction  of  the  Quartermaster's  Depart- 
ment. 

The  office  work  consisted  in  competing  and  plotting  field  notes,  revis- 
ing and  correcting  the  maps  of  Montana  and  Dakota,  in  making  tracings 
and  photographic  copies  for  forwarding  and  for  file,  and  in  supplying 
such  information  and  data  as  were  called  for  by  the  department  com- 
mander and  other  officers. 

(See  Appendix  Z  Z.) 

Gapt.  William  A.  Jones,  engineer  officer,  headquarters  Military  Divis- 
ion of  the  Pacific  and  Department  of  California,  reports  that  operations 
have  been  direct^ed  to  the  following  purposes: 

The  survey  of  military  posts  and  reservations. 

Surveys  for  public  buildings  and  works  for  water  supply. 

The  collection  of  geographical  information 

The  cartographic  work  connected  with  the  foregoing. 

The  distribution  of  maps  and  geographical  information. 


Digitized  by 


Google 


342         REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

The  collation  of  information  obtained  by  reconnaissances  of  troops  in 
the  field. 
The  following  has  been  accomplished: 

Surveys. 

Post  of  Fort  Point,  Cal.  To  locate  junction  of  Cherry  street,  San 
Francisco,  with  Presidio  Reservation. 

New  graded  roads  on  Presidio  Eesei^ation. 

New  road  at  Fort  Point,  Cal. 

To  establish  boandaries  of  reservation  at  FortBidwell,  Cal. 

New  graded  road  from  Fort  Point  to  First  avenue,  San  Francisco, 
Cal. 

For  base  lines  for  battery  firing  at  Fort  Point,  Cal. 

Boundaries  of  Marine  Hospital  Reservation,  San  Francisco,  Cal. 

Road  from  Marine  Hospital  to  First  avenue,  San  Francisco,  Cal. 

East,  south,  and  west  boundaries  of  reservation.  Fort  Point,  San  Jos^, 
Cal. 

For  rifle  range  at  Fort  Point,  Cal. 

For  site  for  anemometer  on  rifle  range  Presidio  of  San  Francisco,  CaU 

Astronomical, 

Latitude  and  telegraphic  longitude  of  Fort  McDermit,  Nev.,  deter- 
mined, and  observations  made  for  determining  telegraphic  longitude  of 
Spokane  Falls  and  Colfax,  W.  T. 

Examinations  and  reports. 

On  water  supply  at  Angel  Island,  Cal. 

On  title  to  United  States  lands  in  the  city  of  Monterey,  Cal. 

On  quarry  at  site  of  proposed  redoubt  near  Fort  Point,  Cal. 

On  title  of  the  United  States  to  the  Warren  Matthews  farm  at  Fort 
Independence,  Cal. 

On  case  of  discrepancies  between  the  military  and  land  office  surveys 
at  Fort  Halleck,  Nev. 

On  name  given  by  early  Spanish  colonists  to  point  of  land  at  entrance 
to  San  Francisco  Harbor,  now  known  as  Fort  Point. 

Examination  of  case  of  trespass  and  riparian  rights  at  Fort  Halleck, 
Nev. 

On  site  for  telegraph  cable  to  Alcatraz  and  Angel  Islands,  Cal. 

On  altered  boundaries  of  reservation  at  Fort  Bid  well,  Cal. 

Cartographic. 
37  copies,  maps,  plans,  and  sketches  prepared. 

Photographic. 
693  copies,  maps,  plans,  and  sketches  prepared. 

Map-mounting. 
129  copies  maps  and  plans  have  been  mounted. 


Digitized  by 


Google 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY.        343 

Tracings. 

33  tracings  of  maps  and  plans  have  been  prepared. 

(See  Appendix  A  A  A.) 

Lieut.  Carl  F.  Palfrey,  engineer  officer  at  headquarters  Department 
of  Arizona,  reports  the  following  work  completed : 

Field-work. 

Examination  of  Apache-Thomas  wagon-road  and  trail. 

Examination  of  Upper  Chino  Valley  with  reference  to  location  of  mil- 
itary IX)St. 

Reconnaissance  in  Southeastern  Arizona  with  reference  to  wagon  and 
rail  communication  and  location  of  military  post. 

Examination  of  freight-route  from  military  posts  to  Atlantic  and 
Pacific  Railroad. 

Reconnaissance  of  land  occupied  by  Ava  Suppai  Indians. 

Full  topographical  notes  of  530  miles  of  road  and  trail. 

Notes  by  time  and  compass,  with  itinerary,  of  2,174  miles  of  road  and 
trail. 

Odometer  measarement,  462.5  miles. 

Office-work. 

Road-maps,  scale  1  inch  to  6  miles : 

:N^o.  1,  latitude,  30©  3(y  to  32o  45';  longitude,  107o  30'  to  llio, 
No.  2,  latitude,  32o  30^  to  34o  45' ;  longitude,  108o  30^  to  112^. 
Special  plates  of  roads,  scale  1  inch  to  IJ  miles: 
Verde- Apache  road  and  trail. 
Apache-Thomas  road  and  trail, 
Phoenix-Prescott,  two  roads. 
Prescott-Lee's  Ferry,  one  route,  road,  arid  trail. 
Plats  of  posts  and  mis<;ellaneous  drawings,  15  sheets. 
Photographic  printing,  34  sheets. 
Maps  mounted : 
For  office,  33. 
For  field,  106. 
Maps  issued,  117. 
Maps  received,  2. 
(See  Appendix  B  B  B.) 

Lieut.  Thomas  W.  Symons,  at  headquarters  Department  of  the  Colum- 
bia, reports  that  the  first  duty  assigned  to  him  during  the  past  year  was 
to  find,  lay  out,  and  mark,  if  possible,  a  practicable  wagon  road  from 
Gamp  Chelan  to  the  Korthem  Pacific  Railroad.  This  was  done,  a  good 
route  found,  laid  out,  and  marked. 

Camp  Chelan  being  deemed  too  inaccessible  it  was  ordered  abandoned 
and  Lieutenant  Symons  assisted  in  finding  the  location  for  a  new  post 
near  the  Big  Bend  of  the  Columbia,  now  known  as  Camp  Spokane. 

The  journeys  necessitated  by  these  duties  enabled  surveys  of  large 
X>ortions  of  country  to  be  made  which  had  hitherto  been  unmapped,  and 
which  have  been  compiled  on  the  maps  of  the  department. 

Dissatisfaction  having  been  expressed  at  the  location  of  Fort  Lapwai 
and  Camp  Howard,  Lieutenant  Symons  was  ordered  on  a  board  to  en- 
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deavor  to  find  a  site  for  a  post  which  would  combine  and  render  nnnec- 
essary  these  two.  He  was  ansuccessfol  in  finding  a  proper  site.  A  gen- 
eral survey  was  made  of  the  quadrilateral  of  country  formed  by  the 
Snake,  Clearwater,  and  Salmon  Bivers. 

Trouble  having  arisen  with  the  Skagit  Biver  Indians,  Lieutenant  Sy- 
mons  was  appointed  acting  aid-de-camp  by  General  Howard,  department 
commander,  given  an  escort  of  Captain  Jocelyn's  company.  Twenty-first 
Infantry,  and  ordered  to  proceed  to  the  scene  of  trouble,  investigate,  pio- 
tect  the  people,  and  report.  This  he  did,  having  a  conference  with  the 
Indians,  and,  inducing  them  to  accede  to  the  demands  made  upon  them» 
thus  averted  further  trouble. 

Lieutenant  Symons  submits  a  report  of  Lieut.  W.  C.  Brown,  First  Cav- 
alry, concerning  the  surveys  made  by  him  and  assistants  while  on  a  scout 
from  Walla  Walla  to  Pend  d'  Oreille  Lake  and  Grand  Bonde  and  Wal- 
lowa Valleys. 

Surveys  were  made  of  the  reservations  required  for  Fprt  Coeur 
d'Alene  and  Camp  Spokane,  by  Assistant  Engineer  W.  T,  Webber,  and 
maps  and  reports  sent  to  Washington  asking  that  the  reservations  be 
declared.  • 

Compilations  were  made  of  the  recent  Land  Office  surveys  in  Oregon 
and  Washington  by  Mr.  Fred.  N.  Pendleton. 

A  great  deal  of  new  information  was  added  to  the  eight-mile  sheets 
of  the  department,  gathered  from  surveys  in  the  field,  railroad  and 
land  offices,  scouts,  consultations,  &c. 

A  department  map,  on  a  scale  of  16  miles  to  the  inch,  was  finished  by 
Lieutenant  Symons  and  sent  to  this  office  for  approval  and  publication. 
The  map  will  soon  be  published. 

A  pamphlet  was  compiled  and  published  by  Lieutenant  Symons, 
giving  a  great  deal  of  information  about  the  posts  in  the  department 
and  66  tables  of  distances  between  the  most  important  places  in  the 
department,  and  a  skeleton  map  showing  the  routes  given  in  the 
tables. 

Maps  of  the  Spokane  Indian  Beservation  were  prepared  and  used  in 
getting  this  reservation  declared  for  the  Indians. 

A  new  survey  of  the  western  boundary  of  the  Vancouver  Military 
Beservation  was  made  in  connection  with  the  town  authorities. 

Lieutenant  Symons  has  been  engaged  during  the  latter  part  of  the 
fiscal  year  just  passed  in  making  astronomical  observations  to  establish 
the  latitude  and  longitude  of  points  in  the  department. 

(See  Appendix  C  C  C.) 

•ESTIMATE    FOR    AMOUNT    REQUIRED    FOR    MILITARY    SURVEYS    AND 
RECONNAISSANCES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys,  reconnaissances,  and  surveys  of  military  reser- 
vations by  the  engineer  officers  attached  to  the  various  headquarters  of 
military  divisions  and  departments,  being  an  average  of  $5,000  for  each 
of  the  nine  military  divisions  and  departments  west  of  the  Mississippi 
Biver,  and  $5,000  for  publication  of  maps;  total,  $50,000. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

In  the  labors  of  the  office  the  Chief  of  Engineers  was  assisted,  on  the 
30th  June,  by  the  following  officers  in  charge  of  the  several  divisions : 

First  and  Second  Divisions. — FortiJimtionSj  Battalion  and  Engi- 
neer depots  Lands  J  Armaments,  Personnel,  do.,  Maj.  George  H.  Elliot. 
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^  Third  Division. — Biver  and  Harbor  Improvements^  cfec,  Lieut.  OoL 
John  G.  Parke. 

Fourth  and  Fifth  Divisions.— iVcy^rty,  Accounts^  Estimates^ 
FundSj  Survey  of  the  Lakes j  Explorations,  Maps,  Instmm^ents,  &o.,  Oapt. 
Henry  M.  Adams. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wrioht, 
Chief  of  Engineers  J 
Brig,  a/nd  Bvt  Major-Oenerai. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 
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STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OF  THE 
CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 


Rank  and  Name. 


Duties. 


bbioadier-oeneral 

and  chief  of 

enginber8. 


Horatio  G.  Wright 

Bvt  Major-General, 


COLONELS. 


John  G.  Barnard 

BvU  Major  General. 


Henry  W.  Benham.... . 
Bvt,  Major  General. 


John  N.  Macomb 


In  command  of  the  Corps  of  Engineers  and  in  charge  of 
the  Engineer  Department.  Charged  with  the  super- 
vision of  such  matters  connected  with  constmction  of 
jetties  and  other  works  at  South  Pass,  Mississippi  River, 
as  require  the  action  of  the  Secretary  of  War.  Member 
of  Commission  on  repavement  of  Pennsylvania  Avenue, 
Washington,  D.  C;  of  Joint  Commission  to  supervise  the 
construction  of  the  Wa^hin^n  National  Monument,  and 
of  Light-house  Board.  Directed  by  the  President  to 
cooperate  with  the  authorities  of  the  State  of  New  York 
in  examining  and  deciding  upon  exterior  pier  and  bulk- 
head lines  on  Hudson  River  from  State  dam  at  Troy  to 
the  city  of  Hudson. 


Member  of  The  Board  of  Engineers.  Retired  from  active 
service,  to  date  from  January  2, 1881. 

In  charge  of  the  construction  of  forts  Winthrop,  Indepen- 
dence, and  Warren,  Mass.;  work  on  Long  Island  Head, 
and  field  works  on  the  coast  frt)m  Provincetown  to  Glou- 
cester, Mass. ;  forts  Montgomery',  Columbus,  Wood^  and 
Hamilton,  and  additional  batteries,  Castle  WiUiams, 
South  Battery  Governor's  Island,  Mortar  Battery  at  Fort 
Hamilton,  N.  Y.,  and  Fort  at  Sandy  Hook,  N.  J.  Mem- 
ber of  Boards  of  Officers  of  Engineers  at  New  York  City 
for  the  Examination  of  Officers  for  promotion  in  the 
Corps  of  Engineers. 

In  charge  of  the  construction  of  forts  Delaware,  Del.,  and 
Mifflin,  Pa.,  battery  at  Finn's  Point,  N.  J.,  and  work  op- 
posite Fort  Delaware,  Del.  In  charge  of  the  improve- 
ment of  the  harbors  at  New  Castle  and  Wilmington,  Del.. 
Chester,  Pa.,  and  at  other  places  on  Delaware  Kiver  ana 
Bay ;  ice  harbor  at  Marcus  Hook,  Pa. ;  piers  of  ice  har- 
bor at  New  Castle,  Del.,  and^of  the  construction  of  pier 
at  Lewes,  Del.  In  charge  of  the  improvement  of  the  Sa- 
lem River  and  Cohansey  Creek,  N.  J. ;  Delaware  and 
Broadkiln  rivers,  Duck  and  MispiUian  creeks,  Del.,  and 
Schuylkill  River,  and  Susquehanna  River  from  Richard's 
Island  up,  Pa. ;  and  Delaware  River  below  Bridesburg, 
Pa. ;  between  Bridesburg  and  Trenton ;  near  Cherry 
Island  Flats,  and  at  Schooner  Ledge;  Rancocas  River,  N. 
J. ;  Chester  Creek,  Pa. ;  Christiana  River  and  deepening 
channel  and  improving  harbor  of  same,  from  Delaware 
River  to  and  above  the  city  of  Wilmington ;  and  Saint 
Jones  River,  Del.  In  charge  of  removal  of  obstructions 
from  the  harbor  at  the  Delaware  Breakwater.  In  charge 
of  the  surveys  of  Delaware  River  below  League  Island, 
and  examination  or  survey  of  Rancocas  River  fr^m  the 
Delaware  River  to  Pemberton  and  Absecom  Inlet,  N.  J. ; 
ice  harbor  at  the  head  of  Delaware  Bay,  near  Morris  Lis- 
ten's on  Reedy  Island ;  Delaware  River,  Chester  and  Rid- 
ley creeks  near  outlets  in  Delaware  Kiver,  Pa.;  Appo- 
quiuimink  Creek,  Del.,  Saint  Jones  Creek  and  Little 
Creek,  in  Kent  Co.,  Del.,  Christiana  River,  Del.,  frt>m 
Delaware  Railroad  bridge  to  mouth ;  Frankford  Creek, 
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Statement  shotoing  ranJcmid  duties  of  officers  of  Corps  of  Engineers — ConM. 


Rank  and  Name. 


COLONSL8. 

(continued.) 


Z.  B.  Tower 

Bvt,  Major  General, 


John  Newton 

Bvt,  Major  General, 


Geoi^e  Thorn 

Bvt,  Brig,  General, 


Duties. 


Five-Mile  Point,  Delaware  River;  month  of  the  Mispil- 
lion,  Del. ;  Newton  and  Mantna  creeks;  Manrice  River; 
Salem  and  Cohansey  rivers,  N.  J. ;  Mnrder  Kiln,  harbor 
at  Delaware  Breakwater,  and  Indian  River,  Del.  Chair- 
man of  Commission  Advisory  to  Board  of  Harbor  Com- 
missioners of  Philadelphia. 

President  of  The  Board  of  Engineers.  Member  of  Board 
of  Engineers  on  improvement  of  Charleston  Harbor,  S. 
C. ;  of  Board  of  Engineers  on  improvement  of  Pass  Ca- 
vallo  Inlet,  Aransas  Pass  and  Ba^,  and  entrance  to  Gal- 
veston Harbor,  Tex.,  and  of  Board  of  Engineers  npon  the 
further  improvement  of  Savannah  River  and  Harbor, 
Ga. ;  of  Boards  of  Officers  of  Engineers  at  New  York  City 
for  the  Examination  of  Officers  for  promotion  in  the  Corps 
of  Engineers ;  of  Board  of  Officers  on  inventions  of  heavy 
ordnance  and  improvement  of  heavy  ordnance  and  pro- 
jectiles, &c.,  in  accordance  with  act  of  Congress  approved 
March  3,  1881. 

Member  of  The  Board  of  Engineers.  In  oha^e  of  the  im- 
provement of  the  harbors  at  Rondout  and  Port  Chester, 
N.  Y.,  and  of  Echo  Harbor,  N.  Y.  In  charge  of  the  im- 
provement of  the  Hudson  River,  Harlem  River,  Flushing, 
Sheepshead,  and  Canarsie  bays.  East  Chester  and  New- 
town creeks,  and  Buttermilk  Channel,  N.  Y. ;  South  and 
Raritan  rivers  and  Cbeesequakes  Creek,  N.  J. ;  removal 
of  obstructions  iii  the  East  River,  including  Hell  Gate, 
N.  Y. ;  Sumpawaums  Inlet,  harbor  of  NewRochelle,  N. 
Y.,  and  deepening  and  widening  channel  in  Gowanns 
Bay  and  the  harbor  of  New  York.  In  charge  of  the  ex- 
amination or  survey  of  New  Rochelle  Harbor,  N.  Y.,  from 
City  Island  to  town  of  New  Rochelle,  Bronx  River  from 
its  mouth  in  the  city  of  New  York,  Hempstead  Harbor 
and  Sumpawaums  Inlet,  Long  Island,  N.  Y.;  for  water- 
way connecting  Jamaica  Bay  with  ComelPs  Land- 
ing, N.  Y. ;  Gowanus  Bay  and  Patchogue  River,  N.  Y. ; 
of  Harlem  River,  and  through  Harlem  Kills  to  East 
River.  In  charge  of  the  manufacture  and  supply  of  mas- 
tic, and  examination  of  the  Brooklyn  Bridge.  Member 
of  Board  of  Engineers  on  improvement  of  Charleston 
Harbor,  S.  C. ;  of  Board  of  Engineers  on  improvement  of 
Pass  Cavallo  Inlet,  Aransas  Pass  and  Bay,  and  entrance 
to  Galveston  Harbor,  Tex.:  of  Board  of  Engineers  upon 
the  further  improvement  of  Savannah  River  and  Harbor, 
Ga. ;  and  of  Court  of  Inquiry  upon  Lieutenant  Colonel 
Warren's  eonduct  as  Major  General  commanding  the  Fifth 
Army  Corps  at  battle  of  Five  Forks,  Va.,  on  April  1, 1865. 
Directed  by  the  President  to  cooperate  with  the  authori- 
ties of  the  State  of  New  York  in  examining  and  deciding 
upon  exterior  pier  and  bulkhead  lines  on  Hudson  River 
m)m  State  dam  at  Troy  to  the  city  of  Hudson. 

In  charge  of  the  improvement  of  the  harbors  at  Belfast, 
Portland,  Rockland,  Richmond's  Island,  Me.,  Portsmouth, 
N.  H.,  Newburyport,  Boston  (including  sea-walls  on 
Point  Allerton,  Great  Brewster  Island,  Lo veils'  Island, 
Long  Island  Head,  Rainsford  Island,  and  Deer  Island; 
also  channel  leading  into  Nantasket  Beach),  Plymouth, 
Provincetown,  and  Scitnate,  Mass. ;  Moose-a-bec  Bar  at 
Jonesport,  and  Richmond  Harbor,  Me.  In  charge  of  the 
improvement  of  the  rivers  Penobsc6t  (at  Bangor  and 
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Statementahowing  rankcmd  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Rank  and  Name. 


COLONELS. 

(continued.) 


William  F.  Raynolds  . ., 
BvU  Brig,  General, 

LIEUTENANT-COLONELS. 

Charles  S.  Stewart 


Charles  E.  Blunt 

BvU  Colonel, 


James  C.  Duane 

Bvi.  Brig.  General, 

Rohert  S.  Williamson  . . 


Quincy  A.  Gillmore .... 
BvU  Major-General, 


Duties. 


Bncksport  Narrows),  Cathance,  Back  (at  "Guf  opposite 
Bath),  and  Kennebunk,  Me.,  Exeter,  N.  H.,  Merrimac, . 
Mystic,  and  Charles,  Mass.,  Lubec  Channel,  Me.,  and  Lake 
Winnipiseogee,  N.  H.,  Lamprey  River,  N.  H.,  and  repair- 
ing breakwater  on  the  St.  Croix  River  near  Calais.  In 
charge  of  the  examination  and  survey  of  Aroostook  River, 
Me.,  from  boundary  line  to  Masai'dis,  Richmond  Harbor 
on  Kennebec  River,  and  Mouth  of  Narragaugus  River  at 
Milbridge,  Me.,  and  Maiden  River,  Mass. ;  to  deepen  the 
channel  of  Harrisecket  River  from  Weston's  Point,  &c.. 
Me.;  Harbor  of  Bninswick:  Lvnn  Harbor,  Mass.,  and 
Merrimac  River,  Mass.  and  N.  H. 

On  det-ached  service;  Engineer  4th  Lighthouse  District. 
Commissioned  Colonel,  Corps  of  Engineers,  to  date  from 
January  2,  1881. 


In  charge  of  the  construction  of  fortifications  at  Fort  Point, 
Point  San  Jose,  and  Angel  Island,  in  San  Francisco  Bay, 
and  at  San  Diego,  Cal.  In  change  of  the  improvement  of 
the  harbor  at  San  Diego,  Cal.  In  charge  of  the  examina- 
tion and  survey  of  harbor  at  San  Luis  Obispo,  Cal.  Sen- 
ior Member  of  Board  of  Engineers  for  the  Pacific  Coast. 
Member  of  Board  of  Officers  of  Engineers  at  San  Francisco, 
Cal.,  for  the  examination  of  First  Lieutenant  Powell  for 
promotion. 

In  charge  of  the  construction  of  forts  Gorges,  Preble,  Scam- 
mel,  Popham,  Knox,  and  Battery  at  Portland  Head,  Me., 
and  forts  Constitution  and  Mc'Clary,  and  batteries  on 
Jerry's  Point  and  Gerrish's  Island,  Portsmouth  Harbor, 
N.  H.    Engineer  1st  and  2d  Lighthouse  Districts. 

On  detached  service ;  Engineer  2d  and  3d  Lighthouse  Dis- 
tricts. 

Member  of  Board  of  Engineers  for  the  Pacific  Coast.  Mem- 
ber of  Board  of  Officers  of  Engineers  at  San  Francisco, 
Cal.,  for  the  examination  of  First  Lieutenant  Powell  for 
promotion.    Engineer  12th  Lighthouse  District. 

In  charge  of  the  construction  of  forts  Wadsworth,  Tomp- 
kins and  its  batteries.  N.  Y.,  Macon  and  Caswell,  N.  C, 
Moultrie,  Sumter,  Johnson,  and  Castle  Pinckney,  S.  C. 
Jackson  and  Pulaski,  Ga.,  Clinch  and  Marion,  Fla.,  ana 
in  charge  of  forts  Monroe  and  Wool,  Va.  In  charge  of 
the  impioveraent  of  the  harbors  at  Charleston,  S.  C,  Sa- 
vannah, Darien,  and  Brunswick,  Ga.  In  charge  of  the  im- 
provement of  Ashley  River  and  Sullivan's  Island,  8.  C;  of 
the  bar  at  the  mouth  of  Saint  John's  River^  and  of  the  in- 
side passage  between  Femandina  and  Samt  John's,  Fla., 
Volusia  Bar,  Fla.,  Cumberland  Sound,  Fla.  andGa.,  Savan- 
nah River,  Saint  Augustine  Creek,  Ga.,  and  WappooCut, 
S.  C,  and  Altamaha  River,  Ga.  In  charge  of  the  examin- 
tion  or  survey  of  Edisto  and  Salkiehatcnie  rivers,  Wap- 
pooCut, and  opening  of  a  ship-canal  across  the  Charleston 
Neck,  S.  C;  for  reopenig  of  Santee  Canal ;  Savannah  River 
from  Savannah  to  Augusta,  Altamaha  River,  and  Canoo- 
chee  River,  Ga. ;  Romney  Marsh  near  Doboy,  and  the 
mouth  of  Jekyl  Creek ;  opening  of  steamboat  communi- 
cation from  the  Saint  John^s  River,  Fla.,  by  way  of  Tojm)- 
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Sai4K  and  Name. 


I.IETJTSKANT-COLONELS. 

(oontinned.) 


Thos.  Lincoln  Casey  ... 
Bvt.  Colonel, 


Nath  aniel  Miohler 

Bvt  Brig,  Omeral. 


John  G.  Parke 

BvL  Major-General, 

Gonvemenr  K.  Warren 
Bvi,  Major-General, 


Duties. 


kalija  Lake,  to  Charlotte  Harbor  or  Pease  Creek ;  Savan- 
nah Harbor  and  River,  Ga.,  and  Indian  River,  Fla.  Mem- 
ber of  Commission  on  repavement  of  Pennsylvania  Ave- 
nue, Washington,  D.  C. ;  of  Board  of  Engineers  on  improve- 
ment of  Charleston  Harbor,  S.  C;  of  Board  of  Engineers 
for  improvement  of  Pas8  Cavallo  Inlet,  Aransas  Pass  and 
Bay  and  entrance  to  Galveston  Harbor,  Tex.;  of  Board  of 
Engineers  upon  the  further  improvement  of  Savannah 
River  and  Harbor,  Ga.  Member  and  President  of  ^^The 
Mississippi  River  Commission,''  created  by  act  of  Congress 
approval  June  28,  1879. 

In  charge  of  Public  Buildinj;^  and  Grounds  and  certain 
Public  Works  in  the  District  of  Columbia ;  of  the  con- 
struction of  the  building  for  the  State,  War,  and  Navy 
Departments ;  of  the  Washington  Aqueduct,  and  the  con- 
struction of  the  Washington  National  Monument.  Mem- 
ber of  Ad  visorv  Board  to  make  and  carry  out  changes  and 
alterations  in  heating,  lighting,  and  ventilating  the  HaU 
of  the  House  of  Representatives;  and  of  Board  to  super- 
vise the  fire-proof  reconstruction  of  the  Patent  Office 
Building ;  of  Board  of  Officers  to  inspect  and  decide  upon 
the  proper  execution  of  the  contract  for  putting  a  fire- 
proof roof  on  the  Government  building  at  comer  oi  Sev- 
enteenth and  F  streets,  Washington,  D.  C. 

In  charge  of  the  improvement  of  the  harbors  of  Plattsburgh, 
N.  Y.,  Burlington  and  Swanton,  and  Otter  Creek,  vt. 
In  charge  of  the  improvement  of  the  Shrewsbury,  Rah- 
way,  Elizabeth,  Manasquan,  and  Passaic  rivers,  and 
Woodbridge  Creek,  N.  J.;  and  of  improvement  of  channel 
between  Staten  Island  and  New  Jersey;  Raritan  Bay,  N. 
J.,  from  Perth  Amboy  and  South  Amboy  to  main  ship- 
channel  off  Great  Kills;  Mattawan  Creek,  N.  J.;  and  Ti- 
conderoga  River,  N.  Y.  In  charge  of  removal  of  wreck 
of  the  Dutch  bark  Saraarang  sunk  off  Sandy  Hook  Bar. 
In  charge  of  the  examination  or  survey  of  Mattawan 
Creek  from  Raritan  Bay  channel  to  Central  Railroad 
bridge ;  Shark  River,  Perth  and  South  Amboy  to  main 
ship-channel  off  Great  Kills,  Raritan  Bay,  N.  J.;  and  Ti- 
conderoga  River,  N.  Y.;  harbor  at  Port  Henry,  on  Lake 
Champlain,  New  York  Bay,  between  Sandy  Hook  and 
Coney  Island  Point;  channel  between  islands  of  North 
Hero  and  South  Hero,  Lake  Champlain ;  from  a  point  be- 
tween Ellis  Island  and  the  docks  of  New  Jersey  Central 
Railroad  to  a  point  betweeu  Robbins'  Reef  Light  and 
Constable  Hook,  New  York  Bay,  N.  J.. 

In  charge  of  the  3d  Division,  Office  of  the  Chief  of  Engineers. 


In  charge  of  the  construction  of  defenses  of  New  Bedford 
Harbor,  Mass.,  and  Narragansett  Bay,  R.  L  In  charge  of 
the  improvement  of  the  harbors  of  Nantucket.  Hyannis, 
and  Wood's  Holl,  Mass.,  and  Block  Island  ana  Newport, 
R.  I.,  and  Wareham,  Mass.  In  charge  of  the  improvement 
of  the  rivers  Taunton,  Mass.,  Pawtucket  and  Providence, 
R.  I.,  and  Connecticut,  Mass.  and  Conn.;  Narragansett 
Bay,  R.  I.,  and  Little  Narragansett  Bay,  R.  I.  and  Conn.; 
and  Potowomut  River,  R.  I.  In  charge  of  the  examina- 
tion or  survey  of  Wareham  Harbor,  Mass.,  and  Potowo- 
mut River,  K.  I.;  Edgartown  Harbor  and  South  Beach, 
Mass.,  and  Buzzard's  Bay  and  Barnstable  Bay,  Mass.,  at 
entrance  of  the  proposed  Cape  Cod  Canal.  Member  of 
Board  of  Engineers  upon  bridging  the  Ohio  River. 
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Rank  and  Namb. 


DUTIBS. 


LIKUTBNANT-COLONEL8. 

(continued. ) 

George  H.  Mendell 

Bvt,  CoUmel 


Heni^  L.  Abbot 

Bvt  Brig,  General, 


William  P.Craighill.. 


In  char^  of  the  construction  of  fort  on  Alcatraz  Island,  and 
of  deittnses  at  Lime  Point.  San  Francisco  Bav.  In  charge 
of  the  improvement  of  tne  harbor  at  Oakland,  Cal.:  of 
the  construction  of  the  breakwater  at  Wilmington  Har- 
bor, Cal.,  and  improvement  of  Humboldt  Harbor  and  Bay. 
In  charge  of  the  improvement  of  Sacramento  and  San  Joa- 
quin rivers  and  Petaluma  Creek,  Cal.  In  char^  of  re- 
moval of  wreck  of  the  bark  Adelaide  Cooper,  lyine  near 
entrance  to  Wilmington  Bay,  Cal.  In  charge  of  the  ex- 
amination or  8ur^'ey  of  Sacramento  River  and  Humboldt 
Bay,  Cal. ;  to  devise  a  system  of  works  to  prevent  further 
injury  to  navigable  waters  of  California  from  the  debris 
from  the  mines,  with  estimates  of  the  cost  of  such  works ; 
of  Mokelumne  Kiver,  Cal.,  from  its  mouth  at  or  near  Wood- 
bridge  ;  to  investigate  causes  tending  to  decrease  deptii  of 
water  and  diminish  the  commercial  value  of  San  Francisco 
Harbor.  Member  of  Board  of  Engineers  for  the  Pacific 
Coast  and  of  Advisory  Board  of  Commissioners  on  the 
Harbor  Lines  of  San  Francisco.  Member  of  Board  of 
Officers  of  Engineers  at  San  Francisco,  Cal.,  for  the  ex- 
amination of  First  Lieutenant  Powell  for  promotion. 

Member  of  the  Board  of  Engineers.  In  charge  of  the  con- 
struction of  Fort  Schuyler  and  fort  at  WiUets  Point,  N. 
Y.,  and  ot  experiment«  with  torpedoes.  Commanding 
Engineer  Depot  and  Post  of  Willets  Point,  and  Battalion 
of  Engineers.  Member  of  Boards  of  Officers  of  Engineers 
at  New  York  City  for  the  Examination  of  Officers  fer  pro- 
motion in  the  Corps  of  Engineers.  In  charge  of  establish- 
ment of  grade  lines  of  the  parade  ground  at  Davids  Island, 
New  York  Harbor. 

In  charge  of  the  construction  of  defenses  of  Baltimore,  Md., 
and  Washington,  D.  C.  In  charge  of  the  improvement 
of  the  harbors  at  Baltimore,  Annapolis^  Queenstown,  and 
of  the  inner  harbor  at  Cambridge,  Md.,  and  Onancock 
Harbor,  Va.  In  charge  of  the  improvement  of  the  chan- 
nel of  Susquehanna  liiver  above  and  below  Havre  de 
Grace,  and  work  at  the  Fishing  Battery  light  station  near 
Spesutia  Island ;  of  the  Chester,  Wicomico,  Pocomoke, 
Elk,  Northeast,  and  Choptank  rivers,  Treadhaven  and 
Secretary  creeks,  Md. ;  Broad  Creek,  Del.,  James  and  Ap- 

gomattox  rivers,  Va.,  New  River,  Va.  and  W.  Va.,  Great 
Kanawha,  Shenandoah,  and  Elk  rivers,  W.  Va.,  and  Cape 
Fear  River,  N.  C. ;  water-passage  between  DeaPs  and  Lit- 
tle DeaVs  Islands,  Md.  -In  charge  of  the  examination  or 
survey  of  the  bars  at  entrance  of  Annapolis  Harbor,  with 
a  view  to  ascertain  the  character  of  jetties  necessary  to 
render  the  proposed  improvement  permanent;  Chester 
River  between  Kirby^s  and  Spry's  landings ;  water-pas- 
sage between  Deal's  and  Little  Deal's  islands,  Md. ;  chan- 
nel of  Broad  Creek,  Corsica  Creek,  Upper  thoroughfare 
leading  into  Tangier  Sound,  Deil^s  Island,and  Rock  Creek^ 
Md.;  survey  of  James  River,  Va.,Skipton  Creek  and  Bush 
River,  Md. ;  and  surveys  across  the; peninsula  of  Maryland 
and  Delaware  to  connect  by  canal  the  waters  of  the  Del- 
aware and  Chesapeake  bays.  In  charge  of  grounds  at 
Yorktown,  Va.,  for  purpose  of  the  Centennial  Celebration 
in  October,  1861,  and  the  erection  of  a  monument  at  York- 
town,  Va.  Member  of  Board  of  Engineers  on  Davis  Island 
Dam,  Ohio  River.  Commissioned  Lieutenant  Colonel^ 
Corps  of  Engineers,  to  date  frt>m  January  2,  1881. 
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Rank  and  Naue. 


MAJORS. 


Cyms  B.  Comstock 

Bvt  Brig,  Gmerah 


Godfrey  Weitzel , 

BvU  Major  General. 


Orlando  M.  Foe 

Bvt,  Brig,  General, 


David  C.  HoostoD  ..... 
Bvt,  Colonsl, 


Qeoige  H.  Elliot. 


Duties. 


In  charge  of  the  survey  of  Northern  and  Northwestern 
Lakes.  Member  of  the  ^^Mississippi  River  Commission" 
created  by  act  of  Congress  approved  Jnne  28,  1879.  Mem- 
ber of  Board  of  Engineers  for  consideration  of  plans  for 
pier  building  on  East  Coast  of  Lake  Michigan,  designed 
bv  Major  Harwood  ;  of  Boards  of  Officers  of  Engineers  at 
l^ew  York  City  for  the  Examination  of  Officers  ror  promo- 
tion in  the  Corps  of  Engineers ;  of  Board  of  Engineers  on 
project  for  the  improvement  of  the  Mississippi  River  in 
vicinity  of  Piasa  Island,  prepared  and  submitted  by  Cap- 
tain Ernst ;  of  Board  of  Engineers  on  harbor  of  refuge  on 
Lake  Superior  at  Grand  Marais,  Mich. ;  of  Board  of  En- 
gineers upon  plan  and  location  submitted  by  Major  Haue- 
ton  for  improving  Milwaukee  Bay  for  harbor  of  refuge. 

In  charge  of  the  construction  of  harbor  of  refuge  on  Lake 
Huron.  In  charge  of  the  Louisville  and  Portland  Canal 
and  of  Saint  Mary's  Falls  Canal ;  of  the  improvement  of 
the  Falls  of  the  Ohio  and  Saint  Mark's  Falls  Canal  and  of 
the  rivers  Saint  Mary  and  Detroit,  Mich.  Member  of  Board 
of  Engineers  upon  bridging  the  Ohio  River :  of  Board  of 
Engineers  on  plans  for  pier  building  on  East  Coast  of 
Lake  Michigan,  designed  by  Miyor  Harwood ;  of  Board  of 
Engineers  on  Davis  Island  Dam,  Ohio  River;  of  Board  of 
Engineers  on  plan  for  harbor  of  refuge  on  Lake  Superior  at 
Grand  Marais,  Mich. ;  of  Board  of  fngineers  on  plan  and 
location  submitted  by  Major  Houston  for  improving  Mil- 
waukee Bay  for  harbor  of  refuge;  and  associate  member 
of  Board  of  Engineers  for  the  Pacinc  Coast  on  construction 
of  canal  around  the  Cascades  of  Columbia  River,  Oreg. 
Engineer  11th  Lighthouse  District. 

On  detached  service.  Aide-de-Camp  on  the  personal  staff  of 
the  General  of  the  Army  with  the  rank  of  Colonel.  Mem- 
ber of  Board  to  appraise  the  Fort  Gratiot  Military  Reser- 
vation. Under  special  instructions  of  the  General  of  the 
Army,  to  proceed  to  Texas  and  New  Mexico.  In  charge  of 
completion  of  sale  of  cemetery  and  other  grounds  on  the 
Fort  Gratiot  Military  Reservation.  Member  of  Light- 
house Board. 

In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Racine,  and  Kenosha,  Wis.,  and  Waukegan,  111.,  and  har- 
bor of  refuge  at  Milwaukee  Bay ;  in  charge  of  the  im- 
provement of  the  rivers  Fox  and  Wisconsin ;  in  charge  of 
the  examination  or  survey  of  Milwaukee  Bay  and  for  bayou 
south  of  Milwaukee  harbor  for  additional  harbor  of  refuge. 
Member  of  Board  of  Engineers  on  improvement  of  the 
harbor  at  Michigan  City,  Ind.j  of  Board  of  Engineers  for 
purpose  of  carrying  out  provisions  of  River  and  Harbor 
act  of  June  14,  188U,  making  appropriation  for  harbor  at 
Waukegan ;  of  Board  of  Engineers  on  project  for  dam  at 
outlet  of  Lake  Winnibigoshish  on  the  Mississippi  River, 
proposed  by  Captain  Allen  ;  of  Board  of  Engineers  on  plan 
for  further  prosecution  of  harbor  improvement  at  heiwl  of 
Lake  Superior;  and  associate  member  of  Board  of  Engi- 
neers for  the  Pacific  Coast  on  construction  of  canal  around 
the  Cascades  of  the  Columbia  River,  Oreg. 

In  charge  of  the  1st  and  2d  Divisions,  Office  of  the  Chief  of 
Engineers. 
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Rakk  AMD  Name. 


Duties. 


Majors. 
(Continued.) 

Henry  M.  Robert. . . 


William  E.  Merrill 

Bvt.  Colonel. 


Walter  McParland. 


Orville  £.  Babcock — 
Bvt  Brig.  General. 


In  charge  of  the  improvement  of  the  harbors  at  Ontonagon. 
Eagle  Harbor,  Marquette,  and  harbor  of  refuge  at  Grana 
Marais,  Mich.,  Lake  Superior ;  Menomonee,  Green  Bav, 
Ahnepee,  Two  Rivers,  Manitowoc,  Sheboygan,  Port  Wash- 
ington, Manistiqne,  harbor  of  refuge  at  entrance  to  Stur- 
geon Bay  Canal,  Lake  Michigan,  and  harbors  at  Kewau- 
nee and  Oconto,  Wis.,  and  advisory  engineer  for  improve- 
ment of  harbor  at  Kewaunee,  Wis.  In  charge  of  the  ex- 
amination or  survey  for  a  harbor  on  Lake  Michigan,  at 
Kewaunee,  Wis.,  of  harbor  at  mouth  of  Cedar  River,  on 
Green  Bay,  and  mouth  of  Cedar  River,  Green  Bay,  Mich. 
Member  of  Board  of  Engineers  on  improvement  of  the  har- 
bor at  Michigan  City,  Ind.  j  of  Board  of  Engineers  for  pur- 
pose of  carrying  out  provisions  of  River  and  Harbor  act 
of  June  14, 1880,  making  appropriation  for  harbor  at  Wau- 
kegan ;  of  Board  of  Engineers  on  project  for  dam  at  outlet 
of  Lake  Winnibigoshish  on  the  Mississippi  River,  proposed 
by  Captain  AUen  ;  of  Board  of  Engineers  on  plan  and  lo- 
cation submitted  by  M%jor  J7<m«fon  for  improvmg  Milwau- 
kee Bay  for  harbor  of  refuge ;  and  of  Board  of  Engineers 
on  plan  for  a  harbor  of  refuge  on  Lake  Superior  at  Grand 
Marais,  Mich. 

In  charge  of  the  construction  of  ice-harbors  at  or  near  Cin- 
cinnati, and  at  mouth  of  Muskingum  River,  Ohio.  In 
charge  of  the  improvement  of  the  nvers  Ohio  and  Monon- 
gahela,  and  the  Allegheny,  Pa.  In  charge  of  examination 
or  survey  for  ice-harbor,  Bellaire,  Ohio ;  Youghiogheny 
River,  to  begin  at  its  mouth  at  McKeesport  and  end  at 
Connellsville,  Pa.;  Ohio  River  at  head  of  Hurricane  Island 
and  Elizabethtown,  111.^*  Red  Bank  Creek,  Pa.,  from  its 
mouth  on  Allegheny  River  to  Brook vi lie ;  for  the  con- 
struction of  two  ice-breakers  in  Ohio  River  near  West 
Virginia  shore,  and  below  the  railroad  bridge  crossing 
said  river  at  Parkersbnrg ;  ice-harbor  at  Point  Pleasant, 
W.  Va. ;  and  Clarion  River,  Pa.  Member  of  Board  of 
Engineers  upon  bridging  the  Ohio  River;  of  Board  of 
Engineers  on  Davis  Island  Dam,  Ohio  River ;  and  associ- 
ate member  of  the  Board  of  Engineers  during  the  consid- 
eration of  plans  for  the  improvement  of  the  Ohio  River 
Eroposed  by  Mr.  Herman  Haupt,  C.  E.  Engineer  14th 
lighthouse  District. 

In  charge  of  the  construction  of  Fort  Wayne,  Mich.,  and 
forts  Porter,  Ontario,  and  Niagara,  N.  Y.  In  chaise  of 
the  improvement  of  the  harbors  at  Dunkirk  and  Bimalo 
on  Lake  Erie;  Olcott,  Oak  Orchard,  Charlotte,  Pultney- 
ville.  Big  Sodus,  Little  Sodus,  Oswego,  and  Wilson  on 
Lake  Ontario,  and  Ogdensburg  and  Waddington  on  the 
river  St.  Lawrence.  In  charge  of  the  improvement  of 
Niagara  River,  N.  Y.  In  charge  of  the  examination  or 
survey  of  Ogdensburg  Harbor,  Niagara  River,  at  mouth 
of  Tonawanda  Creek,  Port  Day,  above  Falls  of  Niagara, 
and  Grass  River,  at  Massena,  and  Sackett's  Harbor,  N.  Y. 
On  temporary  auty  with  the  Torpedo  School  at  Willetta 
Point,  New  York  Harbor. 

On  detached  service ;  Engineer  5th  Lighthouse  District. 
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Rank  and  Nabib. 


Duties. 


CAPTAINS 

(continued). 


John  M.  WilBon 

BvU  Colimel. 


Franklin  Harwood 

BvU  Lieut  CoUmel. 


John  W.  Barlow 

Bvt.  LieuU  Colonel, 


P«terC.  Hains 

BvU  UeuU  Colonel, 


SVancis  U.  Farqnliar^. . 
Bvt  Liemt  Colonel 

23b 


In  charge  of  the  improvement  of  the  harbors  at  Port  Clin- 
ton, Monroe,  Toledo,  Sandusky,  Huron,  Vermillion,  mouth 
of  Black  River,  Rocky  River,  Cleveland,  Fairoort,  Ashta- 
bula, Conneaut,and  Erie,  on  Lake  Erie.  In  charge  of 
the  improvement  of  Sandusky  River,  Ohio.  .  In  charge  of 
the  examination  or  survey  of  Sandusky  River  near  Fre- 
mont, Chagrin  River,  Toledo  Harbor  for  depth  of  sixteen 
feet,  Maumee.  River  from  Perrysburg  to  Toledo,  Saint 
Miuy's  River  from  town  of  Saint  Mary's  to  its  mouth, 
Ohio,  and  harbor  at  Toledo,  Ohio,  for  a  straight  channel 
to  Lake  Erie.  Survey  to  ascertain  the  practicability  and 
cost  of  construction  oi  a  ship-canal  from  Lake  Erie  by  the 
Maumee  and  Wabash  Valleys,  in  the  bed  of  the  old  Wa- 
bash and  Erie  Canal,  or  with  any  variation  therefrom 
that  may  prove  feasible,  to  the  navigable  waters  of  Wa- 
bash River:  survey  and  estimate  of  cost  of  a  similar 
canal  from  Junction  City,  on  the  Wabash  and  Erie  CaniJ, 
to  the  Ohio  River^  by  way  of  the  Miami  and  Erie  CanaL 
or  anv  variation  m  route  to  produce  the  most  practical 
and  least  expensive  ship-canal  from  Lake  Ene  to  the 
navijg^ble  waters  of  the  Ohio  River  by  the  above  routes. 
Engineer  10th  Lighthouse  District. 

In  chars e  of  the  improvement  of  the  harbors  at  Cheboygan, 
An  Sable,  and  Sebewainfff  on  Lake  Huron,  harbor  on  Saint 
Clair  River,  at  mouth  of  Black  Rlver^  harbor  of  Alpenay 
at  Thunder  Bay;  harbors  at  Charlevoix,  Frankfort,  Man- 
istee, Ludington,  Pentwater,  White  River,  Muskegon. 
Grand  Haven,  Black  Lake,  Sauffatuck,  South  Haven,  ana 
Saint  Joseph  and  water  channelleading  up  to  Benton  har- 
bor, and  harbor  of  refuge  at  Portage  Lake,  on  Lake  Michi- 
gan; and  removing  bar  at  ice-harbor  of  refuge  at  Belle 
Kiver,  Michigan.  In  charge  of  the  improvement  of  Sagi- 
naw, Saint  Jonephf  and  Clmton  rivers,  and  Grand  River 
from  its  mouth  to  the  city  of  Grand  Rapids,  Mich.  In 
charge  of  the  examination  or  survey  of  Grand  River  below 
Grand  Rapids,  Swan  Creek,  Empire  Bav,  and  Clinton 
River  and  Lake  Saint  Clair  at  the  mouth  of  Clinton  River, 
Michigan:  and  harbor  at  Caseville,  Saginaw  Bay,  Lake 
Huron.  In  charge  of  Saint  Clair  Flats  Canal.  Member 
of  Board  of  Engineers  on  plans  for  pier  building  on  East 
Coast  of  Lake  Michigan,  designed  by  Mi^or  Harwood, 

In  charge  of  forts  Griswold  and  Hale,  and  the  constmction 
of  Fort  Trumbull.  Conn.  In  charge  of  the  improvement 
of  the  harbors  or  Stonington,  New  Haven,  Bridgeport, 
Milford,  Southport,  New  London,  and  Nor  walk,  Conn., 
and  Port  Jefferson,  N.  T.;  and  of  the  constmction  of 
breakwater  at  New  Haven,  Conn.    In  charge  of  the  im- 

Erovement  of  the  rivers  Housatonic  and  Tuames,  Conn. 
Q  charge  of  the  examination  or  survey  for  opening  chan- 
nel between  Lloyd's  Harbor  and  Cold  Spring  Bay,  N.  Y. ; 
harbors  of  Madison  and  Clinton,  Conn. ;  Greenport  Har- 
bor, and  harbor  of  Mamaroneck,  N.  Y. ;  and  survey  for 
breakwater  and  harbor  of  refuge  at  Milford,  Conn. 

On  detached  service;  Engineer  6th  Lighthouse  District. 


On  detached  service;  Engineer  Secretary  to  Lighthouse 
Board. 
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Rank  and  Name. 


Duties. 


MAJORS. 

(coutinued.) 

Geoige  L.  Gillespie  — 
BvU  Lieut.  Colonel. 


Charles  R.  Buter. 


Jared  A.  Smith. 


Samuel  M.  Mansfield . . . 
Bvt  Lieut.  Colonel. 


In  charge  of  works  of  defense  at  the  month  of  the  Columbia 
River.  In  charge  of  the  improvement  of  the  harbor  at 
Coos  Bay,  and  entrance  to  Yaqnina  Bay,  Oreg.  In 
charge  of  the  const mction  of  the  Canal  aronnd  the  Cas- 
cades of  the  Columbia  River,  and  of  the  improvement  of 
the  rivers  Willamette,  Yamhill^  Columbia,  Snake,  Skagit, 
Cowlitz,  and  month  of  Coqmlle  River:  and  of  Lower 
Clearwater  River,  Idaho.  In  charge  of  examination  or 
survey  of  Columbia  River  at  the  Dalles,  and  the  Stilla- 
quamish,  Nooksack,  and  Snohomish  rivers.  Wash. ;  Sin- 
slaw  Bay,  Young^s,  Lewis'  and  Clarke's,  and  Skipan- 
non  rivers,  entering  into  Young's  Bay,  Oreg.;  Snake 
River,  from  Lewiston  to  the  mouth  of  Salmon  River, 
Idaho:  entrance  to  Gray's  Harbor,  between  Baker's  Bay 
and  Snoalwater  Bay,  for  canal  for  light-draught  vessels; 
survev  of  Cheballis  River,  Wash.  Associate  member  of 
Board  of  Engineers  for  Pacific  Coast  while  considering 
the  improvement  of  harbor  of  refuge  between  the  Straits 
of  Fuca  and  San  Francisco,  Cal.,  and  canal  around  the 
Cascades  of  the  Columbia  River,  Oreg.  Engineer  13th 
Lighthouse  District. 

In  charge  of  the  improvement  of  the  rivers  Mississippi^ 
Missouri,  and  Arkansas — removal  of  snt^,  &o. ;  ana  of 
the  Missouri  River  at  the  following  localities :  St.  Charles, 
Cedar  City,  Glasgow,  Lexinj^ton,  Kansas  City,  Fort  Leav- ' 
en  worth,  Atchison,  Saint  «Jo8eph,  Brown  viUe,  Nebraska 
City,  Eastport,  Plattsmouth,  Omaha,  Council  BlufiGs,  Sioux 
City,  and  Vermillion,  and  from  Kansas  City  to  its  mouth; 
of  Gasconade  River  and  the  Arkansas  Kiver  between 
Fort  Smith,  Ark.,  and  Wichita,  Kans.,  and  at  Pine  BlufEL 
In  charge  of  the  survey  of  the  Missouri  River  from  its 
mouth  to  Sioux  City,  Iowa,  and  to  Fort  Benton,  Mont., 
and  at  Boonville,  Yankton,  Niobrara,  and  frt>m  Tuque 
Creek  to  one  mile  west  of  Charette  Creek,  Mo.,  and  at 
Brunswick,  Mo.,  with  reference  to  boat-landing;  mouth 
of  Grand  River;  Missouri  River  at  or  near  Arrow  Rock, 
and  survey  of  Nishnabotana  ixom  Hamburg,  Iowa,  to  its 
junction  with  the  Missouri.  Member  of  *'  The  Mississippi 
Kiver  Commission"  created  by  Act  of  Congress  approved 
June  28, 1879.  Member  of  Board  of  Engineers  on  improve- 
ment of  the  Mississippi  River  in  vicinity  of  Piasa  Island, 
prepared  and  submitted  by  Captain  Ernst.  Engineer  151^ 

.    Lignthouse  District. 

In  charge  of  the  improvement  of  the  harbors  at  Michigan 
City,  Ind.,  and  New  Buffalo,  Mich.  In  charge  of  the  im- 
provement of  the  rivers  Wabash,  Ind.  and  111.,  and  White, 
Ind.  In  charge  of  survey  for  harbor  of  refuge  at  New 
Buffalo,  Mich.  Member  of  Board  of  Engineers  for  con- 
sideration of  matters  connected  with  improvement  ctf  the 
harbor  at  Michigan  City,  Ind. 

In  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  Brazos  Santiago,  Tex.  In  charge  of  the  improvement 
of  ship  channel  in  Galveston  Bay,  Pass  Cavallo,  Aransas 
Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  BrasbA 
River,  and  of  the  narrows  above  Orange  on  Sabine  River, 
and  deepening  the  channel  at  mouth  of  said  river;  deep- 
ening channel  at  month  of  Trinity  River,  and  removal -of 
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Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Rank  and  Name. 


Duties. 


I 


MAJORS. 

(oontinaed.) 


William  J.  Twining . 


William  R.  King. 


Wm.  H.  H.  Benyanid... 


obstmotions  to  Liberty;  deepening  of  channel  at  month 
of  Neches  River,  and  removal  of  obstrnctions  to  Bean- 
moDt :  the  protection  of  river  bank  at  Fort  Brown  and 
Buffalo  Bayon,  Tex.  In  charse  of  the  examination  or 
survey  of  canal  connecting  Ganreeton  and  Brazoe  River; 
of  Buffalo  Bayon,  Tex.,  fVom  Simm's  Bayou  to  the  mouth 
of  White  Oak  Bayou  at  Houston ;  of  Matagorda  Bay  at 
the  mouth  of  Saint  Mary's  Bayou,  Tex. ;  Sabine  Pass,  Tex. ; 
through  Sabine  Lake  and  River  to  Orange  and  Sabine 
Lake;  and  the  Neches  River  to  Beaumont,  to* ascertain 
the  cost  and  practicability  of  a  deep-water  channel  from 
Sabine  Pass  to  Orange  and  Beaumont;  from  Brazos  de 
Santiago  through  Laguna  Madre  to  Point  Isabel,  Tex., 
to  ascertain  the  cost  and  practicability  of  a  deep-water 
channel  from  the  anchorage  at  Brazos  de  Santiaso  to  the 
railroad  wharf  at  Point  Isabel;  re-survey  of  Sabine  and 
Neches  rivers,  Tex. 

On  detached  service ;  Engineer  Commissioner  of  the  Dis- 
trict of  Columbia. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.  and  Ala.,  Cumberland  above  and  below  Nashville, 
Ky.  and  Tenn.,  Hiawassee,  Caney  Fork,  01>ed's,  Duck, 
French  Broad,  and  Clinch,  Tenn.;  Oostenaula,  Coosa- 
wattee,  Etowah,  Oconee,  and  Ocmulgee,  Ga. ;  Coosa,  Ga. 
and  Ala.,  and  Red  River  from  its  mouth  to  Port  Royal, 
Tenn.  in  char^  of  the  examination  or  survey  of  CUnoh 
River,  in  counties  of  Hancock,  Hawkins,  and  Claiborne, 
Tenn.,  and  Scott  and  Russell,  Ya. ;  Powell  River,  in  coun- 
ties of  Hancock  and  Claiborne.  Tenn.,  and  Lee,  Ya. ; 
Holston  River,  in  counties  of  Sullivan,  Hawkins,  6rain- 

ger,  and  Hamblen,  Tenn., and  Washington  and  Scott, Ya.; 
eadwaters  of  the  Savannah  River,  m  connection  with 
the  headwaters  of  Hiawassee  and  Tennessee  rivers,  with 
view  of  ascertaining  if  a  summit  level  can  be  secured 
to  unite  them  by  a  canal ;  South  Fork  of  Cumberland 
River,  Ky. ;  Red  River  from  Port  Royal,  Montgomery 
County,  Tenn.,  to  its  mouth ;  of  Bear  Creek,  running 
fix>m  Northeast  Mississippi  into  the  Tennessee  River, 
Little  Tennessee  River  from  its  mouth  on  the  Holston  or 
Big  Tennessee  River  to  the  mouth  of  TeUico  River,  and 
Cumberland  River  at  Smith's  Shoals,  Ky.^  to  ascertain 
the  practicability  and  cost  of  a  canal,  with  locks  and 
dams,  from  the  head  to  the  foot  of  said  shoats;  of  Chat- 
tahooche  River,  G^.,  between  West  Point  and  Bolton. 

In  charge  of  the  improvement  of  the  harbors  at  Memphis. 
Tenn.,  and  Yicksburg,  Miss.  In  charge  of  the  improvement 
of  the  rivers  Saint  Francis.  White,  L'Angnille,  Fourche 
Le  F^ve,  Saline,  and  Black,  Ark.,  the  Ouachita  in  La. 
and  Ark.,  Yazoo  in  Miss.,  and  Cypress  Bayou,  La.  and 
Tex. ;  of  mouth  of  the  Red  River.  La.,  Upper  Red  River 
from  Fulton  to  head  of  Raft:  of  tne rivers  Big  Sun  Flow- 
er^ Cold  water,  and  Tallahatchie,  Miss.,  and  the  Mississippi 
River  at  Memphis,  Natchez,  Yidalia,  and  Yicksburg,  and 
the  Big  Hatchie  River,  Tenn. ;  of  removal  of  raft,  snags, 
and  ouier  obstructions  f^m  Red  River,  and  of  closine 
Tones'  Bayou;  of  Tensaa  River;  Bayou  Boeuf,  La.,  and 
Bavon  Bartholomew,  La.  and  Ark. ;  Yallabusha  River  and 
Tchnla  Lake,  Miss.  In  charge  of  the  water-gauges  on 
the  Mississippi  River  and  its  principal  tributaries.    In 
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Rank  and  Namb. 


MAJORS. 

(continued). 


Charles  W.Howell. 


Garret  J.  Lydecker . .. 


Amos  Stiokney 


DXJTIES. 


charge  of  the  examination  or  survey  of  bisons  Barthol- 
omew and  Macon,  and  Tensas  River,  La. ;  Saint  Francis 
River  from  Greenville,  and  from  Greenville,  Mo.,  to  the 
Cairo,  Arkansas  and  Texas  Railroad ;  Currant  River  from 
Van  Buren,  Mo.,  to  its  mouth  in  Ark.;  harbor  at  Grand 
Gulf,  Miss. ;  Obion,  South  Forked  Deer,  and  North  Forked 
Deer  rivers,  Tenn. ;  Cache  River  a  tributary  of  White 
River,  and  The  Bay  a  tributiuy  of  Saint  Francis  River, 
Ark. ;  Bceuf  River,  North  Louisiana. 


In  charge  of  the  construction  of  forts  Jackson,  Saint 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dupr^, 
Battery  Bienvenue,  and  Tower  at  Prootorsville.  In  charge 
of  the  improvement  of  the  harbor  at  New  Orleans,  La. 
In  charge  of  the  improvement  of  the  Amite,  Vermillion, 
and  Tangipahoa  rivers,  bayous  Terrebonne,  Teche,  ana 
Courtableau,  La. ;  of  Sabine  Pass  and  Blue  Buck  Bar, 
Tex.,  and  of  Pearl  River,  Miss.;  removal  of  obstructions  in 
Bayou  La  Fourche,  La. ;  of  Calcasieu  Pass  and  Calcasieu 
River,  from  PhiUipe  Bluff  to  its  mouth;  Bayou  Black, 
and  Tickfaw  and  Tchefhncte  rivers.  In  charge  of  the 
surveys  for  a  breakwater  near  New  Orleans,  La.,  survey 
of  Lake  Pontchartrain,  La.,  and  the  examination  or  sur- 
vey of  Calcasieu  River,  bayous  Plaquemine,  Black,  Grand 
Caillou,  Little  Caillou,  Andre,  Fusilier,  Grand  Lake, 
Little  Lake,  and  Barataria  Bay  from  New  Orleans  to 
Grand  Pass,  Atchafalaya  River  from  Berwick's  Bay  to 
mouth  of  Red  River,  Bogue  Chitto  River  from  its  mouth 
to  Franklinton,  and  Bogue  Falia  from  its  mouth  to  25 
miles  above  Covington,  La.;  West  Pearl  River;  Pass 
Manchac  and  Bayou  Manchac,  La.,  fix>m  its  mouth  to 
the  Mississippi  River.  Member  of  Board  on  improvement 
of  Pass  Cavallo  Inlet,  Aransas  Pass  and  Bay,  and  entrance 
to  Galveston  Harbor,  Tex. 


In  charge  of  construction  of  the  harbors  at  Chicago  and 
Calumet,  HL  In  charge  of  the  improvement  of  the  Illi- 
nois River.  In  charge  of  the  examination  or  survey  of 
the  Chicago  River  from  its  mouth  to  Junction  of  the  North 
and  South  branches:  that  part  of  the  North  Branch  of 
the  Chicaffo  River  lying  in  the  town  of  Lake  View,  and 
Calumet  Kiver  from  South  Chicago  to  the  village  of  Pull- 
man, on  Lake  Calumet.  Member  of  Board  of  Engineers 
for  consideration  of  matters  connected  with  improvement 
of  the  harbor  of  Michigan  City,  Ind. ;  of  Board  of  Engi- 
neers for  purpose  of  canying  out  }>rovisions  of  river  and 
harbor  act  of  June  14,  1880,  making  appropriation  for 
harbor  at  Waukegan :  of  Board  of  Engineers,  on  project 
for  dam  at  outlet  of  Lake  Winnibigoshish  on  the  Missis- 
sippi River,  proposed  by  Captain  Allen. 


In  charge  of  the  improvement  of  the  Des  Moines, Rapids  of 
the  Mississippi  River.  In  charge  of  operating  the  Dea 
Moines  Rapids  Canal.    In  temporary  cnaige  of  the  im- 

Srovement  of  the  harbors  at  Michigan  City,  ind.,  and  New 
tuflialo,  Mich.  In  temporary  charge  of  the  improvement 
of  the  rivers  Wabash,  Ind.  and  111.,  and  White,  Ind. 
Commissioned  Mi^or,  Corps  of  Engineers,  to  date  January 
2, 188L 
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Raxk  axi>  Name. 


Duties. 


CAPTAINS. 

W.  Cajler . 


Aknnder  Mackenzie . 


(kwM  H.  Ernst 


DiTidP.Hesp 


TilUaa  Ludlow 

M  LieiU,  ColoneL 


CbMleifi.  Phillips. 


In  charge  of  the  improvement  of  the  Little  Kanawha  and 
Guyandotte  rivers,  W.  Va.,  the  Big  Sandy  River,  W.  Va. 
and  Ky.,  and  the  Kentucky  River  and  Tradewater  River, 
Ky.  In  charge  of  the  examination  or  survey  of  Trade- 
water  River,  and  Licking  River  from  its  month  to  Fal- 
mouth, Ky. 

In  cham  of  the  improvement  of  the  harbors  at  Fort  Madi- 
son, Harlington,  and  Muscatine,  Iowa,  Rock  Island  and 
Galena.  III.  In  charge  of  the  improvement  of  the  Missis- 
sippi River,  from  St.  Paul  to  Des  Moines  Rapids;  firom 
Des  Moines  Rapids  to  the  mouth  of  the  Illinois  River  at 
Qnincy,  Qnincy  Bay,  HI.,  Hannibal  and  Alexandria,  Mo., 
and  at  or  near  La  Crosse,  Wis. ;  of  Rush  Chute,  Iowa,  and 
the  Upper  Mississippi  River  and  Rock  Island  Rapids  of 
the  Mississippi  River,  and  Galena  and  Cuivre  rivers,  re- 
moving bars  in  Mississippi  River  opposite  Dubuque  and 
Gnttenberg,  Iowa,  and  protection  oi  Rock  Island  Bridge 
by  shear- booms ;  of  the  Mississippi  River  at  Andalusia,  HI., 
and  at  Louisiana,  Mo.  In  charge  of  the  examination  or 
survey  of  Mississippi  River  at  Andalusia,  HI.,  and  Louis- 
iana, Mo.,  and  of  tne  survey  for  a  harbor  of  rernge  in  Lake 
Pepin,  at  Stockholm,  Wis.,  and  Lake  City,  Minn.  Mem- 
ber of  Board  of  Engineers  on  project  for  tne  improvement 
of  the  Mississippi  River  in  vicinity  of  Piasa  Island,  pre- 
pared and  submitted  by  Captain  ErMt;  and  of  Board  of 
Engineers  on  plan  for  further  prosecution  of  harbor  im- 
provement at  head  of  Lake  Superior. 

In  charge  of  the  improvement  of  Mississippi  River  between 
the  months  of  the  Hlinois  and  Ohio  rivers,  and  at  Cape 
Girardeau  and  Minton's  Point,  Mo.,  and  of  Osage  River 
in  Missouri  and  Kansas.  In  charge  of  construction  of  ice- 
harbor  at  St.  Louis,  Mo.,  and  of  improvement  of  harbor 
and  Mississippi  River  at  Alton.  In  charge  of  the  exam, 
ination  or  survey  of  Mississippi  River  at  Saint  Genevieve- 
and  Maramec  River  from  the  mouth  to  the  point  opposite 
Maramec  Iron  Works,  Mo.,  and  of  Fish  Bend,  near  Fort 
Chartres,  in  the  Mississippi  River. 

On  detached  service;  Engineer  10th  Lighthouse  District. 
Military  Delegate  of  the  United  States  to  Congress  of 
ElectriciaDS,  and  Honorary  Commissioner  of  the  United 
States  to  the  Paris  Electrical  Exhibition  of  1881. 

On  duty  under  the  immediate  orders  of  Colonel  Maoomb, 
Secretary  to  the  commission  advisory  to  Board  of  Harbor 
Commissioners  of  Philadelphia. 

In  charge  of  the  improvement  of  the  harbors  at  Norfolk, 
Va.,  and  Edenton  and  Beaufort,  N.  C.  In  charge  of  the 
improvement  of  the  Blackwater  and  Nottaway  rivers 
and  Pagan  Creek,  Va.,  Neuse,  Scuppemong,  Pamplico, 
Tadin,  Trent,  and  Tar  rivers,  Currituck  Sound,  Coaigok 
Bay,  North  River  Bar,  N.  C,  and  North  Lauding  River, 
Va.  and  N.  C. ;  Waccamaw  and  Great  Pee  Dee  nvers,  S. 
C. ;  of  Archer's  Hope  River,  Va. ;  Contentnia  Creek,  Lil- 
lington  River,  Cape  Fear  River  from  Wilmington  to  Fay- 
etteville,  and  Town  Creek,  N.  C. ;  and  Wateree  and  San- 
tee  rivers,  S.  C.  In  charge  of  the  examination  or  survey 
of  Pocossln  and  Lillington  rivers,  Beaufort  Harbor,  Town 
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Rank  and  Namb. 


Duties. 


CAPTAINS. 

(oontinaed). 


William  A.  Jones . 


Andrew  N.  Damrell.... 
BvU  Major. 


Charles  J.  Allen 

Bvt.  Maj<fr. 


Creek,  and  Cape  Fear  River  above  Wilmington,  N.  C. ; 
Georgetown  Harbor,  Lynch.  Wateree,  and  Black  rivers, 
8.  C. ;  of  bar  at  moath  of  Winyah  Bay,  8.  C. ;  water  con- 
nection between  the  Waccamaw  ana  Cape  Fear  rivras, 
with  the  view  of  asoertaining  if  a  continnons  inland  water 
connection  cannot  thereby  be  established ;  Oregon  Inlet, 
Whiteoak,  Meherrin.and  New  rivers.  N.  C.  Advisory 
Engineer  to  National  Board  of  Health  in  the  establish- 
ment of  a  National  Quarantine  Station  in  Hampton  Roads, 
Ya.    Died  at  Norfolk,  Ya.,  Jnne  14, 1881. 

On  detached  service ;  Engineer  Officer,  Military  Division  of 
the  Pacific  and  Department  of  California. 

In  charge  of  the  constmction  of  defenses  of  Mobile  and  Pen- 
sacou^  and  of  fort  on  Ship  Island,  Miss.  In  cham  of  the 
improvement  of  the  harbors  atPensacolaand  Ce&rKeys, 
Fla.,  and  Mobile,  Ala.  In  charge  of  the  improvement  of 
the  rivers  Chattahooche,  Appalachicola,  and  Snwannee, 
Fla.,  Flint,  Ga.,  Alabama,  Ala.,  Pascagoula,  Noxabee. 
Miss.,  Warrior  and  Tombigbee.  in  Ala.  and  Miss.,  and 
Escambia  River,  Fla.  and  Ala. ;  Appalachicola  and  Tampa 
bays,  and  removal  of  obstractionB  in  the  Choctawhatchee 
River,  Ala.  and  Fla.,  and  Pease  Creek  and  Withlacoochee 
River,  Fla.  In  charge  of  the  examination  and  survey  of 
the  rivers  Warrior,  Sipsey,  Cahaba,TallaiKK>sa,  and  Coosa, 
Ala. ;  Finhollaway,  Chipola,  Ocolockonnee.  and  Black- 
water  rivers,  East  Bay,  Holmes  Creek,  Aucilla  and  Wa- 
cissa,  Fla.,  and  of  Tombiffbee  River,  Miss.,  from  Fulton 
to  Warren's  Mill;  Dog  Island  Harbor,  harbor  of  Key 
West,  Crystal  River,  La  Grange  BaVou  up  to  Freeport, 
Manatee  River,  and  Crooked  River,  Fla. ;  outlet  of  har^ 
bor  of  8hip  Island,  and  Biloxi  and  Pascagoula  harbors, 
and  Old  Town  Creek,  Miss. 

In  charge  of  the  improvement  of  the  harbors  at  Duluth  and 
Grand  Marais,  Mmn.  In  charge  of  the  improvement  of 
the  rivers  St.  Croix,  Chippewa,  and  Minnesota,  of  the 
Red  River  of  the  North,  and  entrance  to  Superior  Bay ; 
of  the  Falls  of  St.  Anthony,  and  of  the  Mississippi  River 
above  the  Falls  of  St.  Anthony.  In  charge  of  the  con- 
struction of  Meeker*8  Island  lock  and  dam,  of  lock  and 
dam  at  Goose  Rapids,  in  Red  River  of  the  North,  Minn, 
and  Dal^ ;  of  dam  at  Lake  Winnibigoshish  for  reservoirs 
at  headwaters  of  the  Mississippi  River,  and  protection  of 
sand  banks  on  the  Chippewa  River.  Wis.  In  charge  of 
the  examination  of  the  sources  of  the  rivers  Mississippi, 
St.  Croix,  Chippewa,  and  Wisconsin,  with  the  view  of 
ascertaining  the  practicability  and  cost  of  creatin^and 
maintaining  reservoirs,  &c.,  and  of  headwaters  of  Kock 
River  in  Wis.  and  III.  In  charge  of  the  examination  or 
survey  of  Snake  River,  Minn. ;  Upper  Red  River  of  the 
North,  between  Fargo,  Dak.^  and  Breckinridge,  Minn. ; 
Mississippi  River  at  Sauk  Rapids  near  Saint  Cloud,  Minn. ; 
Minnesota  River  near  Belle  Plain,  with  a  view  to  protect 
the  narrow  neck  of  land  opposite  said  village  and  prevent 
injury  to  navigation  of  river,  in  Minnesota;  of  Beaver 
Bay,  Grand  Portage  Bay,  and  Wans- wan -goising  Bay,  and 
headwaters  of  the  Cannon  River,  Minn.  Member  of 
Board  of  Engineers  on  dam  at  outlet  of  Lake  Winnibi- 
goshish on  the  Mississippi  River,  proposed  by  Captain 
Allen  ;  of  Board  of  Engineers  on  plan  for  further  prosecu- 
tion of  harbor  improvement  at  head  of  Lake  Superior. 
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Rank  and  Nams. 


Duties. 


CAPTAINS. 

(continued.) 
Charles  W.  Raymond . 


L.  Cooper  Overman. 
Alexander  M.  Miller 
Milton  B.Adams.... 
Wm.  R.  Livermore.. 
William  H.  Hener  .. 


William  S.  Stanton . 


Thomas  H.  Handbnry 


James  C.  Post . 


James  F.  Gregory 
Henry  M.  Adams  . 


On  detached  service ;  on  dnt^  at  the  Military  Academy  as 
instmctor  of  Practical  Military  Engineering,  Military 
Signaling,  and  Teleg^pby,  and  in  command  of  Company 
E,  Battalion  of  Engineers.  In  charge  of  construction  of 
water-works  and  of  new  cadets'  hospital,  and  extension 
of  cadet  barracks  at  West  Point,  N.  V. 

On  duty  under  the  iminediate  orders  of  Mi^or  King, 

Commanding  Company  B,  Battalion  of  Engineers. 

On  duty  under  the  immediate  orders  of  M%Jor  WiUon. 

On  detached  service ;  Engineer  Officer,  Department  of  Texas. 

In  charge  of  the  construction  of  forts  Jefferson  and  Taylor. 
Fla.  To  report  upon  the  depth  and  width  of  a  channel 
secured  and  maintained  by  Jetties  constructed  by  James 
B.  Eads  at  the  mouth  of  the  Mississippi  River.  Consult- 
ing Engineer  for  the  establishment  by  the  National  Board 
of  Health  of  aNational  Quarantine  Station  at  Ship  Island, 
Miss.    Engineer  7th  and  8th  Lighthouse  districts. 

On  detached  service;  Engineer  Officer,  Department  of  the 
Platte.  Member  of  Board  of  Officers  at  Fort  Omaha, 
Nebr.,  April  20,  to  examine  into  qualifications  for  promo- 
tion to  grade  of  Second  Lieutenant  in  the  Armv  of  such 
non-commissioned  officers  as  may  be  ordered  before  it  for 
examination. 

On  duty  under  the  immediate  orders  of  Mi^or  8uter»  In 
charge  of  the  improvement  of  the  Arkansas  River — ^re- 
moval of  sna^,  d&c,  Arkansas  River  between  Fort  Smith, 
Ark.,  and  Wichita,  Kans.,  and  at  Pine  Bluff,  and  of  rivers 
St.  Francis,  White,  L*Anguille,  Fourche  Le  F^ve,  Saline, 
and  Black,  Ark.,  and  Current,^o.  and  Ark.  In  charge 
of  the  examination  or  survey  of  Little  Red  River,  Ark. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Gillmore,  Consulting  Engineer  in  the  establishment  of  a 
National  Quarantine  Station  at  Blackbeards  Island,  Ga.. 
under  direction  of  the  National  Board  of  Health,  and  ot 
the  work  to  be  done  by  its  authority  in  connection  with 
the  Quarantine  Station  established  by  the  City  of  Charles- 
ton, S.  C.  To  examine  and  report  to  the  National  Bourd 
of  Health  upon  certain  questions  concerning  the  manner 
in  which  the  Water  Company  of  Charleston  are  laying 
their  water-pipes. 

On  detached  service.  Engineer  Officer,  Military  Division  of 
the  Missouri. 

In  charge  of  the  4th  and  5th  divisions.  Office  of  the  Chief 
of  Engineers. 
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RAiiK  AND  Name. 


Duties. 


CAPTAINS. 

(continued.) 


James  Mercnr . 


Chas.  E.  L.  B.  Davis.. 


Beigamin  D.  Greene  — 


George  M.  Wheeler . 


James  B.  Qainn  . 


Daniel  W.  Lockwood . 
Ernest  H.  Roffiier  .... 


John  C.  Mallery . 


On  duty  under  the  immediate  orders  of  Colonel  NemUm. 
Recorder  of  Board  of  Engineers  on  improvement  of 
Charleston  Harbor,  8.  C.  In  charge  of  the  improvement 
of  the  harbors  at  Norfolk,  Ya.,  Beaufort  and  Eden  ton,  N. 
C.  In  charge  of  the  improvement  of  the  Blackwater, 
Nottaway,  and  Archer's  Hope  rivers,  and  PftgAn  Creek,  • 
Va.,  Neuse,  Scuppemong,  Pamplico,  Yadkin.  Trent,  Tar, 
Lillington,  and  Cape  Fear  rivers,  Currituck  sound,  Coan- 
Jok  Bay,  North  River  Bar,  Contentnia  and  Town  ciee^, 
xf .  C,  and  North  Landing  River,  Va.  and  N.  C. ;  Wacoa- 
maw,  Great  Pee  Dee,  Wateree,  and  Santee  rivers,  8.  C. 
In  charge  of  the  examination  or  survey  of  bar  at  mouth 
of  Winyah  Bay,  near  Georgetown,  8.  U. ;  the  water  con- 
nection between  Waccamaw  and  Cape  Fear  rivers,  Oregon 
Inlet,  and  Whiteoak,  Meherrin,  and  New  rivers,  N.  C. 
Advisory  Engineer  to  National  Board  of  Health  in  the 
establishment  of  a  National  Quarantine  8tation  in  Hamp- 
ton Roads,  Ya. 

On  duty  under  the  immediate  orders  of  Major  McmtfUild.  In 
charge  of  the  improvement  of  8abine  Pass  and  Blue  Buck 
Bar,  and  Sabine  River,  La.  and  Tex.,  and  Neches  River. 
Tex.  In  charge  of  surveys  throuf^h  8abine  Lake  ana 
River  to  Orange  and  through  Sabine  Lake  and  Neches 
River  to  Beaumont. 


On  temporary  duty  under  the  immediate  orders  of  Ms^or 
Weiizel.  On  duty  under  the  immediate  orders  of  Lieu- 
tenant-Colonel Gillmore, 


In  charge  of  Geographical  Surveys  of  the  territory  west  of 
the  l^h  meridian.  On  detached  service  in  connection 
with  the  International  Exhibition  of  Geography  at 
Venice,  Italy. 

Commanding  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New 
York  Harbor,  December  2,  1880.  On  detached  service; 
in  charge,  and  disbursing  officer,  of  works  on  the  Missis- 
sippi River  under  supervision  of  ''The  liississippi  River 
Commission''  created  by  act  of  Congress  approved  June 
28,  1879. 

On  duty  under  the  immediate  orders  of  Maior  HoweU. 


On  detached  service;  Engineer  Officer^  Department  of  the 
'  Missouri.    In  local  charge  of  the  improvement  of  the 

Great  Kanawha  River  under  the  immediate  orders  of 

Lieutenant-Colonel  Craighill. 


Commanding  Company  C,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New 
York  Harbor,  December  2,  1880. 
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Name  avd  Rank. 


CAPTAINS. 

(oontiniied.) 


Clinton  B.  Sean. 


Thomas  Turtle . 


Edward  Magoixe. 


Frederick  A.  Mahan. 


Charles  F.  Powell. . 


Frederick  A.  Hinman . 

FIBST  LIEUTENANTS. 

Albert  H.  Payson 

JohnG.  D.  Knight  ... 

Richard  L.  Hoxie 

Wmiam  L.  Marshall .. 


Joseph  H.  WiUard . 


Duties. 


On  detached  service ;  on  dnty  at  the  Military  Academy  as 
Assistant  I^feseor  of  Natural  and  Experimental  rhi- 
losophy.  In  charge  of  plans  and  specifications  for  new 
Astronomical  ObMrvatory  at  West  Point,  N.  T.  Assist- 
ing the  prosecntion  in  the  case  of  the  United  States  in  r& 
W^ttaker. 

On  dnty  under  the  immediate  orders  of  Lieut.  Col.  Craighitt. 
Memoer  Board  of  Engineers  on  Davis  Island  Dam,  Ohio 
Rirer.  Commissionea  Captain,  Corps  of  Engineers,  to 
date  January  2, 1881. 

In  charge  of  the  imptovement  of  the  Yellowstone  River,  and 
of  the  Missouri  River  above  the  mouth  of  the  Yellowstone* 
In  chBXf^e  of  the  survey  of  the  Yellowstone  River  and  ex- 
amination or  survey  of  Cheyenne  River,  Dak.  Engineer 
Officer,  Department  of  Dakota.  Promoted  to  Captain, 
CorjM  of  Engineers,  to  date  June  14, 1881. 

On  dutv  under  the  immediate  orders  Of  Major  MenriU,  Mem- 
ber of  Board  ot  Engineers  on  Davis  Isiana  Dam,  Ohio  River. 
Promoted  Captain,  Corps  of  Engineers,  to  date  June  17, 
1881. 

On  duty  under  the  immediate  orders  of  Major  CHUetpie. 
Promoted  Captain,  Corps  of  Engineers,  to  date  June  17, 
1881. 

On  duty  under  the  immediate  orders  of  Major  JSouaion,  Pro- 
moted Captain,  Corps  of  Engineers,  to  aate  June  17,  1881» 


On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Stewariy  and  of  the  Board  of  Engineers  for  the  Pacifio 
Coast.    On  temporary  duty  Under  Ms^or  C^llespie. 

On  detached  service;  on  duty  at  the  Military  Academy  aa 
Assistant  Professor  of  Mathematics.  Member  of  General 
Court  Martial  at  West  Point,  N.  Y.,  May  24, 1881. 

On  detached  service;  Assistant  to  the  Engineer  Commis- 
sioner of  the  District  of  Columbia. 

On  dutv  under  the  immediate  orders  of  M%jor  King,  On 
detacned  service;  in  charge,  and  disbursing  officer,  of 
works  on  the  Mississippi  River  under  supervision  of  "  The 
Mississippi  River  Commission"  created  by  act  of  Congress 
approved  June  28, 1879. 

On  duty  under  the  immediate  orders  of  Colonel  Newton* 
Recorder  to  Board  api>ointed  by  the  President  to  co-ope* 
rate  with  the  authonties  of  the  State  of  New  York  in  ex" 
amining  and  deciding  upon  exterior  pier  and  bulkhead 
lines  on  Hudson  River  from  State  dam  at  Troy  to  the  city 
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Name  ajxd  Raiol 


FIB8T  LDBUTENANTS. 

(oontinaed.) 


Erie  Beigland ..... 
fiamuel  E.  Tillman 
PhiUpM.  Price... 


Francis  Y.  Greene . 
Carl F.  Palfrey,... 


William  H.  Bixby . 


Heniy  8.  Taber. 


William  T.  Rossell. 


Thomas  N.Bailey. 


Thomas  W.  Symons. 


Duties. 


of  Hadson.  Recorder  of  Board  to  determine  under  a  law 
of  the  State  of  New  York  the  pier  and  balkhead  lines  of 
New  York  Harbor  alonx  the  Staten  Island  shore.  Adju- 
tant and  Treasurer  of  tne  Battalion  of  Engineers  and  Poet 
of  Willets  Point  and  SigntA  Officer  Post  of  Willets  Point. 
Commanding  Company  D,  Battalion  of  Engineers.  Tem- 
porarily A.  A.  Q.  l£,  A.  C.  8.,  and  Recruiting  Officer,  Post 
of  Willets  Point. 

On  detached  service;  on  duty  at  the  Military  Academy  as 
Acting  Assistant  Professor  of  Mathematics.  Assistant  Pro- 
fessor of  Ethics  and  Law. 

On  detached  serrlce;  on  duty  at  the  Military  Academy  as 
Assistant  Professor  of  Chemistry,  Mineralogy,  and  Geol- 
ogy.   Resigned,  to  date  December  31, 1880. 

On  duty  under  the  immediate  orders  of  Maior  Camitook.  On 
temporary  duty  under  the  orders  of  the  Commanding  Gen- 
eral Department  of  Texas.  On  duty  under  the  immediate 
orders  of  Mi^r  QiUetpie, 

On  detached  service ;  Assistant  to  the  Engineer  Commis- 
sioner of  the  District  of  Columbia. 

On  detached  service;  En^neer  Officer,  Department  of  Ari- 
zona. Detailed  to  assist  Special  Indian  Agent  E.  B. 
Townsend  in  establishing  and  perfecting  system  of  irri- 
gation at  the  Pima  and  Maricopa  Indian  Agency,  Ariz. 
To  make  reconnaissance  and  survey  of  reservation  occu- 
pied by  the  Yavai-Supai  Indians. 

Absent  in  Europe  for  the  purpose  of  attending  the  £cole 
des  Fonts  et  Cnauss^es  at  Pans.  El^ve  exteme  k  r£cole 
des  ponts  et  Chauss^.  Designated  to  witness  the  ma- 
neuvers to  take  place,  this  autunm,  within  the  several 
conmiands  of  the  French  Army. 

On  detached  service ;  on  duty  at  the  Military  Academy  as 
Assistant  Instructor  of  Practical  Military  Engineennjg, 
and  with  Company  E,  Battalion  of  Engineers.  Recruit- 
ing officer  for  the  Battalion  of  Engineers  at  West  Point. 
Assistant  Engineer  on  water-supply  and  Assistant  Direct- 
or of  Post  School  at  West  Point,  N.  Y. 

On  detached  service ;  on  duty  at  the  Military  Academy  as 
Assistant  Professor  of  Civil  and  Military  Eugineemg. 
On  duty  under  the  immediate  orders  of  Colonel  Thorn, 

On  detached  service:  on  duty  at  the  Militaiy  Academy  as 
Acting  Assistant  Professor  of  Mathematics.  Engineer 
Officer  District  of  New  Mexico.  Engineer  Officer  Depart- 
ment of  the  Missouri.  Member  General  Court  Martial 
at  Santa  F6,  N.  M.,.  February  10,  1881. 

On  detached  service;  Engineer  Officer  and  Chief  Signal 
Officer  Department  of  the  Columbia.    In  charge  or  im- 

Erovement  and  repair  of  military  wagon  road  from  Scotts- 
urg  to  Camp  Stewart,  Oreg.  Survey  and  location  of  a 
wagon  road  from  Camp  Chelan,  Wash.,  to  some  point  on 
the  line  of  the  Northern  Pacific  Railroad.    Engaged  in 
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Name  and  Rank. 


Duties. 


FIRST  usuTBif  Airrs. 
(continued.) 


Smith  8.  Leaoh . 


D«n  C.  Kingman  .  ••• 
Engene  Griffin 


Willard  Yonng . 


William  M.  Black. 


Walter  L.  Fisk . 


Solomon  W.  Roessler. 


George  McC.  Derby. 


selecting  site  foir  new  military  post  near  Big  Bend  of  the 
Colnmbia.  Determination  of  latitude  and  telegraphic 
longitude  of  Spokane  Falls  and  Colfax,  Wash.,  and  Lew- 
iston,  Idaho.  Member  of  General  Court  Martial  at  Fort 
Lapwai,  Idaho,  September  6, 1880.  Member  of  Boards  of 
Survey  at  Headguarters  Department  of  the  Columbia, 
January  5  and  13;  of  Board  to  examine  country  in  the 
Tioinity  of  Fort  Lapwai,  Idaho,  with  view  to  selection  of 
site  contemplated  for  the  construction  of  new  post  to  take 
the  place  of  Fort  Lapwai  and  Camn  Howard;  and  of 
Boara  of  Officers  at  Vancourer  Barracks^  Wash.,  May  11, 
to  examine  and  report  upon  qualifications  of  non-com- 
missioned officers  for  appointment  of  Second  Lieutenant. 

On  detached  service ;  Secretary  and  disbursing  officer  of 
*'  The  Mississippi  River  Commission"  created  by  act  of 
Congress  approved  June  ^,  1879. 

On  detached  service;  on  dnt^  at  the  Military  Academy  as 
Assistant  Professor  of  Civil  and  Military  Engineering. 

Q.  M.  Battalion  of  Engineers,  A.  A.  Q.  M.,  A.  C.  8.,  and  Re- 
cruiting Officer,  Post  of  Willets  Point.  Adjutant  and 
Treasurer  of  the  Battalion  of  Engineers  and  Post  of  Wil- 
lets Point  and  Signal  Officer  Post  of  Willets  Point.  Com- 
manding Company  D,  Battalion  of  Engineers.  On  tem- 
porary duty  under  the  immediate  orders  of  the  Command- 
ing General  Division  of  the  Atlantic.  Member  of  General 
Court  Martial  at  Willets  Point,  N.  Y.,  December  2, 1880. 

On  detached  service.  On  duty  at  the  Military  Academy  as 
Acting  Assistant  Professor  of  Civil  and  Military  Engineer- 
ing. On  temporary  duty  in  office  of  Geographical  Surveys 
of  the  teiritory  west  of  the  100th  meridian. 

On  duty  under  immediate  orders  of  Lieutenant-Colonel 
CrtUghill,  In  local  charge  of  Davis  Island  Dam,  under  the 
immediate  orders  of  Major  Merrill, 

Adjutant  and  Treasnrer  of  the  Battalion  of  Engineers  and 
Fost  of  Willets  Point,  and  Signal  Officer  Post  of  WiUetts 
Point.  Commanding  Company  D,  Battalion  of  Engineers. 
On  duty  under  the  immediate  orders  of  Lieutenant-Col- 
one  Oiilmore. 

On  duty  with  Company  A,  BattaUon  of  Engineers.  On 
temporary  duty  under  immediate  orders  of  Colonel  Tower, 
On  dnty  at  the  Military  Academy  as  Assistant  Professor 
of  Civil  and  Military  Engineering.  Commissioned  First 
Lieutenant,  Corps  of  Engineers,  to  date  December  31, 1880. 

On  duty  with  Company  B,  Battalion  of  Engineers.  On 
temporary  duty,  under  the  immediate  orders  of  Colonel 
NewUm,  Commissioned  First  Lieutenant,  Corps  of  Engi- 
neers, to  date  January  2,  1881. 
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Name  and  Raitk. 


Duties. 


FIRST  lieutenants. 

(continued.) 
JameeL.  Lnak 


Frederio  V.Abbot. 


Thomas  L.  Casey . 


Theodore  A.  Bingham. .. 

SECOND  LIEUTENANTS. 

Cnrtis  McD.  Townsend.. 


Gnstav  J.  Fiebeger  . 


Oberlin  M.  Carter  . 


George  W.  Goethals 


John  Millis. 


John  Biddle . 


Edward  O.  Brown . 


ADDITIONAL     SECOND 
LIELTENANTS. 


Harry  F.  Hodges  . 


James  G.  Warren . 


On  duty  with  Company  C,  Battalion  of  Engineers.  On  de- 
tached service.  On  duty  at  the  Military  Acfklemy  in  De- 
nartments  of  Mathematics  and  Tactics.  Promoted  First 
Lientenant,  Corps  of  Engineers,  to  date  June  14,  18B1. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  WiUets  Point,  New  York 
Harbor,  December  2,  1880.  In  command  of  Company  A, 
Battalion  of  Engineers.  Promoted  First  Lieutenant,  Corps 
of  Engineers,  to  date  June  17, 1881. 

On  duty  with  Company  B,  Battalion  of  Enflnneers.  Judge- 
Advocate  of  General  Court  Martial  at  Wulets  Point,  New 
York  Harbor,  December  2,  1880.  Promoted  First  Lieu- 
tenant, Corps  of  Engineers,  to  date  June  17, 1881. 


On  duty  with  Company  C,  Battalion  of  E^^eers.  Mem- 
ber of  General  Court  Martial  at  Willets  ^int,  New  York 
Harbor,  December  2, 1880.  Promoted  First  Lieutenant. 
Corps  of  Engineers,  to  date  June  17, 1881. 


On  duty  with  Company  A,  Battalion  of  Engineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New  York 
Harbor,  December  2,  1880. 

On  dntv  with  Company  B,  Battalion  of  Eng^ineers.  Mem- 
ber of  General  Court  Martial  at  Willets  Point,  New  York 
Harbor,  December  2,  1880. 

On  special  duty  at  the  Military  Academy,  West  Point,  N.  Y. 
On  duty  with  Company  C,  Battalion  of  Engineers. 

On  special  duty  at  the  Military  Academy,  West  Point,  N.  Y. 
On  duty  witn  Company  A,  Battalion  of  Engineers. 

Apppointed  Second  Lieutenant,  Corps  of  Engineers,  to  date 
from  June  11,  1881. 

Appointed  Second  Lieutenant,  Corps  of  Engineers,  to  date 
from  June  11,  1881. 

Attached  as  Additional  Second  Lieutenant,  Corps  of  Engi- 
neers, to  date  from  June  11, 1881.  Promoted  Second  Lieu- 
tenant, Corps  of  Engineers,  to  date  June  14,  1881. 


Attached  as  Additional  Second  Lieutenant,  Corps  of  Engi- 
neers, to  date  from  June  11,  1881. 

Attached  as  Additional  Second  Lieutenant,  Corps  of  En- 
gineers, to  date  from  June  11, 1881. 
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Statement  showing  ra/nk  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


Name  and  Rank. 


Duties. 


OEFICEfiS  OF  THE  ARMT 
DETAILED  FOR  SERVICE 
UNDER  THE  CHIEF  OF 
ENGINEERS. 


A.  F.Rockwell 

Cohmelf  U.S.  J. 


M.  M.  Macomb 

Lieut  Ath  U.  8.  ArHllery. 

UNITED  STATES  CrVlLEN< 
OINEERS. 


S.  T.  Abert , 


M.  Meigs. 


In  charge,  under  the  Chief  of  Ensineers,  of  Public  Bnildines 
and  Grounds  in  the  District  of  Columbia,  with  the  ranc 
of  ColoneL 

In  chai|;e  of  Geographical  Surreys  of  the  territory  west  of 
the  100th  meridan. 


In  charge  of  the  improyement  of  the  harbors  at  Washington 
and  (^rffetown,  I>.  C,  harbor  at  Breton  Bay,  Leonard- 
town,  Ma.,  and  harbor  at  entrance  to  Saint  Jerome's 
Creek,  Md.  In  chaige  of  the  improvement  of  the  rivers 
Occoquan.  Rappahannock,  Hampton,  Chiokahominy, 
Mattaponi,  Totusky,  York,  Pamunl^,  and  Staunton,  Ya., 
Roanoke  and  French  Broad,  N.  C,  and  Dan  River,  Ya, 
and  N.  C;  of  channel  in  Potomac  River  through  flats  in 
froiit  of  landing  at  Mount  Yemen ;  of  Aquia,  Nomini, 
Urbana,  and  Neabsco  creeks,  Ya.  In  charge  of  the  exam- 
ination or  survey  of  Neabsco  Creek,  Potomac  River  at 
mouth  of  Pohick  Creek,  mouth  of  Currioman  Bay,  Ya.; 
Nomini  River  fix>m  the  feiry  to  head  of  tide- water,  Staun- 
ton River,  Ya.,  Roanoke  River,  N.  C.  and  Ya.,  Potomac  and 
Anacostia  rivers,  D.  C;  survey  of  Upper  Machodoo  and 
Urbana  Creeks. 

On  duty  under  immediate  orders  of  Captain  MaokenMie, 
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AFFBCTINO 

THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


PORTYSIXTH  CONGRESS,  THIRD  SESSION,  1880-'81. 


CHAP.  10.— An  act  to  autborise  the  construction  of  a  fixed  bridge  oyer  the  Saint     Dec.  23. 1880. 

Mary's  River  and  for  other  porposes.  ^^ 

Be  it  enacted  by  the  Senate  and  House  of  Bepresfntativee  of  the  United 
States  of  America  in  Congress  assembled^  That  the  Waycrotjs  and  Florida  «  ^/l^^  ^^^J 
Rail  N  ay  Company  and  the  East  Florida  Railroad  Company  be,  and  they  rivJI-.       ^  **^  * 
are  hereby,  authorized  to  construct  a  fixed  bridjB;e  with  one  span  over 
the  Saint  Mary's  River  at  the  point  selected  by  said  companies  for  cross- 
inj(  said  river  with  their  railroad  line,  about  one  and  one-half  miles  be- 
low Trader's  Hill,  in  Charlton  County,  Georgia,  and  to  make  such  bridge 
of  such  height  as  they  may  see  fit :  Provided.  The  height  be  sufticient  to    Proviso. 
permit  the  passage  of  timber  rafts  under  said  bridge;  and  such  i)ropo8ed 
railroad  crossing  and  bridge  are  hereby  declared  to  be  the  head  of  nav- 
igation on  the  said  Saint  Mary's  River. 

Sec.  2.  That  Congress  reserves  the  right  to  alter  or  amend  or  repeal 
this  act  at  any  time  and  that  if  at  any  time  the  navigation  of  the  said 
river  shall  in  any  way  be  obstructed  or  impaired  by  the  said  bridge  the 
Secretary  of  War  shall  have  authority  aud  it  shall  be  his  duty  to  re- 
quire the  said  companies  to  alter  and  change  the  said  bridge  at  their 
own  expense  in  such  a  manner  as  may  be  proper  to  secure  free  and 
complete  navigation  without  impediment,  and  if  upon  reasonable  no- 
tice to  said  railroad  companies  to  make  such  change  or  improvements 
they  shall  fail  to  do  so  the  Secretary  of  War  shall  have  authority  to  make 
the  same  and  all  the  rights  conferred  by  this  act  shall  be  forfeited,  and 
Congress  shall  have  power  to  do  any  and  all  things  necessary  to  secure 
the  free  navigation  of  the  river. 

Approved,  December  23, 1880. 


CHAP.  20.— An  act  for  the  relief  of  the  legal  representative  of  Henry  M.  Shreve,  de-     Jan.  13,  1881. 

ceased.  


Be  it  enacted  by  the  Senate  and  House  of  Bepresentaiives  of  the  United     h  e  n  r  v    M 
States  of  America  in  Congress  assembled^  Xliat  the  Secretary  of  the  Treas-  Shreve,dcM!eased* 
ury  pay  to  the  l^gal  representatives  of  Henry  M.  Shreve,  deceased,  the  payment  to  lojjai 
•am  of  fifty  thousand  dollars  as  a  full  compensation  for,  and  in  satis- '•©P^es^ntativea 
faction  of,  all  claims  for  the  invention  of  the  steam  snag  boat,  and  for 
the  use  of  thesamCf  past,  present,  aud  future,  and  for  any  and  all  rights 
that  the  said  Shreve  may  have  acquired  under  the  patent  granted  to 
him  for  the  invention  of  the  steam  snag-boat. 

Approved,  January  13,  1881. 


CHAP.  25.~-An  act  to  regulate  the  award  of  and  compensation  for  public  advertising     fan  91  1  ami 

in  the  District  of  Columbia.  tJan.^i,n<ML_ 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United    p  ...       , 
States  of  America  in  Congress  asstmbled.  That  all  advertising  required  by  tising  in  District 
hiOBUiig  laws  to  be  done  in  the  District  of  Columbia  by  any  of  the  de-  of  Columbia— 
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Award  and  com-  partments  of  the  government  ehall  be  given  to  one  daily  and  one  weekly 
p^uation   regu-  newspaper  of  each  of  the  two  principal  {tolitical  parties,  and  to  one 
B.  S.  3828.        daily  and  weekly  neutral  newspaper :  Providedy  That  the  rates  of  com- 
Proviso.  '        ]>ensation  for  such  service  shall  in  no  case  exceed  the  regular  commer- 
cial rate  of  the  newspapers  selected ;  nor  shall  any  advertisement  be 
paid  for  unless  publisned  in  accordance  with  section  thirty-eight  hun- 
dred and  twenty-eight  of  the  Revised  Statutes. 

Sbc.  2.  All  laws  or  parte  of  laws  inconsistent  herewith  are  hereby  re- 
pealed. 
Approved,  January  21, 1881. 

Jau.  15.  1881.     CHAP.  32. — An  act  aathorlzing  the  peraons  therein  named  to  accept  of  certain  dec- 
—       — ^ —   —     orations  and  present*  therein  named,  from  foreign  governments,  and  for  other  par- 
poses. 

Be  it  enacted  by  the  SenaU  and  House  of  Bepresentatives  of  the  United 

States  of  America  in  Congren  assembled: 

•  '»  •  •  *  #'• 

Lieut'nt  Fran-  That  Lieutenant  Francis  V.  Greene,  of  the  United  States  Army,  be,  and 
cis  V.  Greene,  jj©  is  hereby,  authorized  to  accept  from  the  Emperor  of  Russia  a  decora- 
tion of  the  third  class  of  the  order  of  Saint  Anne  for  bravery  under  fire  at 
the  battle  of  Shipka  Pass  August  twenty-third  and  twenty-fourth,  eight- 
een hundred  and  seventy-seven,  and  at  the  assault  of  Plevna  September 
eleventh,  eighteen  hundred  and  sevenl^-seven :  also,  a  decoration  of  the 
fourth  class  of  the  order  of  Saint  Vladimir  for  oraveiy  under  fire  during 
the  passage  of  the  Balkans  December  twenty-fifth  to  thirty-first,  eight- 
een hundred  and  seventy-seven,  and  at  the  battle  of  Philippopolis  Jan- 
uary fift4ien  to  seventeenth,  eighteen  hundred  and  seven ty -eight ;  also, 

the  campaign  meda>  conferred  upon  all  persons  present  in  the  campaign ; 

•  »  «  •  •  *  • 

Conditions  of     Sec.  2.  That  no  decoration,  or  other  thing,  the  acceptance  of  which 
acceptance.  is  authorized  by  this  act,  and  no  decoration  heretofore  accepted,  or 

which  may  hereafter  be  accepted,  by  consent  of  Congress,  by  any 
officer  of  the  United  States,  from  any  foreign  government,  shall  be 
publicly  shown  or  exposed  upon,  the  person  of  the  officer  so  receiving 
the  same. 
Presents,  here-     Skc.  3.  That  hereafter  any  present,  decoration,  or  other  thing,  which 
after  made,-  ten-  shall  be  conferred  or  presented  by  any  foreign  government  to  any  officer 
dered  j^^^^^^^j^K^^of  the  United  States,  civil,  naval,  or  military,  shall  be  tendered  through 
Stato^d'permis-  *^®  Department  of  State,  and  not  to  the  individual  in  person,  but  such 
sion  for  accept-  present,  decoration,  or  other  thin^  shall  not  be  delivered  by  the  De- 
ance and  delivery  partment  of  State  unless  so  authorized  by  act  of  Congress. 
Coi^  Approved,  January  31,  1881. 


Feb.  23,  1881.     CHAP.  69. — An  act  to  authorize  the  construction  of  a  bridge  across  the  Potomac 
River  at  or  near  Georgetown  in  the  District  of  Colombia,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Secretary  of  War  be, 
ac^SVotomac*^*^  ^®  ^®  hereby,  authorized  and  directed  to  cause  to  he  constructed 
Biver.  across  the  Potomac  River  at  or  near  Qeorgetown  in  the  District  of 

A  {  ti      Columbia^  at  such  point  as  he  may  select,  a  substantial  i  ron  and  masonry 

-A^ppropr     on.  ^jji^gg^  with  approaches ;  and  the  sum  of  one  hundred  and  forty  thou- 
sand dollars  be,  and  the  same  is  hereby^  appropriated,  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  for  the  construeton  of  said 
bridge  and  approaches,  the  same  to  be  maintained  as  a  free  bridge  for 
Proviso  travel :  Provided,  That  the  said  Secretary  of  War  shal  1  oonstmot  a  bridge 

upon  such  plan  as  shall  cost  no  more  than  the  amount  herein  appro- 
priated, and  which  cost  shall  include  the  construction  of  a  substantial 
bridge  over  the  canal,  and  any  and  all  approaches  to  the  said  iron  bridge ; 
and  no  part  of  this  appropriation  shall  be  paid  out  of  the  Treasury  until 
Contracts.  contracts  shall  have  been  entered  into  with  responsible  parties,  and  with 
good  and  sufficient  sureties  to  be  approved  by  the  Secretary  of  War, 
for  the  construction  and  completion  of  said  bridge,  including  the 
Cost.  masonry,  iron- work,  and  approaches,  at  a  cost  not  to  exceed  one  hundred 

Ftovito,  and  forty  thousand  dollars :  And  provided  also.  That  a  draw  of  sufficient 

Draw.  '  vridth  to  permit  the  free  passage  of  vessels  navigating  that  part  of  the 

Potomac  River  shall  be  constructed  in  said  bridge,  unless  said  bridge 
shall  be  cimstmcted  upon  or  by  the  side  of,  or  up  the  river  fi^m,  the 
present  aqueduct  and  at  the  same  or  greater  elevation  above  the  water : 
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1878,  oh.  180, 
Stat.,  20, 102. 


Provito. 
I/>c»tioii,  etc 


And  Pt9i9id§d  ahOy  That  the  sftm  which  may  be  expended  nnder  this  act  ProvUo, 
shall  be  treated  Mid  regarded  as  a  part  of  the  general  expenses  of  the 
District  of  Colnmbia,  and  the  United  States  shall  be  credited  with  the 
amount  which  it  may  pay  under  this  act  for  the  erection  of  said  bridge 
upon  its  fifty  per  centum  of  the  expenses  of  the  District  of  Columbia,  as 
provided  in  the  act  of  June  eleventh,  eighteen  hundred  and  seventy- 
eight,  entitled  "An  act  providing  a  permanent  form  of  government  for 
the  District  of  Columbia" :  Provided  further.  That  the  Secretary  of  War 
shall,  as  soon  as  may  be,  fix  and  determine  the  location  of  said  bridge, 
and  cause  a  survey  of  the  river  to  be  made  at  such  place  of  location, 
determine  the  length,  width,  and  height  of  said  bridge,  and  the  len^h 
of  draw,  if  one  is  required,  and  thereupon  advertise  for  plans  and  pnce  AdvertiBement. 
for  the  construction  of  such  bridge ;  such  advertisement  to  be  inserted 
in  one  or  more  daily  newspapers  published  in  Washington,  District  of 
Columbia,  New  TorK,  Cleveland,  Ohio,  Detroit,  Michigan,  Philadelphia, 
Pennsylvania,  and  Chicago,  Illinois,  for  the  space  of  one  week. 

Sec.  2.  That  for  the  purpose  of  establishing  a  free  bridge,  and*in  lieu    Purchaseof 
of  erecting  the  bridge  provided  for  in  the  preceding  section,  the  Secre-  »q'»«duct  brid^. 
tary  of  War  may,  in  his  discretion,  purchase  the  aqueduct  bridge  now 
Grossing  the  Potomac  River  at  Georgetown :  Provided,  said  bridge  with    Proviso. 
all  the  appurtenances,  rights  and  franchises  connected  therewith  includ- 
ing piers  and  real  estate  for  abutments  and  approaches  can  be  purchased 
for  a  sum  not  exceeding  eighty-five  thousand  dollars;  which  sum  or  so 
much  thereof  as  may  be  necessary  may  bepaid  out  of  the  money  appro- 
propriated  by  this  act :  Provided  further y  That  a  good  and  sufficient  title    Proviso. 
thereto  can  be  secured  to  the  United  States,  to  be  approved  by  the 
Attorney-General  of  the  United  States.    It  i»  further  provided  That  the 

Alexandria  Canal  Company  or  its  present  lessees  shall  have  the  right  to    

maintain  at  their  own  cost  and  expense,  a  canal  aqueduct  of  the  same  nal  Compftuy 
width  and  depth  as  the  one  now  in  use,  and  to  attach  it  to  or  suspend  it  rights  ot 
from  said  bridge ;  and  whenever  a  permanent  bridge  shall  be  erected 
npon  said  site,  the  same  shall  be  ot  sufficient  strength  to  sustain  the 
weight  of  such  canal  aqueduct;  but  the  construction  attachment  and 
maintenance  of  such  aqueduct  shall  be  such  as  the  Secretary  of  War 
may  determine  and  shall  be  without  cost  or  liability  to  the  United  States 
or  the  Dist  riot  of  Columbia.  A  nd  it  is  farther  provided.  That  if  upon  the  Proviso. 
erection  of  such  permanent  bridge  the  said  canal  company  or  their  pres- 
ent lessees  shall  neglect  or  refuse  to  reconstruct  secure  and  attach  the  said 
aqueduct  at  their  own  expense,  or  if  at  any  time  for  the  space  of  six 
months,  they  shall  fail  to  use  such  aqueduct  for  the  purposes  of  a  canal, 
or  fail  to  keep  the  same  in  good  condition  and  repair,  or  if  at  any  time, 
they  shall  use  the  same  for  other  than  canal  purposes,  then  all  rights  of 
said  canal  company,  its  lessees  or  assigns  in  said  bridge  and  property, 
shall  cease  and  determine,  and  the  said  aqueduct  shall  be  detached  and 
removed  by  the  Secretary  of  War. 

Sec.  3.  And  the  Secretary  of  War  is  further  authorized,  in  his  die-    Bepairs. 
cretion,  in  the  event  of  said  purchase,  to  repair  the  wooden  bridge  now 
on  said  piers,  and  for  that  purpose  is  authorized  to  expend,  of  the  mon- 
eys hereinbefore  appropriated,  a  sum  not  exceeding  ten  thousand  dol- 
lars. 

Approved,  February  23,  1881. 


Title. 
Proviso. 
AlexAndri*  Ca- 


CHAP.  79. —An  act  makinff  approprlatioiis  for  the  support  of  the  Army  for  the  fiscal 
year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty-two,  uid  ibr  other  pur-  - 


reb.24,18»l. 


Be  it  enacted  hy  the  Senate  and  Bouse  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled,  That  the  following  sums  be,  and  Appropriations. 
the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 
not  otherwise  appropriated,  for  the  support  of  the  Army  for  the  year    Support  of  the 
endisg  June  thiitietn,  eighteen-  hundred  and  eighty-two,  as  follows:     Army. 

Engikiskr  Depaktment.— For  engineer  depot  at  Willets  Point,  New   Engfaieerdepot, 
York,  namely :  For  purchase  of  engineering  materials  to  continue  the  '^ill«*«  Point, 
present  course  of  instruction  of  the  Engineer  Battalion  in  field  engi- 
neering, one  thousand  dollars. 

For  incidental  expenses  of  the  depot,  remodeling  ponton-trains,  re- 
pairing instruments,  purchasing  fuel,  forage,  stationery,  chemicals, 
«xtra-dnty  pay  to  soldiers  engi^^  in  special  skilled  laW,  such  as 
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wheelwright  work,  prluting,  photo^apking  and  lithographing  en- 
gineer docnmentSy  and  ordinary  repairs,  four  thousand  dollars. 

•  «••»#* 

Disbnnement  Sec.  2.  All  officers,  agents,  or  other  persons  receiving  public  moneys 
of approOTiationB  i^ppi^pyjj^^g^  by  this  act  shall  account  for  the  disbursement  thereof 
U^^  as  ex.  according  to  the  several  and  distinct  items  of  appropriation  herein  ex- 
pressed, pressed. 

Approved,  February  24,  1881. 


March  2, 1881.    CHAP.  109. — An  act  to  provide  for  the  sale  of  certain  property  owned  by  the  United 
Stat€B  in  the  District  of  CdlumbU. 


Be  it  enacted  hy  the  Senate  and  House  of  Bepresentativee  of  the  United 
Land  of  United  ^*^^  o/  Amtrioa  in  Congress  assemhled.  That  the  Chief  of  Engineers^ 
States  in  i)istrict  United  States  Army,  in  charge  of  public  buildings  and  grounds  in  the 
of  Columbia  au-  District  of  Columbia,  be,  and  is  hereby,  authorized  to  sell  and  convey, 
thwlzed  to  he  ^,y  gooiTand  sufficient  deed,  to  each  of  the  owners  of  lot  one,  square  one 
^   '  hundred  and  eighty-four;  lot  five,  square  one  hundred  and  eighty-five ; 

lots  five,  six,  and  seven,  square  one  hundred  and  ninety-ei^ht ;  lot  t  w'elve, 
square  one  hundred  and  ninety-nine,  in  the  city  of  Washington,  District 
of  Columbia,  such  portion  of  the  ground  immediately  adjoining  the  front 
of  said  lots,  or  either  of  them,  as  will  make  the  angles  at  the  four  comers 
Terms  of  sale.  ®^  Sixteenth  and  K  streets,  northwest,  right  angles,  upon  payment  into 
the  Treasury  of  the  United  States  by  said  owners,  or  each  of  them,  of  an 
amount  for  the  number  of  feet  in  each  lot  so  to  be  conveved  at  the  rat© 
the  same  may  be  appraised  by  three  disinterested  freeholders  resident  of 
the  city  of  Washington,  to  be  selected  and  sworn  to  said  Chief  of  En- 
gineers impartially  to  appraise  said  real  estate  at  the  true  value  thereof 
m  money ;  and  upon  said  sale  the  owners  of  said  lots  respectively  shall 
pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  school- 
buildings  in  the  city  of  Washington,  one-third  of  said  purchase-money, 
and  the  remainder  thereof,  with  interest,  in  one  year  from  the  date  of 
sale.  No  conveyance  shall  be  made  until  all  the  purchase-money  is 
Ptoviso  l^skid :  Provided^  That  said  Chief  of  Engineers  shall  not  sell  or  convey 

one  portion  or  any  part  of  said  real  estate  unless  all  the  same  is  sold 
and  conveyed. 
Approved,  March  2, 1881. 


March  3, 1881.    CHAP.  130. — An  act  making  appropriations  for  the  legislative,  execatire,  and  judi- 

. ! clal  expenses  of  the  government  for  the  fiscal  year  ending  Jnno  thirtieth,  eighteen 

hundred  and  eighty-two,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  Untied 

Appropria-  States  of  America  in  Congress  assembledy  That  the  following  sums  be,  and 

tions.  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury 

I^slative,  ex-  jj^^  otherwise  appropriated,  in  full  compensation  for  the  service  of  the 

eoutive,  an  jn    -  gg^^j  y^j^j.  ending  June  thirtieth,  eighteen  hundred  and  eighty-two,  for 

the  objects  hereinafter  expressed,  namely: 

War  Depart-  WAR  DEPARTMENT, 

ment.  »•<»##•« 

Office  Public  PUBLIC  BUILDINGS  AND  GROUNDS. 

Buildings  and 
Giounds. 

Clerk  and  mes-  For  clerk  in  the  Office  of  Public  Buildings  and  Grounds,  one  thousand 
senger.  f^^^^  hundred  dollars;  and  for  messenger  in  the  same  office,  eight  hun- 

dred and  forty  dollars. 

Public  garden-     p^j.  ^^^  public  gardener,  one  thousand  six  hundred  dollars. 

Fororoan  and  Pora  foreman  and  laborers  employed  in  the  public  grounds,  twenty- 
labon^rs.  ^,^^  thoiiHand  dollars. 

Navy-yard  and  p^r  ^^^  draw-keepers  for  Navy- Yard  and  Upper  Bridges,  one  thou- 
?»w-kee5^f^'  «a^d  ^^"^  hundred  and  forty  dollars. 

Franklin     For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 
Squaie,  watoh- 

"iTa  f  a  y  e  1 1  e     For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 
SquLre,  watcli- 
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For  two  day-watchineu  in  SmithsoDian  Groouds,  at  six  hundred  and  Smithsonian 
sixty  dollars  each,  one  thousand  three  hnndred  and  twenty  dollars.        S'n^      w»tch- 

For  two  night-watchmen  in  Smithsonian  Grounds,  at  seven  hnndred    ^ 
and  twenty  dollars  each,  one  thousand  four  hundred  and  forty  dollars. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  Judiciary  and 
and  adjacent  reservations,  at  six  hnndred  and  sixty  dollars  each,  one  i?}!^^^  ^'"■*'®*» 
thousand  three  hnndred  and  twenty  dollars.  ®°* 

For  one  watchman  for  Iowa  Circle^  one  watchman  for  Fourteenth- ^owa  Circle, 
street  Circle  and  neighboring  reservations,  one  for  Rawlins  Square  and  BtraetCirde^etc. 
Washington  Circle,  one  watchman  for  McPherson  and  Farragut  Squares,  watchmen.  ' 
and  one  for  Stanton  Place  and  neighboring  reservations,  hve  in  all,  at 
six  hundred  and  sixty  dollars  each,  three  thousand  three  hnndred  dol- 
lars: Protidedf  That  each  of  the  watchmen  herein  provided  for  shall    Proviso. 
have  the  same  duties  and  powers  of  the  Metropolitan  police.  -n  ^     t 

For  one  bridge-keeper  at  Chain  Bridge,  six  hundred  and  sixty  dol-  -♦  Chafn^Bri^e.'^ 

For  contingent  and  incidental  expenses,  five  hundred  dollars.  pen^  ****  *^ 

Approved,  March  ^,  1881. 


CHAP.  133. — An  act  making  appropriations  for  «andry  civil  expenses  of  the  govern*     March  8, 1881. 

ment  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hnndred  and  eighty-two,   

Mid  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  the  United 
States  of  America  in  Congress  assemhledf  That  the  following  sums  be,  and 
the  same  are  hereby,  appropriated  for  the  objects  hereinafter  expressed,  tion^  ^'^**^' 
ipr  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-    Snndry  civil 
two,  namely:  expenses. 

UNDER  THE  WAR  DEPARTMENT. 


BUILDINGS    AND    GROUNDS    IN    AND    AROUND    WASHINGTON    AND    THE 
EXECUTIVE  MANSION. 

Improvement  and  care  of  public  grounds:  For  filling  in  and  improv-    Improvement 
ing  grounds  south  of  Executive  Mansion,  ten  thousand  dollars.  J^^  care  of  puh- 

For  ordinary  care  of  greenhouses  and  the  nursery,  one  thousand  five   ^  8^^°°  *• 
hundred  dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand  dollars. 

For  care  and  improvement  of  reservation  number  three  (Monument 
Grounds),  one  thousand  dollars. 

For  construction  and  repair  of  iron  fences,  five  hundred  dollars. 

For  manure,  and  hauling  the  same,  four  tnousand  dollars. 

For  painting  iron  fences,  vases,  lamps,  and  lamp-posts,  one  thousand 
five  hundred  dollars. 

For  purchase  and  repair  of  seats,  five  hnndred  dollars. 

For  purchase  and  repair  of  tools,  five  hundred  dollars. 

For  trees,  tree-stakes,  lime,  whitewashing,  and  stock  for  nursery,  three 
thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  dollars. 

For  flower- pots,  twine,  baskets,  and  lycopodium,  one  thousand  dol- 
lars. 

For  care  and  construction  and  repair  of  fountains  in  the  public 
ipronnds,  one  thousand  five  hundred  dollars. 

For  abatinf^  nuisances,  five  hundred  dollars. 

For  improving  various  reservations,  twelve  thousand  dollars. 

For  ordinary  care  of  Smithsonian  Grounds,  two  thousand  dollars. 

For  asphaltum  foot-walks  through  Smithsonian  Grounds  from  Sev- 
enth to  Twelfth  streets,  one  thousand  five  hundred  dollars. 

Executive  Mansion:  For  care  of  and  repairs  to  the  Executive  Man-  Executive 
aion,  and  for  furniture,  thirty  thousand  dollars;  for  constructing  eleva-  Mansion, 
tor  in  the  Executive  Mansion,  two  thousand  dollars,  to  be  available 
immediately;  fuel  for  the  Executive  Mansion  and  the  greenhouses, 
two  thousand  dollars;  care  and  necessary  repairs  of  the  greenhouses, 
five  thousand  five  hnndred  dollars;  in  all,  thirty-nine  thousand  five 
hundred  dollars. 

Lighting  the  Executive  Mansion  and  public  grounds:  For  gas,  pay  of    Lights,  etc 
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liunp-lighten,  gas-fitters,  plmnben,  plnoibiu^,  lamp-posts,  matcheF, 
and  repairs  ofall  kinisj  Aiel  for  office,  for  the  watchmen's  lodges, 
and  for  the  green-houses  m  the  nursery,  fifteen  thousand  dollars:  Pro- 
FrovtMo.  videdf  That  for  each  burner  not  connected  with  a  meter  in  the  lamps  on 

the  public  grounds  no  more  than  twenty-five  dollars  shall  be  paid  per 
lamp  for  gas,  including  lighting,  cleaning,  and  keeping  in  repair  the 
lamps,  under  any  expenditure  provided  for  iji  this  act:  and  in  case  a 
contract  cannot  be  made  at  that  rate  the  engineer  in  charge  is  hereby 
authorized  to  substitute  other  illuminating  material  in  the  lamps  t>u 
the  public  grounds,  and  to  use  so  much  of  the  sum  hereby  appropriated 
as  may  be  necessary  for  that  purpose. 
Water-pipes,  Repair  of  water-pipes  and  fire-plugs:  For  repairing  and  extending 
etc  water-pipes,  purchase  of  apparatus  to  clean  them,  and  for  cleaning  the 

springs  and  repairing  and  renewing  the  pipes  of  the  same  that  supply 
the  Capitol,  the  Executive  Mausion,  and  the  building  for  the  8tate, 
War,  and  Navy  De])artments,  two  thousand  five  hundred  dollars. 
Telegraph.  Telegraph  to  connect  the  Capitol  with  the  departments  and  the  (Gov- 

ernment Printing  Office :  For  repair  and  care  of  the  same,  one  thousand 
dollars. 
Building  for     Building  fur  State,  War,  and  Navy  Departments:  For  continuing  the 
State,  War,  and  construction  of  the  building;  to  cover  inside  iron-work;  plumbing  and 
^*^^®P*^'' gas-fitting;  granite  stairs;  heating  apparatus;  plastering  and  stucco- 
^^^  work;  materials  for  approaches;  lumuer  for  doors,  sash,  and  flooring; 

labor  and  contingencies,  four  hundred  and  fifty  thoosand  dollars. 
Washington     Continuation  of  the  Washington  Monument:  Earth  embankments. 
Monument  marble,  granite,  iron  frame-work,  machinery',  tools,  labor,  and  office 

expenses,  one  hundred  and  fifty  thousand  dollars. 

MISCELLANEOUS  OBJECTS  UNDER  THE  WAR  DEPARTMENT. 

Survey  of  north-  Survey  of  northern  and  northwestern  lakes:  For  water-level  obser- 
ern  and  north-  yations  and  reductions,  comparisons  of  standards  of  base  apparatus  and 
western  iakei».  reductions,  printing  and  issuing  charts  for  use  of  navigators, tiompletion 
of  publication  of  final  report,  office-rent,  clerk-hire,  ^el,  and  miscella- 
neous, eighteen  thousand  dollars;  and  the  unexpended  balance,  not 
exceeding  eight  thousand  dollars,  of  the  appropriation  for  survey  of 
northern  and  northwestern  lakes  for  the  fiscal  year  eighteen  hundred 
and  eightrf-one  is  hereby  reappropriated  and  made  available  lor  the 
same  purpose. 

Miasiasippi     Mississippi  River  Commission:  For  salaries  and  traveling  expenses 

Biver    Commia-  ^f  Commission,  office  expenses,  and  reduction  of  work ;  for  continuation 

•^'^'  of  surveys  and  gaugings  of  Mississippi  River  and  its  tributaries;  for 

permanent  gauge-stations  and  borings;  for  publication  of  maps  and 

results,  one  nondred  and  fifty  thousand  dollars. 

•  ••»«»« 

Surveys  of  For  the  expenses  of  the  surveys  to  be  made  across  the  peninsula  of 
Maryland  and  Maryland  and  Delaware  to  connect  by  canal  the  w/tters  of  the  Delaware 
Delaware  penin-  ^j^  Chesapeake  Bays,  under  the  directiojU  of  the  Secretary  of  War,  ten 
*"  *'  thousand  dollars. 

Approved  March  3,  1881. 


CHAP.  134.— An  act  makinf?  appropriations  to  provide  for  the  expenses  of  the  gov- 
March  8  1881.       emment  of  the  District  of  Colambia  for  the  fiscal  year  cudinj;  June  thirti<^tb,  eight- 
2 '-      een  hundred  and  eighty-two,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Hauae  of  Sepreseniatives  of  the  United 

p    States  of  America  in  Omgress  assembled,  That  the  half  of  the  following 

lumbia?  ^'"''^  named,  respectively,  is  hereby  appropriated,  out  of  any  money  in 

Appropriations,  the  Treasury  not  otherwise  appropriated,  and  the  other  half  out  of  the 

revenues  of  the  District  of  Columbia,  for  the  purposes  following,  Iming 

the  estimated  expenses  of  the  government  of  the  District  of  Columbia 

for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty - 

two,  namely : 

'#•  •  •  #  •  » 

Benning'sn^a-  ^^^  ordinary  care  of  Benning's,  Anacostia,  and  Chain  Bridges,  two 
ooetia,  and  Chain  thousand  dollars;  for  maintenance  and  repair  of  other  bridges,  five 
Bridges.  hundred  dollars. 
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WASHINGTON  AQUEDUCT. 

For  engineering,  maintenance,  and  general  repairs,  twenty  thousand     Washington 
dollars.  Aqueduct. 

«  «  •  «  •  •  « 

FOR  SALARIES  AND  CONTINGENT  EXPENSES. 

And  hereafter  the  Engineer  Commissioner  shall  he  entitled  to  receive  of  EnSneSrcSn^ 
such  compensation,  in  addition  to  his  Army  pay  and  allowances,  as  will  miaai^r. 
make  his  compensation  equal  to  five  thousand  dollars  per  annum,  aud 
a  sum  sufficient  to  pay  said  additional  compensation  is  hereby  appro- 
priated. 

INTEREST  AND  SINKING-FUND. 


,     ,  feighty-    __,  _^ 

five,  square  one  hundred  aud  eighty-five ;  lots  five,  six,  and  seven,  square  v  Ji§« 
one  hundred  and  ninety -eight;  lot  twelve,  square  one  hundred  and  ^^' 

ninety-nine,  in  the  city  of  Washington,  District  of  Columbia,  such  por- 
tion of  the  ground  immediately  adjoining  the  front  of  said  lots,  or  either 
of  them,  as  will  make  the  angles  at  the  four  corners  of  Sixteenth  and 
ii  streets,  northwest,  rig^ht  angles,  upon  payment  into  the  Treasury  of 
the  United  States  by  said  own^«,  or  each  of  them,  of  an  amount  for 
the  number  of  feet  in  each  lot  so  to  be  conveyed  at  the  rate  the  same 
may  be  appraised  by  three  disinterested  freeholders  resident  of  the  city 
of  Washington,  to  be  selected  and  sworn  by  said  Chief  of  Engineers 
impartially  to  appraise  said  real  estate  at  the  true  value  thereof  in 
money ;  and  upon  said  sale,  the  owners  of  said  lots  respectively  shall 
pay  into  the  Treasury  of  the  United  States,  for  the  erection  of  a  high- 
school  building  in  the  city  of  Washington,  one-third  of  said  purchase  * 
money,  and  the  remainder  thereof,  witn  interest,  in  one  year  fix>m  the 
date  or  sale.  No  conveyance  shall  be  made  until  all  the  purchase-money 
is  paid:  Provided^  That  said  Chief  of  Engineers  shall  not  sell  or  cSonvey  ^^^^^^^*^' 
one  portion  or  any  part  of  said  real  estate  unless  all  the  same  is  sold 
and  conveyed. 

Approved,  March  3,  1881. 


CHAP.  135.— An  act  making;  approprlatione  for  fortifications  and  other  works  of  de-  ^March  3. 1881. 

frnse.  and  for  the  armament  thereof^  for  the  fiscal  year  onding  June  thirtieth,  eight- 

een  hundred  and  eighty^two,  and  for  other  purposes. 

Be  it  enticted  ky  the  Senate  and  House  of  Representatives  of  the  United  Ajppropriations. 
States  of  America  in  Congress  assemhtedy  That  the  sum  of  one  hundred -*^"^^®*"*^^**"^* 
and  seventy-five  thousand  dollars  be,  aud  the  same  is  hereby,  appro-   ^  ^^' 
priated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
for  the  protection,  preservation,  and  repair  of  fortifications  and  other 
works  of  defense,  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  eighty  two,  the  same  to  be  expended  under  the  direction 
of  the  Secretary  of  War;  and  the  Secretary  of  War  is  directed  to  make    Secretary     of 
report  of  the  condition  of  the  fortifications,  and  what  number  of  them,  ^*^  *^  make  re- 
if  any,  can  be  dispensed  w^th,  also,  the  following  for  the  armament  of  ^'^ 
fortifications,  namely : 

For  the  armament  of  sea-coast  fortifications,  includine;  heavy  guns  Armament,  etc. 
and  howitzers  for  flank  defense,  carriages,  projectiles.  Fuses,  powder, 
and  implements,  their  trial  and  proof,  and  all  necessary  expenses  inci- 
dent thereto,  and  for  machine  guns,  including  the  conversion  of  smooth- 
bore cannon  into  rifies,  three  hundred  and  twenty-five  thousand  dollars. 
And  the  President  is  authorized  to  select  a  board,  to  consist  of  one  en-    f^^^^^     % 

fineer  ofllcer,  two  ordnance  olficers,  and  two  officers  of  artillery,  whose  ^J^*  ^^Is  to 
nty  it  shall  be  to  make  examinations  of  all  inventions  of  heavy  ord-  examine  ord- 
nance and  improvements  of  heavy  ordnance  and  projectiles  that  may  nance,  etc.,  and 
be  presented  to  them,  including  guns  now  being  constructed  or  con- report,  with  rec- 
verted  under  direction  of  the  Ordnance  Bureau;  and  said  board  shall  ®°^®"*^*^^'"* 
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make  detailed  report  to  the  Secretary  of  War,  for  traDsmiBsion  to  Con- 
gress, ot  such  examination,  with  recommendation  as  to  what  inventions 
are  worthy  of  actual  test,  and  the  estimated  cost  of  such  test ;  and  the 
sum  of  tweuty-tive  thousand  dollars,  or  so  much  thereof  as  may  be  nec- 
essary, is  hereby  appropriated  for^nch  purpose. 

Torpedoes.  For  torpedoes  for  harbor  defenses,  and  the  preservation  of  the  same, 

and  for  torpetlo  experiments  in  their  application  to  harbor  and  land  de- 
fense, and  lor  instruction  of  engineer  battalion  in  their  preparation  and 

Proviso,  application,  fifty  thousand  dollars:  Provided^  That  the  money  herein 

appropriated  for  torpedoes  shall  only  be  used  in  the  establishment  and 
maintenance  of  torpedoes  to  be  operated  from  shore  stations  for  the 
destruction  of  an  enemy's  vessel  approaching  the  shore  or  entering  the 
channels  and  fairways  of  harbors. 

Exchange     or     And  the  Secretary  of  War  is  hereby  authorized,  in  his  discretion,  to 

saleofimaervice.  exchange  the  unserviceable  und  unsuitable  powder  and  shot  on  hand 

shot.^^  ^^^  °®^  powder  and  projectiles,  or  to  sell  the  same  and  purchase  similar 

articles  with  the  proceeds  of  the  sales;  and  he  shall  make  statement  of 

his  action  under  this  provision  in  his  next  annual  report. 

Approved,  March  3,  1881. 


March  3, 1881.  CHAP.  130. — An  act  inalcins  appropriations  for  the  constmction,  completion,  repair, 
and  preservation  of  certain  wurka  on  rivers  and  harbors,  and  for  other  purposes. 

Annronrlati  ns      ^^  *'  etKicted  by  the  Senate  and  House  of  Bepreeentativee  of  the  United 

&veiS  andhar'  States  of  America  in  Congrees  assembled,  That  the  following  sums  of  money 
bors:  be,  and  are  hereby,  appropriated,  to  be  paid  out  of  any  money  in  the 

Treasury  not  otherwise  appropriat-ed,  and  to  be  expended  under  the 
direction  of  the  Secretary  of  War,  for  the  construction,  completion,  re- 
pair, and  preserv^ation  ot  the  public  works  hereinafter  named  ^ 

Richmond  Inl-  Improving  •Richmond  Island  Harbor,  Maine :  Completing  iniprove- 
and  Harbor.         ment,  three  thonsand  dollars. 

Portsmfiuth  Improving  harbor  at  Portsmouth,  New  Hampshire,  twenty  thousand 
Harbor.  dollars. 

Bnrlington     Improving  harbor  at  Burlington,  Vermont,  ten  thonsand  dollars. 
.Harbor  * 

Rwanton  Har-  Improving  harbor  at  Swanton,  Vermont,  two  thousand  five  hundred 
bor.  dollars. 

Hyannis  Har-  Improving  harbor  at  Hyannis,  Massachusetts:  Completing  improve- 
bor.*       •  ment,  five  thousand  dollars. 

Newburyport  Improving  harbor  at  Newburyport,  Massachusetts,  forty  thousand 
Harbor.  dollars. 

Nantucket  Improving  harbor  at  Nantucket,  Massachusetts,  twenty-five  thousand 
Harbor.  dollars. 

Plymonth  Har-     Improving  harbor  at  Plymouth,  Massachusetts,  ten  thousand  dollars. 

Provincetown  Improving  harbor  at  Provincet6wn,  Massachusetts,  five  thousand 
Harbor.  dollars. 

Little  Narra-  I^'proving  Little  Narragansett  Bay,  Rhode  Island,  five  thousand 
gansett  Bay.         dollars. 

Bridgeport     I*uproving  harbor  at  Bridgeport,  Connecticut,  ten  thonsand  dollars. 

^NeS^*  Haven     Iw^proving  harbor  at  New  Haven,  Connecticut,  fifteen  thousand  dol- 
Harbor.  1*™- 

New  Haven     Breakwater  at  New  Haven,  Connecticut, sixty  thousand  dollars. 

^ N^n^i^Hmr-     Improving  harbor  at  Norwalk,  Connecticut,  five  thonsand  dollars. 

Southport  Har-  Improving  harbor  at  Southport,  Connecticut,  two  thonsand  five  hun- 
bor.  dred  dollars. 

Boatan Harbor  Improving  harbor  at  Boston,  Massachusetta,  one  hundred  thousand 
etc.  dollars ;  of  which  sum  forty  thousand  dollars  shall  be  expended  in  said 

harbor,  thirty-five  thousand  dollars  at  the  mouth  of  Charles  River  in 
said  harbor  and  up  to  Watertown,  twenty  thousand  dollars  in  said  har- 
bor at  mouth  of  Mystic  River,  and  five  thousand  dollars  from  said  harbor 
to  Nantasket  Beach. 
Oakland  H«r-  Improving  Oakland  Harbor,  California,  sixty  thonsand  dollars ;  and 
^^^-  the  sums  of  money  heretofore  appropriated  for  this  improvement  and 

unexpended  are  hereby  reappropriated ;  but  the  sums  so  appropriated 
and  reappropriated  shall  not  be  available  until  the  right  of  the  United 
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States  to  the'  bed  of  the  estaary  and  training  walls  of  this  work  is 
aecnred,  firee  of  expense  to  the  government,  in  a  manner  satisfactory  to 
the  Secretary  of  War, 

lm|>roying  Raritan  River,  New  Jersey,  twenty-five  thousand  dollars ;    u^ritiu,  River. 
of  which  snm  twenty  thousand  dollars  shall  be  expended  on  rocks  at  | 

Whitehead  Sand  Dock,  and  five  thousand  dollars  at  South  Channel, 
between  Crab  Island  and  South  Amboy. 

Improving  harbor  at  Stonington,  Connecticut,  thirty  thousand  dollars.     Stoniogton 

Improving  harbor  at  Buffalo,  New  York,  ninety  thousand  dollars.         Buffalo  Harbor. 

Improving  harbor  at  Charlotte,  New  York :  Repair  of  piers,  two  thou-    charlotte  Har- 
sand  five  hundred  dollars.  bor. 

Improving  Echo  Harbor,  New  Rochelle,  New  York,  three  thousand    Echo  Harbor, 
dollars. 

Improving  Flushing  Bay,  New  York,  ten  thousand  dollars.  Flashing  Bay. 

Improving  harbor  at  Great  Sodus  Bay,  New  York,  five  thousand  dol-    Great  Sodw a 
lars.  .  Bay  Harbor. 

Improving  harbor  at  Little  Sodus  Bay,  New  York,  twenty  thousand    Little  Sodas 
dollars.  ,  Bay  Harbor. 

Improving  harbor  at  Olcott,  New  York,  three  thousand  dollars.  Oloott  Harbor. 

Deepening  and  widening  the  channel  in  Gowanus  Bay  and  the  Harbor    Chann  el  Go- 
of New  York,  forty  thousand  dollars.  S*"^»  ^y  •"^ 
'  New  York  Har- 

bor. 

Improving  harbor  at  Port  Jefferson,  Long  Island  Sound,  New  York,  —^^^  Jefferson 
four  thousand  dollars.  Harbor. 

Improving  harbor  of  New  Rochelle,  New  York,  twenty  thousand  dol-  _New  Kochelle 
lars.  Harbor. 

Improving  harbor  at  Pultneyville,  New  York,  two  thousand  dollars.     Harbor  at  Pult- 

Improving  harbor  at  Wilson,  New  York,  ten  thousand  dollars.  Wilson  Harbor. 

Improving  harbor  at  Waddington,  New  York,  two  thousand  five  hun-    Waddington 
dred  dollare.  harbor. 

Improving  Ticooderoga  River,  New  York,  five  thousand  dollars.  Ticonderoga 

Improving  harbor  at  Erie,  Pennsylvania,  twenty  thousand  dollars.        Erie  Harbor. 
Ice-harbor  at  Marcus  Hook,  Pennsylvania,  thirty  thousand  dollars,     i^^^^^u^.  ^^^ 


Pier  in  Delaware  Bay,  near  Lewes,  Delaware,  ten  thousand  dollars.    ^■^^®^'  l^elaware 

Bay. 

Piers  of  ice-harbor  at  Now  Castle,  Delaware :  Completing  improve-  ,  ^®'!?»   ife-hor- 
-  ,,,,  '  fof  bor,  >iew  Castle. 


ment,  twenty  thousand  dollars. 
Improving  harbor  at  Annapolis,  Maryland,  five  thousand  dollars.  Annapolis  Har- 

Improving  Breton  Bay,  Leonardtown,  Maryland,  three  thousand  dol-    Breton  Bay. 
lars. 

Improving  the  harbors  and  channels  at  Washington  and  Georgetown,     Y*«  ^  i  n  gton 

District  of  Columbia,  fifty  thousand  dollars.  *°?^  Georgetown 

'*'  barborsand 

channels. 

Improving  harbor  at  Norfolk,  Virginia,  and  its  approaches,  seventy-    Norfolk  Har- 
^y(^  tnousand  dollars.  bor- 

For  enlargement  and  improvement,  according  to  the  plan  and  recom-    Oswego  Har- 
mendation  of  the  Engineer  Department,  of  harbor  facilities  at  Oswego,.^**''- 
New  York,  including  dredging  entrance  to  harbor,  fifty  thousand  dol- 
lars. 

Improving  Shrewsbury  River,  New  Jersey :  Completing  improvement,     Shr  e  w  s  b  ar  y 
eighty^-six  thousand  dollars:  of  which  sum  thirty-six  thousand  dollars  ^i'*'®*'- 
shall  be  expended  on  South  Branch,  and  fifty  thousand  dollars  on  Main 
and  North  Branch. 

Improving  New  River  from  lead  mines  in  Wythe  County,  Virginia,  ^®^  River, 
to  mouth  or  Greenbrier  River,  twenty-four  thousand  dollars ;  of  which 
sum  fifteen  thousand  dollars  shall  be  expended  in  the  continuation  of 
the  work  ^m  the  month  of  Greenbrier  up,  and  nine  thousand  dollars 
in  the  continuation  of  the  work  from  the  lead  mines  in  Wythe  County 
down. 

Improving  harbor  at  Charleston,  South  Carolina,  one  hundred  and    Charleston 
seventy-five  thousand  dollars.  Harbor. 

Iu:proving  harbor  at  Brunswick,  Georgia,  five  thousand  dollars.  Brunswick 

.  7  o     T  Harbor. 

Improving  Savannah  Harbor  and  River,  Georgia,  sixty-five  thousand    Savannah  Har- 
dollars ;  of  which  sum  one  thousand  dollars  may  be  applied  to  payment  ^^  "*^  River, 
of  damages  for  land  taken  for  widening  the  channel  opposite  Savannah. 

Improving  Apalachicola  Bay,  Floricfa,  ten  thousand  dollars.  „  Apalach  i  c  o  1  a 

Bay. 
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Tampft  Bay.  ImproTisff  Tampa  Bay,  Florida :  Completing  the  deepening  of  the  bar 
and  channel  from  the  bar  to  the  town  of  Tampa,  ten  thonsand  dollars. 

Mdbile  Harbor.     Improving  harbor  at  Mobile,  Alabama,  one  hundred  thousand  dollars. 

Hit  ti  8  a  i p  p  i     Improving  Mississippi  River  at  and  near  Vicksburgh,  and  protection 
River  and  Hai-  of  harbor  of  Vicksburgh,  Mississippi,  seventy-five  thousand  dollars, 
bor. 

New  Orleans  Improving  harbor  at  New  Orleans,  Louisiana,  seventy-five  thonsand 
H»'^»--  doUars.        ^  ,  »  ^ 

GalveatonHar-  Improving  Galveston  Harbor,  Texas :  Continuing  operations  at  outer 
^^^'  bar,  two  hundred  and  fifty  thousand  dollars. 

AHhtabnlaHar-  Improving  harbor  at  Ashtabula,  Ohio :  To  secure  a  sixteen-foot  chan- 
°^^'  nel,  twenty  thousand  dollars. 

Black  River     Improving  harbor  at  Black  River,  Ohio,  seven  thousand  dollars. 

Cleveland  Har-     Improving  harbor  at  Cleveland,  Ohio,  two  hundred  thousand  dollars. 
Fairpott  Har-     Improving  harbor  at  Fairport,  Ohio,  ten  thousand  dollar^. 

Huron  Harbor.     Improving  harbor  at  Huron.  Ohio,  three  thousand  dollars. 

Iceharbop,  Ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  thirty  thonsand  dol- 
Muakingum  Biv- lare  ^  »  >  J 

er. 
Harbors  at— 

Port  Clinton;  t     Improving  harbor  at  Port  Clinton,  Ohio,  five  thousand  dollars. 

Sandusky  City;     Improving  harbor  at  Sanduskv  City.  Ohio,  ten  thousand  dollars. 

Toledo;  Improving  harbor  at  Toledo,  Ohio,  rorty  thousand  dollars. 

Vermillion ;  Improving  harbor  at  Vermillioii.  Ohio,  two  thousand  dollars. 

Michigan  City;  Improving  harbor  at  Michigan  City,  Indiana :  Continuing  operations 
at  outttide  harbor,  twenty  thousand  dollars ;  for  continuing  improve- 
ment on  the  inner  harbor,  twenty-five  thousand  dollars. 

Calumet;  Improving  harbor  at  Calumet,  Illinois,  thirty  thonsand  dollars. 

Chicago.  Improving  outside  harbor  at  Chicago,  Illinois:  Dredging  in  outer 

harbor  and  constructing  exterior  breakwater,  one  bunched  and  fifty 
thousand  doUiuv. 

Galena  River  Improving  Galena  River  and  Harbor,  lUinois,  twelve  thousand 
and  Harbor.         dollars. 

Rock    Island     Improving  harbor  at  Rock  Island,  Illinois,  six  thousand  dollars. 

Monongohebk  Improving  Mononcahela  River,  West  Virginia  and  Pennsylvania, 
Biver.  twenty-five  thousana  dollars ;  but  this  sum  shall  not  be  expended  nntil 

the  Monongahela  Navigation  Company  shall  have  undertaken  in  gooil 
faith  the  building  of  lock  and  dam  number  seven  at  Jacob's  Creek, 
and  until  said  company  shall,  in  manner  satisfactory  to  the  Secretary 
of  War,  give  assurance  of  their  ability  and  purpose  to  complete  the 
same. 
8  henapdoah  Improving  Shenandoah  River,  West  Virginia,  two  thonsand  five  hnu- 
River.  ^^.^  dollars ;  but  this  9um  shaU  not  be  expended,  nor  shall  the  sum  here- 

heretofore  appropriated  therefor  be  expended,  until  anv  corporate*  rightn 
or  franchies  that  may  exist  over  said  river  shall  have  been  relinqninhed 
to  the  United  States  to  the  satisfaction  of  the  Secretary  of  War.     - 
Wankegan  Har-     Improving  harbor  at  Waukegan,  Illinois,  fift^^en  thonsand  doUai-s. 
bor. 

Ice-harbor,  Saint     Ice-harbor  at  Saint  Louis,  Missouri,  ten  thousand  dollars. 
Louis. 

Memphis  Har-  Improving  harbor  and  the  Mississippi  River  at  Memi>his,  Tennessee, 
bor.  fifteen  thousand  dollars. 

Au  Sable  Har-  Improving  harbor  and  river  at  Au  Sable,  Michigan,  six  thousand 
bor.  dollars. 

Charlevoix  Har-     Improving  harbor  at  Charlevoix,  Michigan,  ten  thousand  dollars, 
bor. 

Cheboygan  Har-     Improving  harbor  at  Cheboygan,  Michigan,  six  thousand  dollars, 
bor. 

Frankfort  Har-     Improving  harbor  at  Frankfort,  Michigan,  ten  thousand  dollars, 
bor. 

Harbors  at — 
Orand  Haven ;     Improving  harbor  at  Grand  Haven.  Michigan,  fifty  thonsand  dollars. 
Black  Lake.         Improvin|5  harbor  at  Black  Lake,  Michigan:  Continuing  operations 
Harbor  of  ref-  for  completion  of  old  project,  six  thousand  dollars. 
Qge  at-— 
Grand  Hands ;     Harbor  of  refuge  at  Grand  Marais,  Michigan,  twenty  thousand  dollars. 
Lake  Huron.        Harbor  of  reiuge  at  Lake  Huron,  Michigan,  fifty  thousand  dollars. 
Harbors  at — 
Ladlnf^n;  Improving  harbor  at  Ludington,  Michigan,  ten  thousand  dollars. 

Manistee;  Improving  harbor  at  Manistee,  Michigan,  ten  thousand  dollars. 
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ImproTiDgManisiique  Harbor,  Micbigan:  Completing  improYement;    Manistiqae; 
one  tnousand  dollars. 
Improving  harbor  at  Monroe,  Michigan,  one  thousand  dollars.  Honroo ; 

Improving  harbor  at  Muskegon,  Michigan,  twenty  thousand  dollars.  Muakegun; 
Improving  harbor  at  Ontonagon,  Michigan,  twenty  thousand  dollars.  Ontonngon ; 
Improving  harbor  at  Pentwater,  Michigan,  ten  thousand  dollars.  Pentwater. 

Harbor  of  refuge  at  Portage  Lake,  Michigan,  ten  thousand  dollars.        Harbor  of  ref- 

npe,  Portage 
Lake. 
Improving  river  and  harbor  at  Saint  Joseph,  and  water-channel  lead-    Saint  Joseph 
inc  up  to  Benton  Harbor,  Michigan,  ten  thousand  dollars.  Harbor    aod 

^      '  River. 

Improving  harbor  at  Saugatuck,  Michigan,  live  thousand  dollars.         Saugatock  Har- 

bor. 

Improving  harbor  at  South  Haven,  Michigan,  five  thousand  dollars.    South    Haven 

Harbor. 

Improving  harbor  at  White  River,  Michigan,  seven  thousand  five    White  River 
hundred  dollars.  Harbor. 

Improving  Grand  River  from  its  mouth  to  the  city  of  Grand  Rapids,     Grand  River. 
>iichigan,  ten  thousand  dollars. 

Continuing  improvement  of  Clinton  River,  Michigan,  eight  thousand    Clinton  River, 
dollars. 

Removing  bar  at  ice-harbor  of  refuge  at  Belle  River,  Michigan,  seven    Ice-harbor  ref- 

thousand  dollars.  ^K«'  S^"®^^®"" 

removing  bar. 

Improving  harbor  at  Ahnapee,  Wisconsin,  eight  thousand  dollars.  Ahnapee  Har- 

bor. 

Improving  harbor  at  Green  Bay,  Wisconsin,  five  thousand  dollars.  Green  Bay  Har- 
bor. 

Impsoving  harbor  at  Kenosha,  Wisconsin,  five  thousand  dollars.  Kenoaha  Har- 

Improving  Ohio  River,  three  hundred  and  fifty  thousand  dollars;  of  Ohio  River,  Da- 
whicn  sum  one  hundn^d  and  fifty  thousand  dollars  may,  in  the  discre-  vi»  Man  .  Dam. 
tion  of  the  engineers,  be  expended  on  Davis  Island  Dam,  and  two  hun- 
dred thousand  dollars  on  the  river  from  its  mouth  to  its  head :  Proddedf    Provito, 
That  fifty  thousand  dollars  of  the  last-named  sum  may,  in  the  discre- 
tion of  the  engineers,  be  expended  on  Indiana  Chute;  and  fifty  thou-     Indiana Chnte. 
sand  dollars  of  the  last  named  sum,  or  so  much  thereof  as  shall  be 
neceBsary,  shall  be  applied  to  the  completion  of  the  work  on  Grand    Q^and  Chain. 
Chain. 

Harbors  at— 

Improving  harbor  at  Manitowoc,  Wisconsin,  four  thousand  dollars.        Manitowoc ; 

I mproving  harbor  at  Menomonee,  Wisconsin,  twelve  thousand  dollars.     Menomoiuie ; 

Improving  harbor  at  Milwaukee,  Wisconsin:  Extension  and  repairs    Milwaukee;' 
of  piers  and  dredging,  eight  thousand  dollars. 

Improving  harbor  at  Port  Washington,  Wisconsin,  seventeen  thou-    port  Washing- 
sand  dollars.  ton ; 

Improving  harbor  at  Racine,  Wisconsin,  six  thousand  dollars.  Racine; 

Improving  harbor  at  Sheboygan,  Wisconsin :  Repairs,  dredging,  and     Sheboygan ; 
extension  of  piers,  twenty-five  thousand  dollars. 

Improving  Superior  Bay,  Wisconsin :  Dredging  for  improvement  of    Superior  Bay. 
natural  entrance  and  for  repairing  existing  works,  ten  thousand  dollars. 

Harbiir  of  refuge  at  Sturgeon  Bay  Caual,  Wisconsin,  ten  thousand     Stnrgoon    Bay 
dollars.  Canal,  harbor  of 

refuge. 

Improving  harbor  at  Two  Rivers,  Wisconsin,  fifteen  thousand  dollars,  g^^j.  ^'^®*** 

Improving  harbor  at  Oconto,  Wisconsin,  ten  thousand  dollars.  Ooonto  Harbor. 

Improving  harbor  at  Fort  Madison,  Iowa,  two  thousand  five  hundred    Foit   Madison 
doUars.  Hftrbor. 

Improving  harbor  at  Muscatine,  Iowa,  two  thousand  five  hundred  Mascatine  Har- 

dollars. 

Harbors  at— 

Improving  harbor  at  Grand  Marais,  Minnesota,  twenty  thousand  dol-    «rand  Marais ; 
lars. 

Improving  harbor  at  Duluth,  Minnesota,  forty  thousand  dollars.  Dulnth ; 

Improving  harbor  at  Wilmington,  California,  thirty-three  thousand    Wilmington; 
dollars. 

Improving  Humboldt  Harbor  and  Bay,  forty  thousand  dollars.  Humboldt 

Improving  Cathance  River,  Maine,  six  thousand  dollars.  Cathanoe  River. 

Improving tiie  "Gut,"  opposite  Bath,  Maine,  five  thousand  dollars.        ••  q^j  ♦•    ^pp^ 

Ite  Batk.'Me. 

Improving  Kennebunk  River,  Maine:  Completing  improvement,  two  -  Xennebunk 
thovsand  doUars.  River. 
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Labeo  Chan-     Improving  Lnbeo  Channel,  Maine,  forty-five  thousand  dolhkrs. 
nel. 

" o'^ Mow^"^*'^"     Improving  Exeter  River,  New  Hampshire,  fifteen  thousand  dollars; 

*  of  which  sum  an  amount  not  exceeding  seven  hundred  and  fifty  dollars 

shall  be  available  immediately,  to  be  used  in  acquiring  title  to  land  used 

in  the  cutoff"  at  "Ox  Bow." 

Lamprey  Kiver.     Improving  Lamprey  River,  New  Hampshire,  below  New  Market,  ten 

thousand  dollars. 
Winnipiaeogee     Improving  Wiunipiseogee  Lake,  New  Hampshire:  Completing  im- 
Provito  provemeut,  two  thousand  five  hundred  dollars :  Frovidedj  That  no  right 

to  raise  or  lower  the  water-level  of  said  lake  is  hereby  granted  to  any 
person  or  corporation. 
Otter  Creek.         Improving  Otter  Creek^  Vermont,  two  thousand  dollars. 
Merrimao  Biv-     Improving  Merrimac  River,  Massachusetts,  nine  thousand  dollars, 
er. 

Taunton  River.     Improving  Taunton  River,  Massachusetts,  twenty-five  thousand  dol- 

*  lars. 
Providence     Improving  Providence  River  and  Narragansett  Bay,  Rhode  Island, 
River  and  Nana-  sixty  thousand  dollars, 
gansett  Bay. 

Potouowat     Improving  Potonownt  River,  Rhode  Island,  five  thousand  dollars. 
River. 

Milwaukee     Improving  Milwaukee  Bay,  for  purposes  of  harbor  of  refuge,  one  hun- 
Bfty.  dred  thousand  dollars. 

MissiaaippJ.     Improving  Mississippi,  Missouri,  and  Arkansas  Rivers:  Removing 
ij-kMaaaRivcre  *''*^*»  wrecks,  and  otlier  obstructions,  one  hundred  and  eighty-five 
'thousand  dollars;  of  which  sum  eighty  thousand  dollars  shall  be  ex- 
pended on  the  Mississippi  River,  eighty  tbonsand  dollars  on  the  Missouri 
River,  and  twenty -five  thousand  dollars  on  the  Arkansas  River.    And 
the  work  herein  provided  for  shall  be  prosecuted  at  all  seasons  of  the 
year,  and  (sapecially  between  the  first  day  of  July  and  the  first  day  of 
ProvUo,  November  of  each  year :  Frovidedf  That  so  nmch  of  said  sum  of  eighty 

thousand  dollai-s  hereby  appropriated  to  the  Missouri  River  as  may  be 
necessary  shall  be  expended  in  the  construction  of  a  snag  and  dredge 
boat  to  be  used  in  said  river,  the  balance  of  said  eighty  thousand  dol- 
lars to  be  ex|)ended  in  operating  said  boat. 
Chippewa Riv  Improving  Chippewa  River,  Wisconsin,  ten  thousand  dollars;  but 
^^-  this  sum  is  appropriated  subject  to  the  same  conditions  and  limitations 

1879,   ch.  181,  imposed  by  section  one  of  the  act  approved  March  third,  eighteen  hun- 
Stat.  20,  372.        dred  and  seventy-nine,  for  the  improvement  of  rivers  and  narbors,  re- 
lating to  said  Chippewa  River. 
Connecticut     Improving  Connecticut  River  below  Hartford,  Connecticut,  thirty 
I^iv^r-  thousand  dollars ;  of  which  sum  ten  thousand  dollars  shall  be  used  to 

continue  the  work  in  progress  on  the  bar  at  the  mouth  of  the  river,  and 
three  thousand  dollars  in  dredging  the  channel  below  Rooky  Hill. 
Honaatonic     Improving  Housatonic  River,  Connecticut,  two  thousand  dollars. 
River. 
Thamea  River.      Improving  Thames  River,  Connecticut,  thirty  thousand  dollars. 
New  London     Improving  New  Loudon  Harbor,  Connecticut,  four  thousand  three 
Harbor.  hundred  dollars. 

Eaat  River,     Removing  obstructions  in  East  River  and  Hell  Gate,  New  York,  two 
S^  obat*'^**^'  ^"^^'^  thousand  dollars. 
Buttermilk     Improving  Buttermilk  Channel,  New  York,  sixty  thousand  dollars. 

fiudaon  River.  Improving  Hudson  River,  New  York,  fifteen  thousand  dollars. 

Cheesequake's  Improving  Cheeseqnakc's  Creek,  New  Jersey,  five  thousand  dollars. 
Creek. 

Cohanaey  Improving  Cohansey  Creek,  New  Jersey,  seven  thousand  dollars. 

Elizabeth  Riv.     Improving  Elizabeth  River,  New  Jersey,  four  thousand  dollars, 
er. 

Pasaaic  River.     Improving  Passaic  River,  New  Jersey,  from  Pennsylvania  Railroad 
bridge  to  its  mouth,  fifty  thousand  dollars. 

Rahway  River.     Improving  Rah  way  River,  New  Jersey,  ten  thousand  dollars. 

South  River.        Improving  Soutb  River,  New  Jersey,  six  thousand  dollars. 

Woodbridge     Improving  Woodbridge  Creek,  New  Jersey;  Continuing  improvement. 
Creek.  five  thousand  dollars.  • 

Allegheny  Riv-     Improving  Allegheny  River  ftt)m  mouth  of  French  Creek  to  Pitts- 
er.  burgh,  Pennsylvania,  twenty-five  thousand  dollars. 

Schuylkill  Riv     Improving  Schuylkill  River,  Pennsylvania,  forty  thousand  dollars, 
er. 

Delaware  Riv-     Improvi ng  Delaware  River  below  Bridesbnrg,  Pennsylvania,  one  hun- 
«r.  dred  thousand  dollars. 

Improving  Delaware  River  between  Trenton,  New  Jersey,  and  Brides- 
burg,  Pennsylvania,  ten  thousand  dollars. 
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Improving  Delaware  River  near  Cherry  Island  Flats,  one  hundred 
thousand  dollars. 

Improving  Delaware  River  at  Schooner  Ledge,  Pennsylvania  and 
Delaware,  forty  thousand  dollars. 

Improving  Broadkiln  River,  Delaware,  five  thousand  dollars.  BrosdUln  KIt- 

er. 

For  the  improvement  of  the  Mississippi  River,  in  accordance  with  the    Misiissippi 
plan  therefor  recommendedin  Executive  Document  number  fifty-eight,  ^Z^^-  j^^ 
second  session  Forty-sixth  Congress,  by  the  Mississippi  River  Commis-  5^  2'd  8618^^6 
sion,  to  be  exjiended  by  the  Secretary  of  War,  with  the  advice  and  under  Cong. 
the  supervision  of  said  commission,  the  sum  of  one  million  dollars.    And 
it  shall  be  the  duty  of  said  conmiission  to  take  into  consideration^  and ' 
of  the  Secretary  of  War  to  extend  operations,  under  their  supervision, 
to  tributaries  01  the  Mississippi  River  to  the  extent,  and  no  further,  that 
may  be  necessary  in  the  Judgment  of  said  commission  to  the  perfection    General  and 
of  the  general  and  permanent  improvement  of  said  Mississippi  River;  permanent  im- 
but  this  clause  shall  not  be  construed  to  interfere  with  the  prosecution  Pavement    . 
by  the  War  Department  of  the  improvement  of  said  Mississippi  River 
and  its  tributaries  under  general  appropriations  made  therefor :  Providedf 
That  no  portion  of  the  sum  hereby  appropriated  shall  be  used  in  the 
repair  or  construction  of  levees  for  the  purpose  of  preventing  injury  to 
lands  by  overfiow,  or  for  any  other  purpose  whatever  except  as  a  means 
of  deepening  or  improving  the  channel  of  said  river.    And  it  shall  be    Report, 
the  duty  of  said  commission  to  make  report,  on  or  before  the  first  day 
of  January  next,  to  the  Secretary  of  War,  for  transmission  by  him  to 
Congress,  of  a  detailed  statement  of  the  work  done,  and  of  the  expend- 
iture macle  from  the  sum  hereby  appropriated,  with  theii  judgment  upon 
the  effect  of  such  work,  and  the  general  practicability  and  estimate  of 
the  total  coMt  of  such  improvements  along  said  river  from  Cairo  to  the 
head  of  the  pat$se9. 

Improving  Broad  Creek  from  its  mouth  to  Laurel,  Delaware,  ten  thou-    Broad  Creek, 
sand  dollars. 

Improving  mouth  of  Duck  Creek,  Delaware,  three  thousand  dollars.     Duck  Creek. 

Improving  Mispillion  Creek,  Delaware,  three  thousand  five  hundred  m  i  s  p  i  11  i  o  n 
dollars.  Creek. 

ImprovingChoptaukRiverbetween  Denton  and  Greensborough,  Mary-  choptank  Riv- 
land,  five  thousand  dollars.  er. 

Improving  Elk  River,  Maryland,  five  thousand  dollars.  ■.,.  ^. 

Improving  Secretary  Creek,  Maryland,  three  thousand  dollars.  s  e  c  r ITa  r  y 

Creek. 

Improving  Threadhaven  Creek  for  three  miles  below  Easton,  Mary-  Thread  haven 
land  three  thousand  dollars.  Creek. 

Improving  Wicomico  River  belo^  Salisbury,  Maryland :  Completing  wioomlco  Rlv- 
improvement,  two  thousand  dollars.  er. 

Improving  Chester  River  from  Spry's  Landing  to  Crumpton,  Mary-  Chester  River, 
land,  six  thousand  five  hundred  dollars. 

Improving  water-pansage  between  DeaVs  Island  and  Little  DeaFs  water nassaee 
Island,  Maryland,' five  thonsand  dollars.  Deal's  IslaQd.     ' 

Improving  Appomattox  River,  Virginia,  twenty  thousand  dollars  to     Appomattox 
be  expended  on  the  improvement  of  the  river  and  harbor  at  Petersburg,  Biver. 
Virginia. 

Improving  Blackwater  River,  Virginia,  one  thousand  five  hundred  Black  water 
dollars.  River. 

Improving  Chickahominy  River,  Virginia,  two  thousand  dollars.  *        Chickaliominy 

Improving  Dan  River  between  Danville,  Virginia,  and  Madison,  North    p^*  j^j^^^ 
Carolina,  eight  thousand  dollars. 

Improving  James  River,  Virginia,  sixty  thousand  dollars.  James  Rivor. 

Improving  Mattaponi  River,  Virginia,  three  thousand  three  hundred  Mattapoui  Riv- 
dollar8.  «>■• 

Improving  mouth  of  Nomoni  Crerk,  Virginia,  two  thousand  dollars.     NomonI  (;ipek. 

Improving  North  Landing  River,  Virginia  and  North  Carolina,  seven  North  Landing 
thonsand  five  hundred  dollars.  River. 

Improving  Nottaway  River,  Virginia,  two  thqusand  dollars.  Kottaway  Riv- 

Iniproving  Pagan  Creek,  Virginia,  five  thousand  dollars.  "^Papin  Crock. 

Improving  Pamunkey  River,  Virginia,  two  thousand  five  hundred  Pamunkey 
dollars.  River. 

Dredging  a  channel  through  the  flats  in  front  of  Mount  Vernon,  Vir-  ..^  ^  a  n  nel  at 
ginia,  one  thousand  five  hundred  dollars.  y^"°*  Vernon, 
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ImproTing  Rappahannock  Biyer,  Yirgima,  fifteen  thousand  < 
Improviog  Staunton  River,  Virginia,  five  tbonsand  dollars. 


Kappaluamook 
Biver. 

^    Staanton  Biv- 
er. 
Totaski  River.     Improving  Totuski  River,  Virginia,  two  thousand  Ave  hundred  ( 

lars. 
Urbana  Creek.     Improving  Urbana  Creek,  Virginia,  four  thousand  dollars. 
York  River.         Improving  York  River  at  West  Point,  Virginia,  twenty-five  tho 

dollars. 
Baltimore  Har-     Improving  harbor  at  Baltimore,  Maryland :  Contmning 
bor.  for  the  shortening  and  deepening  the  channel  to  twenty-seven  1 

mean  low  water,  one  hundred  and  fifty  thousand  dollars. 
Elk  River.  Improving  Elk  River,  West  Virginia,  five  thousand  dollars. 

Great  Kanaw-     Improving  Great  Kanawha  River,  and  operation  of  works,  West  ^ 
ha  River.  ginia,  two  hundred  thousand  dollars. 

Gnyandotte     Improving  Guyaadotte  River,  West  Virginia,  three  tboasaod 
Itlver.  hundred  doUars. 

Little  Kanaw-     Improving   Little  Kanawha  River,  West  Virginia,  forty 
ha  River.  dollars :  Prarided,  That  no  toUs  shall  be  ooDeeted  by  the  Little  : 

Littl^^kanaw-  i^^l^A  Navigation  Company  for  that  part  of  the  river  improved  hj 
ha  Navigation  general  government. 
Company. 

Cape  Fear  Riv-     Improving  Cape  Fear  River,  North  Carolina,  firom  the  ocean  to  ^ 
®^*  mington,  one  hundred  and  forty  tbonsand  dollars. 

Improving  the  Cape  Fear  River  ftom  Wilmington  to  Fayet 
Proviso.  North  Carolina,  thirty  thousand  dollars :  Provided,  That  the  Se 

of  War  is  directed  to  expend  of  the  money  hereby  appropriated,  a  i 
not  exceeding  ten  thousand  dollars,  to  extinguish  any  claim  of  i ' 
held  by  any  company  or  corporation,  to  take  tolls  or  make  charg< 
Proviso.  the  navigation  of  so  much  of  said  river  as  is  above  described ;  And} 

vided  further,  That  said  claim  of  right  shall  be  extinguished  and  reU 
on  or  before  the  first  day  of  December,  eighteen  hundred  and  ei_ 
one,  and  no  part  of  this  appropriation  shall  be  expended  in  the~  ira«l 
provement  of  said  river  until  such  claim  or  right  is  wholly  extingni^hedl 
Proviso.  and  released :  Provided  further,  That  nothing  herein  contained  shall  bel 

taken  or  held  as  a  waiver  on  the  part  of  the  United  States  to  theexclu-  \ 
sive  control  of  navigation  of  said  river  relieved  from 'any  chaigesor 
tolls  imposed  by  any  company  or  corporation. 
Curritnck     Improving  Currituck  Sound,  Coanjok  Bay,  North  River  and  Bar, 
Sound.  North  Carolina,  thirty  thousand  dollars. 

French   Broad     Improving  French  Broad  River,  North  Carolina,  five  thousand  dol- 
River.  lars. 

Neuse  River.        Improvinj^  Neuse  River  from  its  mouth  to  head  of  navigation,  North 

Carolina,  thirty  thousand  dollars.     . 
Pamlico  and     Improving  Pamlico  and  Tar  Rivers,  North  Carolina,  eight  thousand 
Tar  Rivera,  dollars. 

Scnppe  r n  o  n  g     Improving  Scnppemong  River,  North  Carolina,  one  thousand  dollars. 

Improving  Trent  River,  North  Carolina,  five  thousand  dollars. 
Improving  Yadkin  River,  North  Carolina,  twelve  thousand  dollars. 
Improving  Contentnia  Creek,  North  Carolina,  ten  thousand  dollan. 


River. 

Trent  River. 

Yadkin  River. 

Contentnia 
Creek. 

Beaufort   Har- 
bor. 

■  LUlington  Riv- 
er. 

Ashley  River. 


Improving  Beaufort  Harbor,  North  Carolina,  thirty  thousand  dollan. 

Improving  LiUington  River,  North  Carolina,  three  thousand  dollars. 

Improving  Ashley  River,  South  Carolina,  one  thousand  five  hundred 
dollars. 

Great  Pedee     Improving  Great  Pedee  River,  South  Carolina,  between  Little  Bluff 
River.  ^nd  Cheraw,  six  thousand  dollars. 

Waccemaw     Improving  Waccemaw  River,  South  Carolina,  from  its  mouth  up  to 
River.  Waccemaw  Lake,  North  Carolina,  ten  thousand  dollars. 

Town  Creek.        Improving  Town  Creek,  in  North  Carolina,  one  thousand  dollars. 
Chattahooohie      Improving  Chattahoochie  River,  Georgia,  twenty  thousand  dollars. 
River. 
Cooea  River.        Improving  Coosa  River,  Georgia  and  Alabama,  sixty  thousand  dollan. 
FUnt  River.         Improving  Flint  River,  Georgia,  fifteen  thousand  dollars. 
Ockmnlgee     Improving  Ockmulgee  River,  Georgia,  five  thousand  dollars. 
River.' 
Oconee  River.      Improving  Oconee  River,  Georgia,  two  thousand  five  hundred  dollan; 
of  which  sum  one  thousand  Ave  hundred  dollars  to  be  expended  between 
Dublin  and  Oconee  Bridge. 
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Improving  Oostenaula  and  Coosawattee  Bikers,  Georsia,  one  thou-  OoBtenanUiuid 
sand  dollars.  Coosawattee  Elv- 

ers. 

Improving  Savannah  River  above  Angusta,  Georgia,  eight  thonsand  Saraimah  Rlv* 
dollars.  «r- 

Improving  Apalachicola  River,  Florida,  one  thonsand  five  hundred  Apalaohicola 
dollarB.  Biver. 

Improving  Choctawhatchee  River,  Florida  and  Alabama,  np  to  New-  c  h  o  c  t  awhat- 
ton,  ten  thonsand  dollars.  ohee  River. 

Improving  entrance  to  Cnmberland  Sonnd,  between  Amelia  and  Cnm-  Cnmb  or  1  a  n  d 
berland  Islands,  Florida  and  Georgia,  one  hundred  thonsand  dollars.      Sound. 

Improving  Escambia  River,  Florida  and  Alabama,  five  thousand  dol-  Escambia  Riv. 
lars.  er. 

Improving  Saint  John^s  River,  Florida,  one  hundred  thousand  dollars.     Saint  John's 

River. 

Improving  Pea's  Creek,  in  Florida,  seven  thousand  dollars.  Pea's  Creek. 

Improving  Withlacooche  River,  in  Florida,  seven  thousand  five  hun-  "Withlaoooch  e 
dred  dollars.  River. 

Improving  Snwanee  River,  Florida,  three  thousand  dollars.  Sawanee  River. 

Improving  Voloeia  Bar,  Florida,  ^e  thonsand  five  hnndred  dollars,    volosia  Bar. 

Improving  Alabama  River,  Alabama,  twenty  thonsand  dollars.  Alabama  Riv- 

er. 

Improving  Big  Sunflower  River,  Mississippi,  four  thousand  dollars.        Big  Sunflower 

River. 

Improving  Noxubee  River,  Mississippi,  eight  thousand  dollars.  Koxnbee River 

Improving  Pascagoula  River,  Mississippi,  four  thonsand  dollars.  Pascagonla 

River. 

Improving  Pearl  River  below  Jackson,  Mississippi,  twenty-five  thou-     Pearl  River, 
sand  dollars. 

Improving  Pearl  River,  Missibsippi,  from  Jackson  to  Carthage,  two 
thonsand  five  hundred  dollars. 

Improving  Tallahatchee  River,  Mississippi,  three  thousand  dollars ;  of    Tallaha  tehee 
which  sum  two  thousand  dollars  shall  be  expended  above  the  mouth  of  Kiver. 
Cold  Water  River  to  Batesville. 

Improving  Tombigbee  River  above  Columbus,  Mississippi,  one  thou-  Tombigbee 
«and  dollars.  River. 

Improving  Yazoo  River,  Mississippi,  six  thousand  dollars.  \    Yazoo  River. 

Improving  Amite  River,  Louisiana,  five  thousand  dollars.  Amite  Rivor. 

Improving  Bayou  Courtableau  from  Port  Barre  to  Atcbafalaya,  Lou-  Bayou  Courta- 
isiana,  seven  thousand  five  hundred  dollars.  bleno. 

Improving  Bayou  Tc^be  from  Saint  Martinville  te  Port  Barre,  Louisi-  Bayou  Techc. 
ana,  twenty  thousand  dollars. 

Improving  Bayou  Terrebonne,  Louisiana :  Completing  improvement,  Bayou  Terre- 
«ight  thousand  eight  hundred  dollars.  bonne. 

Removing  raft  in  Red  River  and  closing  Tone's  Bayou,  Louisiana,  ten     Red  River, 
thousand  dollars. 

Removing  obstructions  from  Red  River,  Louisiana,  ten  thousand  dol- 
lars. And  the  Secretary  of  War  is  hereby  directed  to  causey  thorough 
survey  to  be  made  of  the  nKmth  of  Red  River,  and  a  plan  for  its  perma- 
nent improvement  to  be  reported  to  Congress  on  or  before  the  first  Mon- 
day of  December,  eighteen  hundred  and  eighty-one,  with  estimates  of 
cost ;  and  said  survey  and  plan  to  be  paid  for  out  of  the  unexpended 
balance  already  appropriated  for  the  mouth  of  Red  River. 

Improving  Tangipahoa  River,  Louisiana,  two  thousand  dollars.  T  a  n  g  i  p  abi>a 

Itiver 

Improving  Vermillion  River,  Louisiana:  Completing  improvement,  Vermillion Riv- 
four  thousand  nine  hundred  dollars.  er. 

Improvine  Warrior  and  Tombigbee  Rivers,  Alabama  and  Mississippi,     Warrior  River. 
to  be  expended  in  the  same  proportions,  as  the  appropriation  under  the 
act  of  June,  eighteen  hundred  and  eighty,  twenty-five  thonsand  dollars. 

Improving  Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi,  Aransas  Pass. 
Texas,  eighty  thousand  dollars. 

Improving  channel  over  bar  at  mouth  of  Brazos  River,  Texas,  forty  Brazos  River, 
thousand  dollars.  channel  at  month 

•         of. 

Improving  Pass  Cavallo  Inlet  into  Matagorda  Bay,  Texas,  sixty  thou-  Pass  C  a  v  a  1 1  o 
Band  dollars.  Inlet. 

Improving  ship-channel,  Galveston  Bay,  Texas,  fifty  thousand  dollars,    shipohann  el, 

O^veston  Bay. 

Improving  Neohes  River,  Texas,  three  thousand  dollars.  Neches  River. 

Improving  Sabine  Pass  and  Blue  Buck  Bar,  Texas,  one  hundred  and  Sabine  Pass  and 
fifty  thousand  dollars.  Blue  Buck  Bar. 
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Sftbino  River.       Improving  Narrows  of  Sabine  River  above  Orange,  Texas,  and  to 
deepen  channel  at  its  mouth,  seven  thousand  dollars. 

Trinity  River.       Improving  Trinity  River^  Texas,  ten  thousand  dollars. 

Arkansas  Riv-     Improving   Arkansas   River   between   Fort  Smith,  Arkansas,   and 
®*'*  Wichita,  Kansas,  twenty-four  thousand  dollars. 

Improving  Arkansas  River  at  Pine  Blu£f,  Arkansas,  twenty-three 
thousand  dollars. 

Black  River.         Improving  Black  River,  Arkansas,  and  Missouri,  six  thousand  doUars^ 
to  be  appli^  from  Poplar  Bluff. 

F^rcheLeFe-     Improving  Fourche  Le  Fevre  River,  Arkansas,  three  thousand  dol- 
lars. 

Ooaohita  Rlv.     Improving  Ouachita  River,  Arkansas  and  Louisiana,  twelve  thousand 
doUafs. 

Saline  River.        Improving  Saline  River,  Arkansas,  five  thousand  doUars. 

White  River.        Improvin|f  White  River  between  Jacksonport  and  Buffalo  Shoals, 
Arkansas,  eight  thousand  dollars. 

Improving  White  and  Saint  Francis  Rivers,  Arkansas,  eight  thousand 
dollars. 
River  Improving  Big  Hatohee  River,  Tennessee,  three  thousand  five  hun- 

dred dollars. 

CaneyPork     Improving  Caney  Fork  River,  Tennessee,  four  thousand  dollars. 

Clinch  River.        Improving  Clinch  River  Tenness^,  three  thousand  dollars. 
Cumberland     Improving  Cumberland  River  above  Nashville,   Tennessee:   From 
River.  Nashville  to  Kentucky  State  line,  fifteen  thousand  dollars;  from  Ken- 

tucky lino  to  Smith's  Shoals,  fifteen  thousand  dollars;  at  Smith's  Shoals, 
completing  improvement,  ten  thousand  dollars. 

Improving  Cumberland  River  below  Nashville,  Tennessee,  fifteen 
thousand  dollars. 
Duck  River.         Improving  Duck  River,  Tennessee,  three  thousand  dollars. 
French   Broad     Improving  French  Broad  River  above  Knoxville,  Tennessee,  three 
^®^'  thousand  five  hundred  dollars. 

Qiwassce  Riv-     Improving  Hiwassee  River,  Tennessee,  one  thousand  five  hundred 

dollare. 
Ol>ed'8  River.       Improving  Obed's  River,  Tennessee,  two  thousand  five  hundred  dol- 
lars. 
^^Tennessee  Kiv-     Improving  Tennessee  River  above  Chattanooga,  Tennessee,  seven 
thousand  dollars. 
Red  River.  Improving  Red  River  from  its  month  to  Port  Royal,  in  Montgomery 

County,  Tennessee,  five  thousand  dollars, 
er  ino^^udin^     Improving  Tennessee  River  below  Chattanooga,  including  Muscle 
Mnacle  Shoala.     Shoals  and  shoal  at  Reynoldsburgh;  Tennessee  and  Alabama,  two  hun- 

Kentuckv  Riv  ^^^  ^^*^  ^^^^  thousand  dollars, 
er,  ^  Improvintr  Kentucky  River  from  its  month  to  Three  Forks,  Kentucky, 

ill   Q    A   -Di    ^^^  hundred  and  twenty-five  thousand  dollars. 

^mg  sandy  Riv      improving  Big  Sandy  River  from  Catlettsburgh,  Kentucky,  to  head 

of  navigation,  fifty  thousand  dollars;  of  which  sum  forty-six  thousand 

dollars  shall  be  expended  at  Louisa,  and  four  thousand  doUars  in  the 

continuation  of  works  on  the  upper  river. 

Sandusky  River.     Improving  Sandusky  River,  Ohio,  seven  thousand  five  hundred  dollars. 

Wabash  River.     Improving  Wabash  River,  Indiana,  fifty  thousand  dollars,  one-half  of 

whicn  is  to  be  used  on  the  river  above  Vincennes. 
Wliite  River.        Improving  White  River,  Indiana,  from  Wabash  River  to  Portersville, 

and  to  falls  on  West  Fork,  twenty  thousand  dollars. 
Illinois  River.       Improving  Illinois  River,  Illinois,  two  hundred  and  fifty  thousand 
dollars. 
River**  Improving  Mississippi  River  at  and  above  Alexandria,  Missouri,  six 

thousand  dollars. 

Improving  Mississippi  River  at  or  near  Cape  Girardeau  and  Minton's 
Point,  Missouri,  ten  tnonsand  dollars. 

Improving  Mississippi  River  from  Des  Moines  Rapids  to  mouth  of 
Illinois  River,  Illinois  and  Missouri,  one  hundred  and  seventy-live  thou- 
sand dollars ;  and  the  sums  of  money  heretofore  appropriated  for  the  im- 
provement of  the  Mississippi  between  the  Illinois  and  Missouri  Rivers, 
and  unexpended,  are  hereby  reappropriated,  and  sliall  be  applied  to  the 
improvement  of  the  harbor  and  Mississippi  River  at  Alton. 

Improving  Mississippi  River  between  mouths  of  the  Illinois  and  Ohio 
Rivers,  Illinois  and  Missouri,  six  hundred  thousand  dollars. 

Removing  bar  in  Mississippi  River  opposite  Dubuque,  Iowa,  five  thou- 
sand dollars. 
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Completion  of  work  of  remoTing  sand-bar  in  MiagJBsippi  Siver  oppo- 
site Gattenberg,  Iowa,  five  thousand  dollars. 

Improving  Mississippi  River  at  Hannibal,  Missouri,  twenty  thousand 
dollars. 

Improving  Mississippi  River  at  Natchez  and  Yidalia,  Bfississippi  and 
Lonisiaua,  fifty  thousand  dollars. 

Improving  Mississippi  River  above  Falls  of  Saint  Anthony,  Minne- 
sota, ten  thousand  dollars. 

Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Ranids, 
Minnesota,  Iowa,  Missouri,  Illinois,  and  Wisconsin,  two  hundred  tnon- 
sand  dollars. 

Improving  Quincy  Bay,  Illinois,  ten  thousand  dollars.  Qutncy  Bay. 

Annual  expense  of  gauging  the  waters  of  the  Mississippi  River  and    Oamfinp waters 
its  tributaries:  Continuing  observations  of  the  rise  and  fall  of  the  rivir  ^.  MiaBissippl 
and  its  chief  tributaries,  as  required  by  joint  resolution  of  February    ign"  Re«.  40. 
twentj'-first,  eighteen  hundred  and  seventy-one,  five  thousand  dollars.     Stat.  16,  598. 

Improving  Upper  Mississippi  River:  Operating  snag-boat  and  build-  "'Upper* Misals- 
ing  light-draugnt  steamer,  twenty-five  thousand  dollars.  sippi  River. 

Improving  Rook  Island  Kapids,  Mississippi  River,  Iowa  and  Illinois:    Rook  Island 
Completing  improvement,  ei^ht  thousand  dollars.  Rapids. 

Improving  Des  Moines  Kapids,  Iowa  and  Illinois,  t wenty-five  thousand    D'e  s   Mo  1  n e  t 
dollars.     And  hereafter,  for  the  purpose  of  operating  and  keeping  in  Bapids. 
repair  the  Des  Moines  Rapids  Canal,  and  Saint  Manr^s  Falls  Canal,  and  ^^Pf  »   Moines 
Saint  Clair  Flats  Canal,  and  the  Louisville  and  Portland  Canal,  the^a^f^  , 
Secretary  of  War  is  authorized  to  draw  his  requisition  on  the  Secretary  Falls  CanaL 
of  the  Treasury  from  time  to  time,  which  requisition  sball  be  paid  out  ^^'^^'^^  Clair 
of  any  money  in  the  Treasury  not  otherwise  appropriated.  Loa£^£ 

Improving  the  Osage  River,  Kansas  and  Missouri,  twenty  thousand  j^Osa^  River, 
dollars. 

Improving  Cnivre  River,  Missouri,  from  mouth  to  Chain  of  Rocks,  2;calvreTHver 
and  removing  snags  and  obstructions,  five  thousand  dollars.  "* 

Improving  Gasconade  River,  Missouri,  ten  thousand  dollars.  Gasconade  River. 

Improving  Missouri  River  at  Atchison,  Kansas,  twenty  thousand    Missouri  River, 
dollars. 

Improving  Missouri  River  from  Kansas  City  to  its  mouth,  thirty-five 
thousand  dollars. 

Improving  Missouri  River  at  Brownville,  Nebraska,  ten  thousand 
dollars. 

Improving  Missouri  River  at  Cedar  City,  Missouri,  fifteen  thousand 
dollars. 

Improving  Missouri  River  at  Council  Blutfe,  Iowa,  and  at  Omaha, 
Nebraska,  thirty  thousand  dollars. 

Improving  Missouri  River  at  Eastport,  Iowa,  and  at  Nebraska  City, 
Nebraska,  twenty  thousand  dollars. 

Improving  Missouri  River  at  Plattsmouth,  Nebraska,  ten  thousand 
do'latd. 

Improving  Missouri  River  at  or  near  Fort  Leavenworth,  Kansas,  eight 
thousand  dollars. 

Improving  Missouri  River  at  or  near  Glasgow,  Missouri,  twenty 
thousand  dollars. 

Improving  Missouri  River  at  and  near  Kansas  City,  Missouri,  twenty 
thousand  dollars. 

Improving  Missouri  River  at  Lexington,  Missouri,  ten  thousand 
dollars. 

Improving  Missouri  River  at  Saint  Charles,  Missouri,  fifteen  thou- 
sand dollars. 

Improving  Missouri  River  at  and  near  Saint  Joseph,  Missouri,  twenty 
thousand  dollars. 

Improving  Missouri  River  at  Sioux  City,  Iowa:  For  improvement  of 
channel,  seven  thousand  dollars. 

Improving  Missouri  River  at  Vermillion,  Dakota,  fifteen  thousand 
dollars. 

Improving  Missouri  River  above  mouth  of  YeUowstone  River,  Dakota, 
forty  thousand  dollars. 

Survey  of  Missouri  River  from  its  mouth  to  Fort  Benton,  Montana:    «  ^  ^ 

Continuing  survey  above  Sioux  City,  thirty  thousand  dollars.  sonrilUver 

Im]>roving  Detroit  River,  Michigan,  fifty  thousand  dollars.  j.      ,.  g. 

Improving  Saginaw  River,  Michigan,  ten  thousand  dollars.  Saginaw  River 
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^•int  Marr*!  Improvinff  Saint  Mary's  River  and  Saint  Mary's  Falls  Canal,  Michi- 
Har  t' fl  FaUt  ^'^ '  ^^^^^P^^ii^S  improTement,  one  hundred  and  fifty  thousand  dollars. 
CanaL 

8  *  y^  Juii  ^  "  *     Repairs  aod  contingencies  of  public  works  at  Saint  Anthony's  Falls, 
ibonjr  a fiaua.      Minnesota:  To  meet  repairs  necessary,  present  and  prospective,  fifteen 
thousand  dollars,  which  shall  be  available  immediately  atter  the  passage 
of  this  act. 

Saint  Croix  Improving  Si^t  Croix  River  below  Taylor's  Falls,  Wisconsin,  eight 
»*™-  thousand  dohaw. 

Bed  RlTer  of  Improving  Red  River  of  the  North,  Minnesota  and  Dakota,  eighteen 
the  North.  thousand  dollars. 

Oooae  Baplda.     Constructing  a  look  and  dam  at  Goose  Rapids,  on  the  Red  River  of 
the  North.  Minnesota  and  Dakota,  twenty  thousand  dollars. 

Telle wa  tone  Improving  YeUowstone  River,  Montana  and  Dakota,  twenty  thousand 
Blrer.  dollars. 

Coca  Bay  Bar-     Continuing  improvement  at  the  entrance  of  Coos  Bay  Harbor,  Oregon, 

n       n  —J    thirty  thousand  dollars. 

#n°tr  wSP^t?  Canal  around  Cascades  of  Columbia  River,  Oregon,  one  hundred 
^.^***™****^^- thousand  dollars. 

Upper  Cdom-  Improving  Upper  Columbia  River,  including  Snake  River,  Oregon, 
W*»^«r.  flfteeSthouSmrfSoUaiB.  '  *  f    "^    f 

I^wer  Willa-  Improving  Lower  Williamete  and  Columbia  Rivers,  ftom  Portland, 
mette.  Oregon,  to  uie  sea,  including  bar  at  mouth  of  Columbia  River,  Oregon, 

forty-five  thousand  dollars. 

TTpper  Willa-  Improving  Upper  Williamette  and  Yamhill  Rivers,  Oregon,  fifteen 
«»«««•  thousand  dSlars. 

Petalnmaa     Improving  Petalnmas  Creek,  California,  eight  thousand  dollars. 

Sacramento     Improving  Sacramento  River,  California,  sixty  thousand  dollars. 

San  Joaquin  Improving  San  Joaouin  River,  Califimiia,  forty  thousand  dollars ;  ten 
^^^*  thousand  dollars  of  wnich  amount  may  be  used  in  the  discretion  of  the 

enirineer  in  the  improvement  of  Mormon  Slough. 
Sxaminationa     Examinations  and  surveys  at  South  Pass  of  Mississippi  River:  To 
£^*h'^^^'  *^  ascertain  the  depth  of  water  and  width  of  channel  secured  and  main- 
H°  a  a  i  aVfp  p  i  Gained  firom  time  to  time  by  Janes  B.  Eads  at  South  Pass  of  the  Missis- 
Biver.  sippi  River,  and  to  enable  the  Secretary  of  War  to  report  during  the 

maintenance  of  the  work,  ten  thousand  dollars;  and  luso  to  ascertain 
by  soundings  whether  ana  to  what  extent,  within  a  distance  of  five  milea 
from  the  present  mouth  of  the  river  at  the  South  Pass,  the  gulf  has 
filled  up  by  deposits  finom  the  river  since  the  construction  of  Uie  Eads 
Jetties. 
Fox  and  Wia-     Improving  Fox  and  Wisconsin  Rivers,  Wisconsin,  one  hundred  and 
eooain  Bivera.      twenty-fl ve  thousand  dollars ;  of  which  sum  fifty  thousand  dollars  shall 
be  expended  in  continuing  the  improvement  of  the  Wisconsin  River, 
and  seventy-five  thousand  for  continuing  the  improvement  of  the  Fox 
River. 
Caloaniea  Paas     Improving  Calcasieu  Pass,  Louisiana,  twelve  thousand  dollars. 

Improving  Calcasieu  River,  Louisiana,  from  Phillips  Blufif  to  its 
mouth,  three  thousand  dollars. 
Savannah     Improving  Savannah  River,  Georgia,  fifteen  thousand  dollars. 
Birer^ 

Miaaisaippi  Improving  Mississippi  River  at  Andalusia,  Illinois,  six  thousand  dol- 
Blver.  lars. 

Improving  Mississippi  River  at  Louisiana,  Missiouri,  ten  thousand 
dollars. 
Saint  Croix     Repairing  breakwater  on  the  Saint  Croix  River  near  Calais,  four  thou- 
Birer.  sand  dollars. 

A  1  t  a  m  a  h  a     Improving  Altamaha  River,  Georgia,  five  thousand  dollars. 

WappooCut        Improving  Wappoo  Cut,  South  Carolina,  ten  thousand  dollars. 

Neabaco Creek.     Improving  Neaosco  Croek,  Virginia,  five  thousand  dollars. 

Bajon  Bar-  Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas,  eight  thoa- 
tlioiomew.  sand  dollars. 

Tensaii  Biver.       Improving  Tensas  River,  Louisiana,  three  thousand  dollars. 

Bayou  Black.        Improving  Bayou  Black,  in  Louisiana,  ten  thousand  dollars. 

BayonBoeof.        Improving  Bayou  Boeuf,  Louisiana,  five  thousand  dollars. 

Current  Blver.      Improving  Current  Ki ver,  MiMsouri  and  Arkansas,  from  Doniphan  to 
its  mouth,  two  thousand  doUars. 

Banoocas     Improving  Raneocas  River,  New  Jersey,  ten  thousand  dollars. 
Biver. 
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Improving  Christiana  River  and  Wilmington  Harbor,  Delaware:    Ghriatiana 
Deepening  the  channel  and  improving  the  harbor  of  Christiana  River  ^i^^i"* 
firom  the  JDelaware  River  to  and  above  the  city  of  Wilmington,  in  ac- 
cordance with  the  Bnrveys  and  plans  of  the  United  States  Engineer 
Department,  fifty  thonsand  dollars. 
Improving  Chester  Creek,  Pennsylvania,  three  thonsand  doUars.  Chester  CiMk^ 

Improving  Mattawan  Creek,  New  Jersey,  fifteen  thonsand  dollars.        Mattawas 

Improving  Raritan  Bay,  New  Jersey,  fix>m  Perth  Amboy  and  South    lUriUui  Bmr, 
Amboy  to  the  main  ship-channel  off  Great  Kiln,  fifty  thousand  dollars. 

Improving  Newport  Harbor,  Rhode  Island,  twenty-five  thousand  dol-  ^•^P*'*  ^""^ 
lars.  ^^* 

Improving  Tradewater  Ri  ver,  Kentucky,  open  navigation,  three  thou-    T  r  a  d  e  w at er 
«and  dollars.  ^^^^r. 

Improving  Cnmberland  River,  Kentucky,  above  mouth  of  Jelico,  ten    CnmberUaA 
thousand  dollars.  River. 

Improving  Buffalo  Bayou,  Texas :  To  secure  a  channel  of  one  hundred    Boflklo  Beyo^ 
feet,  twenty-five  thonsand  dollars. 

Improving  Kewanee  Harbor,  Wisconsin,  five  thousand  dollars.  Kewaaee  Har- 

bor. 

Improving  Niagara  River,  New  York,  five  thousand  dollars.  Niagara  Bfw. 

Improving  Portland  Harbor,  Maine,  twenty  thousand  dollars.  ^  PortUnd  Har- 

bor. 

Improving  Scituate  Harbor,  Massachusetts,  ten  thousand  dollars.  Soitoale  Har> 

bor. 

Improving  Moosabec  Bar  at  Jonesport,  Maine,  ten  thousand  dollars.     Moosabee  Bar. 

Improving  Wareham  Harbor,  Massachusetts,  ten  thousand  dollars.        Wareham  Har* 

bor. 

Improving  Canarsie  Bay.  New  York,  five  thousand  dollars.  Canaraie  Bay. 

Improving  Sheepshead  Bay,  New  York,  five  thonsand  dollars.  Sheepakea* 

Improving  Salem  River,  New  Jersey,  three  thousand  dollars.  Silem  Biwr. 

Improving  Susquehanna  River,  Pennsylvania,  above  Richards'  Isl-    SnaqnehaBma 
and,  fifteen  thousand  dollars.  Biver. 

Improving  Susquehanna  River  above  and  below  Havre  de  Grace,  Mary- 
land, fifteen  thousand  dollars. 

Imi»roving  Archer's  Hope  River,  Virginia,  five  thousand  dollars.  Archer's  Hom 

River. 

Improving  Wateree  River,  South  Carolina,  eight  thousand  dollars.        WatereeBtver. 

Improving  Santee  River,  South  Carolina,  by  deepening  and  straight-    Santee  Bivar. 
«iiing  its  outlet  to  Winyah  Bay  through  Mosquito  Creek,  twenty-two 
thousand  dollars. 

Improving  Pensaoola  Harbor,  Florida,  twenty  thousand  dollars.  Penaacola  Har- 

bor. 

Improving  Tchefnncte  River,  Louisiana,  one  thousand  five  hundred    Tohefanete 
dollars.  River. 

Improving  Tickfaw  River,  Louisiana,  two  thousand  dollars.  TiokfkwBhrar. 

Improving  Bayou  Teche  by  connecting  same  with  Grand  Lake  at    BayoaTecbe. 
Charen ton,  Louisiana,  twenty-five  thoudand  dollars. 

Improving  bar  and  harbor  at  Brazos  Santiago,  Texas,  seventy-five    Brasoa  Harbor, 
thousand  dollars. 

Improving  Yallabusha River,  Mississippi,  three  thousand  five  hundred    Yallabaslia 
dollars.  River. 

Improving  Tchula  Lake,  Mississippi,  three  thousand  dollars.  TohnlaLake. 

For  the  expenses  of  operating  and  maintaining  the  Louisville  and    LonisriUe  and 
Portland  (^anaX  for  the  nscal  year  ending  June  thirtieth,  eighteen  bun-  Portland  CanaL 
dred  and  eighty-one,  forty-two  thousand  dollars,  which  sum  shall  be 
immediately  available. 

Improving  entrance  to  Yaquina  Bay,  Oregon^  ten  thonsand  dollars.       Yaquina  Bay. 

Improving  Cowlitz  River,  Washington  Territory,  one  thousand  dol-    Cowlita  Bivwr. 
lars. 

Of  the  amount  now  available  for  the  improvement  of  Bayou  La    PieratDonnld- 
Fourche,  Louisiana,  the  snm  of  five  hundred  dollars,  or  so  much  thereof  »5nville,  remoTal 
as  may  be  necesAary,  shall  be  expended  in  the  removal  of  brick  pier  at  ^' 
Donaldsonville. 

Improving  Richmond  Harbor,  Kennebec  River,  Maine,  ten  thousand    RichmoiMl  iTnr- 
dollars;  of  which  sum  six  thousand  dollars  shall  be  expended  for  wing- ^o''.  Kenncboo 
dams  and  dredging  at  the  head  of  Swan's  Island  and  at  Hatch's  Rock,  ^^«''' 
and  four  thonsand  dollars  in  dredging  and  deepening  the  channel  at  the 
foot  of  Swan's  Island  according  to  the  plan  recommended  by  Lieuten- 
ant Russell. 
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Beierroirs  For  reseryoirs  upon  the  beadwat«r8  of  the  MisRiasippi  Riyer  and  its 
^^i  sTiTs^Di  *!"^^**ri®*>  <>"®  hundred  and  fifty  thousand  doUarB ;  and  this  sum,  to- 
jtl^or,  *^*^  gether  witn  the  sum  of  seventy  five  thonsand  dollars  heretofore  appro- 

priated for  the  construction  of  a  dam  at  Lake  Winnibigoshish,  shall  be 
expended  at  such  places  on  said  headwaters  of  the  Mississippi  River 
JVoKfo.  and  its  tributaries  as  the  Secretary  of  War  shall  determine :  And  it  is 

VrnkgeBtopTi' provided^  That  compensation  for  any  private  property  taken  or  appro- 
oomDoiMSid'for  P"**^  "*^  *"y  of  8W<1  improvements,  and  all  damages  to  private  prop- 
imdSrState laws,  ^^y  caused  by  the  construction  of  any  of  said  dams,  by  fiowage  or  other- 
*  wise,  shall  be  ascertained  and  determined  under  and  in  accordance  with 
the  laws  of  the  State  in  which  such  private  property  is  situated. 
&ight«  of  Indr     And  the  Secretary  of  the  Interior  is  Lereby  authorized  and  directed 
•ndDTO^teJ*     *^  ascertain  what,  if  any,  injury  is  occasioned  to  the  rights  of  any 
^  friendly  Indians,  occupying  any  Indian  reservation,  by  the  construction 

of  any  of  said  dams,  or  the  cuttiug  or  the  removing  of  trees  or  other 
materials  from  any  such  reservation  for  the  construction  or  erection  of 
any  of  said  dams,  and  to  determine  the  amount  of  damages  payable  to 
such  Indians  therefor;  and  all  such  damages  to  private  property  and 
to  friendly  Indians,  when  ascertained  and  determined  in  the  manner 
Ftoviio.  herein  directed  and  provided,  shall  be  paid  by  the  United  States:  Pro- 

videdf  however.  That  such  damages  shall  not  exceed  ten  per  centum  of 
the  sums  hereby  and  heretofore  appropriated  for  the  construction  of  said 
reservoirs. 
Sumpawamas     Improving  Sumpawamns  Inlet,  New  York,  five  thonsand  dollars. 

Saint  Jerome's  Improving  the  harbor  at  the  entrance  of  Saint  Jerome's  Creek,  Mary- 
Cnek  Harbor,     land,  six  thousand  five  hundred  dollars. 

Saint  Jo  n  es  For  the  improvement  of  Saint  Jones  River,  in  the  St  Ate  of  Delaware, 
River.  five  thousand  dollars. 

PuTobaBe  of  Such  parts  of  the  money  appropriated  ^y  this  act  for  any  pariicnlar 
•itea  for  looks  and  improvement  requiring  locks  and  dams  as  may  be  necessary  in  the  prose- 
**■""*•  cut  ion  of  such  improvement  may  be  expended  in  the  purohase,  volun- 

JProtito,  tary  or  by  condemnation,  as  the  case  may  be,  of  necessary  sites:  Pro- 

vided ^  That  such  expenditure  shall  be  under  the  direction  of  the  Secretary 
Pro9i$o,  of  War :  And  provided  further.  That  if  the  owners  of  such  lands  shall  re- 

fuse to  sell  them  at  reasonable  prices,  then  the  prices  to  be  paid  shall  be 
^^Ue,  how  per-  determined  and  the  title  and  jurisdiction  procured  in  the  manner  pre- 
■**'*^-  scribed  by  the  laws  of  the  State  in  which  such  lands  or  sites  are  situated. 

Mannerofmak-  It  shall  be  the  duty  of  the  Secretary  of  War  to  apply  the  money  herein 
ing  improve- appropriated  for  improvements,  other  than  surveys  and  estimates,  in 
""^^  ^'  carrying  on  the  various  works,  as  far  as  can  be  without  actual  detri- 

ment to  the  interest  of  the  government,  by  contract.    WTiere  such  works 
cannot  be  done  by  contract  without  injury  to  the  public  interest,  they 
may  be  prosecuted  by  hired  labor.    AVhere  said  works  are  done  by  con- 
tract, such  contract  shall  be  made  after  sufficient  public  advertisement 
Proposals.        for  proposals,  in  such  manner  and  form  as  the  Secretary  of  War  shall  pre- 
contracts after  scribe ;  and  such  contracts  shall  be  made  with  the  lowest  responsible 
^^Lo'^Mt  bf?d*     ^^*^^^^^»  accompanied  by  such  securities  as  the  Secretary  of  War  shall 
^  er.  jgqyjr,*^  conditioned  for  the  faithful  prosecution  of  the  work  according 

to  such  contract,  and  for  the  pro'per  payment  of  all  liabilities  incurred 
in  the  prosecution  thereof  for  labor  and  material 
^st'  ^5^2^'        ^^^'  *'^'  That  the  joint  resolution  approved  July  twentieth,  eighteen 
Aiiii«iided.         hundred  and  sixty-eight,  authorizing  the  construction  of  the  bridge  over 
Biidgo   across  the  Mississippi  River  **to  connect  the  island  of  Rock  Island  with  the 
th«Mi»«ii«Hh»piat  ciiies  of  Davenport  and  Rock  Island",  is  hereby  so  amended  as  to  re- 
^Ulaiffo"  Rock  ^***^  ^'^®  Chicago,  Rock  Island  and  Pacific  Railroad  Company  to  charge 
Islxud   Mid   Pa-  *o^  **°.Y  c^^rs  carrying  freight  other  than  those  passing  over  its  own  roaid, 
cific  Kai  1  road  aod  for  its  own  cars  when  carrying  freight,  for  other  roads,  which  it  may 
C«uDan>\  carry  across  said  bridge,  a  sum  not  exceeding  three  dollars  for  every 

i>er  Mir  loaded  car,  two-fifths  of  which  sums  shall  be  paid  by  said  railroad  com- 

^^      '  pany  into  the  Treasury  of  the  United  States  each  month  ;  and  the 

monthly  returns  thus  made  shall  be  in  such  form,  and  with  such  authen- 
tication, as  the  Secretiiry  of  War  shall  direct. 
Examinations     Sec  3.  That  the  Secretary  of  War  is  hereby  direct^xl,  at  his  discre- 
and  sunr-eys.        tion,  to  cause  examinations  or  surveys,  or  both,  and  estimates  of  cost  of 
improvements  proper,  to  be  made  at  the  following  points,  namely: 
Harbor  of  San  Luis  Obispo,  California. 

Tombigbee  River,  Mississippi,  from  Fulton  to  W^arren*s  Mill. 
The  Chattahoochee  River,  in  Georgia,  between  West  Point  and  Bolton, 
on  the  Western  and  Atlantic  Railroad,  so  as  to  couii>lete  the  survey  of 
that  portion  of  said  river. 
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Bear  Creek,  running  into  Yazoo  River. 

Harbor  at  Port  Henry,  on  Lake  Champlain. 

Frankford  Crvek  from  its  mouth  in  the  Delaware  Riveir  to  Frankford 
Avenue. 

Five  Mile  Point,  above  Bridesbnrg,  Delaware  River. 

Mouth  of  the  MiBpillion,  Delaware. 

Mokelumne  River,  California,  fh>m  its  month  at  or  near  'Woodbridge. 

New  York  Bay  between  Sandy  Hook  and  Coney  Island  Point. 

Newton  Creek,  Camden  County,  from  Delaware  River  to  head  of  navi- 
gation. 

Mantua  Creek,  Gloucester  County,  from  Delaware  River  to  head  of 
navigation. 

Maurice  River  from  Delaware  Bay  to  Mlllville,  Cumberland  County. 

Salem  and  Cohansey  Rivers,  New  Jersey. 

Completing  survey  of  Harlem  River  and  through  the  Harlem  Kilns 
to  the  East  River. 

Survey  for  harbor  of  refuge  in  Lake  Pepin,  at  Stockholm,  Wisconsin, 
and  Lake  City,  Minnesota. 

Beaver  Bay,  Minnesota,  to  ascertain  the  cost  and  practicability  of 
making  it  a  harbor  of  refuge. 

Grand  Portage  Bay  and  Wans-wau-goising  Bay,  Minnesota,  to  deter- 
mine which,  if  either,  should  be  made  a  harbor  of  refuge. 

Sackett's  Harbor,  New  York. 

Matagorda  Bay  at  the  mouth  of  Saint  Mary's  Bayou,  near  the  town 
of  Mati^^orda,  Texas. 

Harbors  of  Madison  and  Clinton,  Connecticut. 

Edgartown  Harbor  and  South  Beach,  Massachusetts. 

Staunton  River  from  Brook  Neal,  in  Campbell  County,  to  mouth  of 
Pig  River,  Virginia. 

Koanoke  Riiver  from  Weldon  North  Carolina,  to  Clarksville,  Virginia. 

Bear  Creek,  running  from  Northeast  Mississippi  into  the  Tennessee 
River. 

To  deepen  the  channel  of  the  Harrisecket  River  from  Weston's  Point 
to  Freeport  Landing  in  Freepor(,  Maine. 

The  diannel  of  Broad-  Creek  on  the  west  side  of  Kent  Island,  Mary- 
land. 

Harbor  of  Brunswick,  on  the  Androscoggin  River. 

Bnszard's  Bay  and  Barnstable  Bay,  Massachusetts,  at  the  entrance  of 
the  proposed  Cape  Cod  Canal. 

Sabine  Pass,  Texas,  through  Sabine  Lake  and  River  to  Orange  and 
Sabine  Lake,  and  the  Neches  River  to  Beaumont,  to  ascertain  the  cost 
and  practicability  of  a  deep-water  channel  from  Sabine  Pass  to  Orange 
and  Beaumont. 

Old  Town  Creek,  Mississippi. 

Bar  at  month  of  Winyah  Bay,  near  Georgetown,  South  Carolina. 

Little  Red  River  in  ijrkansas. 

And  the  Secretary  of  War  is  hereby  directed  to  cause  to  I.e  made  ex- 
aminations and  surveys,  or  both,  and  estimates  of  the  cost  of  the  fhrther 
improvements  necessary  to  be  made  in  the  Savannah  River  and  Harbor 
to  increase  the  depth  of  the  water  in  said  river  and  harbor  from  the 
bar  up  to  the  city  to  twenty-two  feet,  and  to  make  an  estimate  of  the 
cost  of  widening  the  channel  of  the  Savannah  River  opposite  the  city 
to  six  hundred  teet  of  uniform  depth  with  the  balance  of  the  channel. 

Young's,  Lewis'  and  Clarke's,  and  Skipanon  Rivers,  entering  into 
Young's  Bay,  in  the  county  of  Clatsop,  near  mouth  of  Columbia  River, 
Oregon. 

Snake  River  from  Lewiston  to  the  mouth  of  Salmon  River,  Idaho 
Territory. 

Corsica  Creek,  Marvland, 

Harbor  at  mouth  of  Cedar  River,  on  Green  Bay,  Idichigan. 

Lynn  Harbor,  Massachusetts. 

Merrimao  River  from  Lawrence,  Massachusetts,  to  Manchester,  New 
Hampshire. 

Channel  between  islands  of  North  Hero  and  South  Hero,  Lake  Cham- 
plain. 

Little  Tennessee  River  frt>m  its  mouth  on  the  Holston  or  Big  Ten- 
nessee River  to  the  mouth  of  Tellico  River. 

Dog  Island  Harbor,  harbor  of  Key  West,  Crystal  River,  La  Grange 
Bayon  up  to  Freenort.  Manatee  River,  and  Crooked  River,  Florida. 

Indian  River,  Florida,  at  the  north  end,  in  view  of  opening  a  passage 
into  the  lagoon  one-half  mile  east. 
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From  a  point  between  Ellis  Island  and  the  docks  of  New  Jersey  Cen- 
tral Railroad  to  a  point  between  Robbins*  Reef  Light  and  Constable 
Hook,  in  waters  of  New  York  Bay,  New  Jersey. 

Big  Black  River,  Mississippi. 

Ontlet  of  harbor  of  Ship  Island. 

Harbor  at  Boloxi,  Mississippi. 

Harbor  at  Pascaeojula,  Mississippi. 

Upper  thoroughtare  leading  into  Tangier  Sound,  DeiFs  Island,  and 
Rock  Creek,  Maryland. 

Fish  Bend,  near  Fort  Chartres,  in  the  Mississippi  River. 

Murder  Kiln,  Delaware. 

Delaware  River. 

Potomac  and  Anacostia  Rivers,  in  ^he  vicinity  of  Washington,  Dis- 
trict of  Columbia,  with  reference  to  the  improvement  of  navigation,  the 
establishment  of  the  harbor-line,  and  the  raising  of  the  flats,  so  far  as 
their  improvement  may  be  necessary  to  the  improvement  of  navigation 
and  the  establishment  of  the  harbor-line. 

Mouth  of  Cedar  River,  Green  Bay,  Michigan. 

Greenp*  rt  Harbor,  New  York. 

Survey  for  harbor  of  refuge  at  New  Buffalo,  Michigan. 

The  headwaters  of  the  Cannon  River,  in  Minnesota,  with  a  view  that 
the  same  may  be  added  to  the  reservoir  system  of  the  Upper  Missis- 
sippi. 

The  water  connection  between  the  Waccaraaw  and  Cape  Fear  Rivers, 
with  the  view  of  ascertainiuff  if  a  continuous  inland  water  connection 
cannot  thereby  be  established. 

Toledo,  Ohio,  for  a  straight  channel  to  Lake  Erie. 

For  harbor  at  Caseville,  Saginaw  Bay,  Lake  Huron. 

The  Calumet  River  from  South  Chicago  to  the  village  of  Pullman,  on 
Lake  Calumet. 

For  a  further  survey  of  James  River,  for  the  purpose  of  ascertaining 
the  practicability  and  cost  of  procuring  a  channel  of  twenty-five  feet  at 
full  tide  from  Richmond  to  the  mouth  of  the  river 

Survey  of  Upper  Machodoo  Creek,  a  tributary  of  Potomac  River. 

Survey  of  ifrbana  Creek,  a  tributary  of  Rappahannock  River,  from 
the  village  of  Urbana  to  the  Oaks. 

The  harbor  of  Mamaroneck,  New  York. 

Cumberland  River  at  Smith's  Shoals,  in  ihe  State  of  Kentucky,  to 
ascertain  the  practicability  and  the  cost  of  a  canal,  with  looks  and 
dams,  from  the  head  to  the  foot  of  said  shoals. 

The  harbor  at  the  Delaware  Breakwater,  and  the  entrance  thereto. 

Indian  River,  in  the  State  of  Delaware,  fh>m  its  mouth  to  Millsbo- 
rough. 

Survey  of  the  Clarion  River  from  its  month  to  Rid^way,  Pennsylvania. 

From  Brazos  de  Santiago  through  Laguna  Madre  to  Point  Isabel. 
Texas,  to  ascertain  the  cost  and  practicability  of  a  deep-water  channel 
frt>m  the  anchorage  at  Brazos  de  Santiago  to  the  railroad  wharf  at 
Point  Isabel. 

Survey  for  breakwater  and  harbor  of  refrige  at  Milford  Connecticut. 

Entrance  to  Gray's  Harbor.  Washington  Territory. 

Between  Baker's  Bay  and  Shoalwater  Bay,  Washington  Territory,  for 
canal  for  liffht  draught  vessels. 

Missouri  River  at  or  near  Arrow  Rook. 

For  survey  of  Nishnabotana  frt>m  Hamburg,  Iowa,  to  its  Junction 
with  the  Missouri. 

Skipton  Creek,  Maryland. 

Bush  River,  Maryland,  fit>m  Harford  Furnace  to  Chesapeake  Bay. 

Licking  River  from  its  mouth  to  Falmouth,  in  Kentucky. 

Oregon  Inlet,  in  Dare  County^n  North  Carolina. 

Survey  of  Chehalis  River,  in  Washington  Territory. 

Whiteoak,  Meherriu,  and  New  Rivers,  in  North  Carolina. 
AfproprUtion.  Sec.  4.  That  for  the  examinations  and  surveys  herein  provided  for» 
and  for  incidental  repairs  of  harbors  for  which  there  is  no  special  appro- 
priation, the  sum  of  fifty  thousand  dollars  is  hereby  appropriated  out  of 
any  money  in  the  Treasury  not  otherwise  appropriated ;  and  in  every 
case  where  examinations  or  surveys  are  made,  the  report  thereon  shall 
embrace  such  information  concerning  the  commercial  importance,  pres- 
ent and  prospective,  of  the  improvement  contemplated  thereby,  and 
such  general  commercial  statistics  as  the  Secretary  of  War  may  be  able 
to  procure. 

Approved,  March  3,  1881. 
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APPENDIX  No.  I. 


SEA' WALL  AT  OOVBBNOB'S  ISLAND,  NEW  YOBK  HAKBOB,  IN  OHABOE 
OF  COLONEL  H.  W.  BENHAM,  GOBPS  OF  BNGINEBBS. 


EXPLANATION  OF  THE  ESTIMATE, 

Extracts  from  letter  f rani  Maj,  Otn.  W.  S.  Hancock,  commanding  Military 
DiviHon  of  the  Atlantic^  to  the  Adjutant- General  United  States  Army y 
dated  August  20,  1878. 

Sib  :  I  have  the  honor  to  recommend  a  saitable  appropriation  for  the 
completion  of  sea-wall  around  Governor's  Island.  Colonel  Benham,  the 
Engineer  officer  in  charge,  has,  I  am  informed,  made  estimates  for  the 
purpose.  I  cannot  too  strongly  urge  the  necessity  for  the  early  pros- 
ecution and  completion  of  this  important  work.  Governor's  Island  is 
within  the  greatest  city  of  this  continent.  New  York,  and  in  immedi- 
ate proximity  to  the  great  city  of  Brooklyn;  and  on  these,  as  well  as 
on  the  sanitary  grounds  fiilly  set  forth  in  the  witliin  communication,  to 
which  I  invite  special  attention,  its  bounds  should  be  permanently  fixed 
by  a  suitable  sea-wall.  The  shore  between  high  and  low  tides  is  shelv- 
ing and  interspersed  with  rocks,  which  serve  to  retain  at  the  fall  of 
the  tide  the  refuse  brought  up  at  high- water.  As  an  illustration  of  the 
evil  from  this  source,!  would  state  that  ofiicial  reports  of  observations 
carefully  made  in  the  six  months  from  July,  1873,  to  January,  1874,  show 
that  the  following  carcasses  of  dead  animals  floating  in  the  bay  were 
thrown  upon  the  island  during  that  period,  viz :  July,  1873,3695  August, 
1873,  206;  JSeptember,  1873,  121;  October,  1873,  58;  November,  1873, 
75;  December,  1873,  75 ;  total  for  six  months  of  1873,  903. 

Although  these  carcasses  are  offensive  and  ii^urious,  they  are  prob- 
ably not  so  dangerous  to  health  as  the  clothing,  bedding^  &c.,  infected 
with  disease,  thrown  upon  the  shore  of  the  island  by  the  tide,  and  which 
lodges  for  want  of  a  sea-wall.  Yellow  fever  on  the  island  was,  in  one 
instance  at  least,  traced  directly  to  the  latter  cause. 
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It  is  true  that  the  management  of  the  general  police  of  the  harbor  by 
the  city  is  not  so  bad  now  as  it  was  during  the  time  to  which  the  sta- 
tistics above  given  relate,  but  still,  although  in  a  somewhat  smaller 
degree,  the  nuisance  remains,  and  can  only  be  properly  dealt  with,  for 

this  island,  through  the  aid  of  a  sea-wall. 

•  •  •  •  •  • 

Hoping  the  subject  may  receive  the  favorable  consideration  of  the 
War  Department  and  Congress,  I  am,  sir. 

Very  respectfully,  your  obedient  servant, 

WiNFiELB  8.  Hancock, 

Major-Oeneralj  Commanding. 

Indorsement  by  commanding  officer  at  Fort  Columbus^  dated  August  8, 
1878,  on  report  by  Assistant  Surgeon  J.  P.  Kimball  on  sanitary  condi- 
tion of  the  post  J  the  substance  of  which  is  stated  in  the  above  extracts  from 
General  Hancocks  letter;  and  indorsement  of  Surgeon  and  Medical  Di- 
rector J.  M.  Cuyler,  U,  S.  A. 

Heabquabtebs  Fort  Columbus, 

August,  8, 1878. 
The  facts  stated  by  Assistant  Surgeon  Kimball  are  well  known  to  any 
one  who  has  resided  on  Governor's  Island  for  any  length  of  time.  The 
sanitary  condition  of  this  island  will  never  be  good  until  its  shores  are 
protected  from  filth  by  a  suitable  sea-wall,  and  with  the  view  of  bring- 
ing this  subject  to  the  notice  of  the  commanding  general  this  report  is 
respectfully  referred  to  department  headquarters. 

J.  P.  Sanger, 
Captain^  First  Artillery^ 

Commanding  Post. 

Headquabters  Division  Atlantic 

AND  DEPABTMENT   EAST, 

Medical  Dibectob's  Office, 
Oovernor^s  Island^  New  York  Harbor,  August  13,  1878. 
As  a  sanitary  measure,  the  completion  of  the  sea-wall  around  the 
entire  Island  is  unquestionably  of  the  greatest  importance,  and  I  most 
earnestly  recommend  that  the  work  be  done  at  as  early  a  period  as  pos- 
sible. 

Jno.  M.  Cuyleb, 
Colonel  and  Surgeon,  U.  S.  A,, 
Medical  Director. 

Fxtraot  from  annnal  report  of  CoL  M.  W.  Benham,  Corps  of  Engineers  j 

dated  July  11, 1878. 

•  •  •  •  •  •  • 

I  would  also  respectfldly  represent  the  condition  of  the  shores  and 
shoals  upon  the  southeast  part  of  this  island,  back  of  the  range  of  offi- 
cers' quarters,  between  the  South  Battery  and  the  main  wharves. 

The  shore  line  along  the  reach  named  is  without  protection,  and  is 
irregularly  broken  down  by  the  wash  of  the  waves  in  storms,  while  in 
front,  or  outward  firom  the  shore,  a  shoal  extends,  bare  at  low-water,  to 
the  distance  of  100  to  200  feet,  which,  from  its  position  in  the  eddy  be- 
tween the  Buttermilk  Channel  and  the  Hudson  Biver,  receives  the  drift 
and  carrion  oflfal  of  the  river,  making  it  often  very  offensive  to  the  resi- 
dents on  the  island. 
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The  best  remedy  for  this,  and  a  necessity,  I  consider  to  be  a  sea-wall, 

of  ronnded  or  convex  line  of  short  faces  mnning  oat  apon  this  shoal,. 

which,  without  indentations,  would  give  a  regular  current  and  direction 

to  the  water,  thus  tending  to  carry  off  all  such  offensive  matter,  while 

the  space  in  rear,  filled  up  as  it  might  be  without  great  cost,  in  i)art 

perhaps  by  the  garrison,  would  add  some  acres  to  the  area  of  the  island 

where  every  yanl  of  land  is  so  valuable. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

H.  W.  Benhajm, 
Brevet  Major- Oeneraly 

CoImmI  of  Engineers. 


BEPOBT  ON  THE  CONSTRUCTION  OP  A  SEA-WALL  AROUND  GOVERNOR'S  ISLAND,  NEW 
YORK  HARBOR,  BY  LIEUT.  EUGENE  GRIFFIN,  CORPS  OF  ENGINEERS,  DATED  JANUARY 
26,1880. 

Governor's  Island, 
New  Ywrh  Harhor^  January  26, 1880. 

Sir  :  In  accordance  with  instructions  fh>m  these  headquarters,  I  have  the  honor  to- 
•ahmit  the  foUowinff  report  upon  the  construction  of  a  sea-waU  around  this  island. 

The  necessity  of  this  waU  has  already  heen  settled  in  the  affirmative.  It  is  not  for 
the  benefit  of  Governor's  Island  alohe ;  the  cities  of  New  York  and  Brooklyn  are  also 
Ivgely  interested.  The  island  does  not  lay  so  far  from  either  as  to  render  them  safe 
from  any  contagious  disease  which  may  raffe  thereon.  That  they  escaped  from  the 
epidemics  of  1656  and  1870  is  true,  but  that  uiey  would  again  be  as  fortunate  is  ex- 
tremely problematicaL 

The  object  to  be  attained  by  the  wall  must,  of  course,  influence  its  location  and  con- 
struction, and  therefore  requires  careful  consideration. 

Its  construction  is  necessary,  principally,  as  a  sanitary  measure,  for  the  following 
reasons: 

During  the  summer  months,  on  account  of  its  exposed  position.  Governor's  Island  is 
■abject  to  epidemics  and  diseases  frt>m  several  exterior  causes.  In  a  report  on  the  sani- 
tary condition  of  the  island  made  by  Assistant  Surgeon  J.  P.  Kimball,  U.  S.  A.,  to  the 
medical  director  of  this  division,  June  26,  1879,  he  argues  that  the  yellow-fever  epi- 
demics of  1856  and  1870,  which  caused  such  suffering  on  this  island  and  which  did  not 
extend  to  New  York  City,  were  due,  wholly  or  in  part,  to  the  proximity  of  the  Atlantic 
Docks  in  Brookljrn,  where,  as  a  general  rule,  vessels  from  infected  ports  were  dis- 
charged either  directly  or  by  liffht'Crs.  The  exposed  fiats  on  the  southeast  of  the 
island  are  an  excellent  place  of  n>dgment  for  the  xerms  of  this  disease,  which  might 
easily  be  wafted  across  the  narrow  Buttermilk  Channel.  Doctor  Kimball  thinus  it 
highly  probable  that  this  was  the  manner  in  which  the  fever  was  introduced  j  it  origi- 
nated and  raged  with  the  greatest  severity  among  the  families  residing  on  this  portion 
of  the  island.  That  this  may  occur  asain  is  more  than  likely,  and  the  only  effectual 
preventive  would  seem  to  be  a  sea-wau  at  or  beyond  low-water  mark,  so  as  to  afford 
no  foothold  to  this  terrible  scourge. 

Again,  diseases  and  disorders  are  generated  by  the  putrefying  bodies  of  animals  left 
stranded  on  the  shores  of  the  island  by  the  receding  tide.  The  reports  of  the  com-^ 
mander  of  Fort  Columbus  show  that  during  the  months  of  May,  June,  July,  August, 
and  September,  1879,  the  following  enormous  aggregate  was  reached :  1,221  dead  ani- 
mals and  pieces  of  carrion,  3  corpses— 2  men  and  1  inumt ;  and  that,  in  addition,  73  bed- 
sacks,  pillows,  blankets,  ^c,  were  found  on  the  shores  and  bumea,  the  latter  perhaps- 
being  even  more  injurious  than  the  animals.  The  deleterious  effect  of  this  frightful 
showing  can  be  easily  ima/pned.  Unceasing  vigilance  on  the  part  of  the  island  police 
alone  prevents  the  more  dire  results. 

The  post  commander  indicates  four  points  as  particularly  liable  to  these  visitations,^ 
vis:  Directly  south  of  and  adjoining  the  coal-dock,  near  the  post  hospital,  just  south 
«f  Castle  Williams,  and  the  strip  of  beach  between  the  engineer  boat-house  and  the 
anenal.  The  results  of  my  own  observations  agree  with  this,  and  these  points  are 
where  eddies  exist,  and  such  results  would  conse<|uently  be  expected,  due  to  the  direc- 
tion of  the  currents.  The  proper  remedy  for  this  evil  is  evidently  a  sea-wall  at  or 
near  the  low-water  line. 

Due  to  the  proximity  of  the  large  cities  of  New  York  and  Brooklyn,  and  the  immense 
amount  of  filth  and  refuse  hourly  passing  from  them  to  the  waters  of  the  bay,  theee 
waters  are  carried  past  the  island  saturated  with  organic  matter. 
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At  low-tide  the  exposM  flats  are  covered  with  this,  and  decay  results  at  once  from 
the  powerful  effect  of  the  summer  snn.  At  present  this  evil  is  unaroidable.  These 
flats  should  evidently  be  excluded  from  the  action  of  the  water. 

This  brief  r^sumd  snows  that,  as  a  sanitary  measure,  it  is  of  prime  importanoe  that 
the  wall  be  built  at,  or  as  near  as  possible  to,  the  low-water  line. 

Detached  portions  of  walls  are  already  constructed  as  follows :  From  the  stone  wharf 
a  straight  reach  of  607  feet  towards  the  northwest,  thenc4^  300  feet  towards  Castle 
Williams,  terminated  at  this  point  bv  a  wall  running  at  right  angles  some  ^{9  feet  to 
the  bank.  This  wall  is  between  the  high  and  low-water  lines,  i^nnd  Castle  Will- 
iams there  are  354  feet  of  wall  completed,  built  at  the  low- water  line.  This  was  prob- 
ably built  at  the  same  date  as  the  castle  itself,  but  is  in  ^ood  condition. 

Between  the  castle  and  the  post  hospital  (the  old  isolation  ward  used  temporarily  as 
a  post  hospital)  there  are  three  reaches  of  259,  551,  and  204  feet,  respectively,  but  this 
wall  is  but  partially  completed,  is  above  the  high-water  line,  and  is  therefore  of  little 
value.  From  the  hospitiu  towards  the  South  Battery  there  are  two  reaches  of  272  and 
458  feet,  respectively,  in  nearly  a  right  Une,  Just  above  mean  low-water,  and  from  the 
extremity  of  the  last  line  a  partially  completed  wall.  135  feet  in  length,  extends  in  a 
eurve  around  the  South  Battery.    This  wall  was  built  in  lb66-*67. 

To  recapitulate,  there  are  1,991  feet  of  sea-wall  completed,  in  proper  position,  and  in 
good  condition :  tnere  are  39  feet  in  like  condition,  but  of  no  value  should  the  wall  be 
extended;  finally,  there  1,149  feet  partially  completed,  in  a  useless  position,  and  of  no 
value  to  the  general  plan,  except  so  far  as  it  may  furnish  materiaL  These  walls  are 
all  built  of  several  courses  of  granite  blocks,  about  one  and  a  half  feet  in  thickness, 
and  of  varving  length,  backed  with  concrete,  and  having  a  coping  of  dressed  stone 
three  feet  in  width 

It  is  not  considered  that  this  report  is  to  fix  any  line  of  wall,  but  simply  to  recom- 
mend an  approximate  line,  suitable  to  aooomplish  the  desired  results,  and  to  give 
general  data  bearing  on  the  subject.  I  have  considered  it  simply  firom  a  sanitary 
point  of  view.  The  wall  will  probably  be  built  under  the  direction  of  an  engineer 
officer,  and  as  Governor's  Island  is  a  fortified  position,  and  part  of  the  interior  line  of 
defense  of  New  York  Harbor,  other  considerations  may  come  in  to  modify  the  proposed 
line,  and  more  detailed  data  than  I  have  had  the  time  to  obtain  will  be  used  to  tbc  the 
flnal  location. 

I  have  based  my  recommendations  on  careful  consideration  of  all  available  data  and 
personal  knowledge  of  the  local  peculiarities,  derived  from  several  months'  work  on 
a  survey  of  the  island;  and  the  proposed  line,  and  reclaimed  land  consequent  thereon, 
will  not  only  be  detrimental  to  tne  commercial  interests  of  the  hfurbor,  by  ii^uilng  the 
channels,  but  will,  I  think,  be  a  positive  benefit  by  increasing  (slightly  to  be  sure)  th« 
scour  which  has  made  Buttermilk  Channel  a  commercial  highway  where  formerly  cows 
<jould  pass  at  low-water. 

Governor's  Island  lies  directly  in  the  track  of  the  East  River,  at  its  mouth,  so  to 
speak.  The  powerful  current  from  this  river  at  ebb  tide,  broken  somewhat  by  Dia- 
mond Reef,  strikes  the  northeast  point  of  the  island,  divides,  and  swells  the  current 
of  the  Hudson  or  North  River  on  the  west,  and  sweeps  through  Buttermilk  Channel 
on  the  east ;  the  latter  portion  is  deflected  by  the  shore  line  and  the  docks  towards  the 
Atlantic  Basin  and  docks  on  the  Brooklyn  side,  which  in  turn  deflect  it  westward. 
(The  directions  of  the  currents  are  shown  on  the  aocompanytnff  map  marked  A.*  The 
rapid  shoaling  south  of  the  entrance  to  the  Atlantic  Basin  is  due  to  the  westward 
deflection  of  the  current  by  the  dock  above.)  The  flood  current  has  a  very  peculiar 
direction  aronnd  the  shores  of  the  island.  Settinjy;  directly  upon  the  wall  around  Cas- 
tle Williams  from  an  almost  northerly  direction,  it  divides  and  flows  gentlv  along  the 
west  and  northeast  shores ;  the  first  or  west  current  follows  the  line  of  the  shore  to 
the  South  Battery,  and  then  continues  on  directly  towards  Brooklyn  until  near  the 
buoy,  when  it  turns  up  the  East  River ;  the  second  current  continues  to  follow  the 
shore  to  the  docks. 

Between  the  docks  and  the  South  Battery  the  waters  are  thus  undisturbed  at  all 
stages  of  the  tide,  and  the  shoal  along  this  line  is  the  natural  result.  The  swift  cur- 
rent of  Buttermilk  Channel  would  soon  wear  this  shoal  away  if  it  lay  within  the 
sphere  of  its  action. 

The  conditions  governing  these  currents  are  nearly  permanent ;  the  farther  works 
at  Diamond  Reef  will  not  be  of  such  extent  as  to  produce  any  material  effect,  and 
there  is  no  reason  to  suppose  that  any  shoaling  will  take  place,  along  the  line  of  the 
Brooklyn  docks  neoessitatinff  their  farther  extension.  The  sea-wall,  then,  should  be 
made  to  follow  approximately  the  bottom  contours,  from  the  docks  to  the  South  Bat- 
tery, in  order  to  obtain  a  state  of  permanence,  and  to  produce  no  effect,  or  as  little  as 
possible,  on  the  tide-way  and  surrounding  shores,  a  result,  of  course,  desirable  to  ob- 
tain.   All  re-entering  angles,  however,  should  be  strictly  avoided,  and  all  salient  angles 

*  The  maps  are  not  printed. 
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made  as  obtase  ao  jiossible.  A  re-entering  angle  woold  only  form  a  place  of  deposit, 
and  in  a  ghort  time  an  exposed  beach  would  be  the  result.  The  amount  of  ground 
ihuA  reclaimed,  and  consequent  contraction  of  the  water-way,  would  not  affect  the 
currents  to  any  appreciable  extent.  As  before  stated,  this  portion  of  the  water-way 
lies  beyond  the  action  of  the  current,  and  the  waters  at  this  point  are  always  more  or 
leas  quiescent. 

The  North  and  East  Rivers  unite  southwest  of  the  island,  and,  as  would  be  expected, 
a  shoal  extends  to  this  i>oint.  The  wall  by  the  hospital  should  be  extended  142  feet 
in  the*  same  direction,  and  from  thence  directly  to  the  castle,  thus  bringing  it  at  about 
low -water. 

On  the  north,  if  the  wall  now  completed  in  the  ordnance  grounds  be  extended  301 
feet  on  the  same  Hue,  thence  510  feet  towards  the  castle  dock,  and  thence  to  the  boat- 
house  and  shore,  the  action  of  the  current  will  keep  the  small  amount  of  exposed  land 
clear.     A  short  wall,  79  feet  in  length,  will  be  necessary  to  connect  the  castle  wall  with    • 
the  dock. 

The  wall,  as  thus  completed,  would  extend  around  the  entire  island,  except  between 
the  three  docks,  and  for  various  reasons  it  may  be  desirable  to  have  an  exposed  beach 
in  these  intervals.  If,  however,  it  is  deemed  advisable  to  complete  the  wall  between 
the  stone  dock  and  the  main  dock,  it  may  be  done  on  the  line  indicated.  (On  the  ac- 
companying map  marked  B  these  additional  walls  will  be  found  indicated  by  broken 
red  lines,  and  located  in  accordance  with  the  above  recommendations.)  Their  lengths 
are  as  follows:  From  the  arsenal  to  the  castle,  1,092  feet ;  from  the  castle  to  the  nos- 
pital,  1,515  feet;  from  the  South  Battery  to  the  docks,  1,76<J  feet:  and  between  the 
docks,  138  feet;  total, 4,511  feet.  General  H.  W.  Benham,  Corps  of  Engineers,  in  his 
annual  report  to  the  Chief  of  Engineers  for  ltf79,  estimates  for  1,800  feet  of  sea-wall  in 
rear  of  the  line  of  officers'  quarters,  at  $20  per  foot.  Taking  this  estimate,  the  cost  of 
the  entire  wall  would  be  $90,220. 

The  amount  of  land  reclaimed  and  added  to  the  area  of  the  island  would  be,  between 
the  docks  and  South  Battery,  about  4.3  acres;  between  the  hospital  and  Castle 
Williams,  2.1  acres;  between  the  castle  and  the  arsenal,  1.4  acres;  and  between  the 
docks,  0.2  acre ;  making  a  total  of  about  8  acres,  an  increase  of  about  ^  in  the  area  of 
the  island.  It  is  impossible  to  accurately  estimate  the  value  of  this  land,  but  from  the 
position  of  Governor's  Island  it  is  evident  that  every  acre  gained  in  this  way,  without 
detriment  to  the  commercial  interests,  is  extremely  valuable.  Over  half  thfs  amount, 
it  will  be  noticed,  is  gained  between  the  docks  and  the  South  Battery.  This  land 
would  be  of  no  direct  use  for  the  erection  of  military  defenses  for  the  harbor,  but  would 
be  extremely  valuable  for  the  erection  of  shops  and  other  buildings,  which  might 
otherwise  encroach  upon  the  defensive  lines  of  the  island. 

To  fill  in  this  area  to  a  proper  level  would  require  a  mean  depth  of  about  five  or 
six  feet,  and  this  would  require  sixty  or  seventy  thousand  cubic  yards  of  material. 
The  west  side  might  be  filled  entirely  by  cutting  the  bank  down  to  the  level  of  the 
wall,  and  doubtless  a  vast  amount  of  material  might  bo  obtained  at  no  expense  that 
is  now  dumped  beyond  the  Narrows.  The  amount  of  filling  in,  and  the  question  of 
obtaining  material  therefor,  are  serious  considerations,  and,  with  others  mentioned 
before,  may  make  certain  changes  in  the  location  of  the  wall  desirable,  or  even  neces- 
sary. 

I  have  not  considered  it  neceasary  to  connect  the  extremities  of  the  wall  by  the 
coal  and  main  docks  with  the  shore.  These  docks  are  built  of  heavy  crib-work,  and 
would  almost  of  themselves  retain  the  filling  and  exclude  the  water  sufficiently  to 
prevent  all  outward  wash.  Heavy  planking,  however,  would  make  them  perfectly 
secure. 

I  would  state,  in  concluding,  that  any  changes  which  may  be  made  in  the  location 
of  the  wall  will  not  greatly  affect  its  length,  and  on  the  basis  of  General  Benham's 
estimate  $90,000  will  be  the  probable  expense,  though,  as  any  change  would  probably 
tend  to  shorten  the  wall,  this  amount  may  be  taken  as  the  maximum  limit. 
Very  respectfully,  your  obedient  servant, 

Eugene  Griffin, 
First  Lieutenant  of  Engineers. 

Assistant  Adjutant-General, 

Headquarters  Military  Division  of  the  Atlantic^  Governor's  Island, 

[First  indorsement.] 

Headquarters  Miijtary  Division  of  the  Atlantic, 

Governor'' s  Island,  N,  F.  H,,  Januarg  30,  1860. 
Respectfully  forwarded  to  the  Adjutant-General  of  the  Army. 

The  necessity  for  the  early  completion  of  the  sea-wall  around  Governor's  Island, 
with  a  view  not  only  to  the  better  preservation  of  the  island  itself  and  the  health  of 
its  inhabitants,  but'to  the  general  improvement  of  the  harbor  of  New  York  and  the 
smitary  condition  of  New  York  City  and  Brooklyn,  has  been  heretofore  represented 
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by  me  to  higher  authority,  eepecially  in  my  report  on  the  subject  dated  August  20, 
187H.  The  project  is  also  understood  to  haTe  received  the  recommendation  of  the 
Engineer  Bureau  of  the  War  Department  and  of  the  Secretary  of  War  to  Congress,  and 
to  have  had  already  partial  consideration  by  that  body.  The  within  report  of  First 
Lieut.  Eugene  Griffin,  Corps  of  Engineers,  with  accompanying  map,  not  only  shows 
the  importance  of  the  subject  in  its  general  aspect,  but  also  sets  it  forth  in  detail,  and 
it  is  commended  to  the  attention  and  consideration  of  higher  authority  in  connection 
with  the  papers  previously  submitted. 

If  any  information  in  addition  to  that  contained  in  the  within  report  and  in  previous 
reports  is  deemed  necessary,  I  shall  be  glad  to  fhrmsh  it,  if  practicable,  and  trust  that 
the  matter  may  receive  early  consideration. 

W.  8.  Hancock, 
Mqfor-Oeneral,  Cammt^ndimg. 
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LETTER  FROM  LIEUT,  COL,  Q,  A,  GILLMORE,  CORPS  OF  ENQINEER8,  TO 
THE  CHIEF  OF  ENGINEERS,  RESPECTING  THE  PRESENT  CONDITION 
OF  OUR  SEA-COAST  DEFENSES,  AND  THE  IMPORTANCE  OF  STRENGTH- 
ENING THEM. 

New  Yobk,  July  16,  1881. 

General  :  My  annual  report  upon  the  harbor  defenses  in  my  charge, 
occupying  the  Atlantic  sea-board  from  New  York  to  Florida,  is  herewith 
submitted. 

I  am  constrained  by  a  somewhat  intimate  knowledge  of  the  notable 
weakness  of  these  defenses  to  offer  the  following  notes  and  suggestions 
upon  the  problem  of  sea-coast  defense  presented  for  solution  at  the 
present  day. 

AN  UNPBOTECTED  SEA-OOAST. 

The  published  records  of  our  War  Department  for  the  last  dozen 
years  show  with  great  force  and  clearness  that  we  not  only  possess  no 
gtins  capable  of  making  a  good  defense  against  a  modem  fleet,  but  that 
U  we  had  the  guns  we  have  no  places  in  readiness  to  receive  them  where 
they  could  be  effectively  served  against  armored  vessels  firing  small 
missiles  and  case-shot  at  suitable  ranges. 

In  other  words,  before  we  can  hope  to  repel  the  attacks  of  war  vessels 
of  recent  tyi)e,  not  only  will  the  artillery  for  our  forts  have  to  be  pro- 
cured, but  the  forts  themselves  will  need  to  be  built,  or  the  existing 
forts  greatly  modified. 

This  statement  is  so  entirely  true  with  respect  to  the  most  valuable 
of  our  positions  on  the  sea-board,  that  they  may  very  properly  be  re- 
garded as  wholly  destitute  of  protection,  that  which  has  been  provided 
for  them  by  the  stringent  economies  of  Congress  being  of  little,  if  any, 
account. 

It  is  true  that  we  have  on  hand  at  eur  forts  and  arsenals  a  number 
of  old  mortars  and  rifled  and  smooth-bore  guns  of  obsolete  models  and 
iDsufficient  calibers,  and  the  best  of  them  could  soon  be  put  in  readiness 
for  such  doubtful  service  as  they  might  be  able  to  render  in  our  barbette 
batteries,  where  both  guns  and  gunners  are  in  full  view,  exposed  to 
direct  and  curved  tire.  Whether  they  could  be  served  at  all,  even  for 
a  brief  period,  in  these  exposed  positions,  against  vessels  showering 
grape,  canister,  and  case-shot  from  large  guns,  and  leaden  bullets  from 
machine  guns  and  other  rifles,  would  be  a  question  of  the  greatest  im- 
port, were  the  guns  themselves  of  the  requisite  power.  They  are  known, 
however,  to  be  so  entirely  unfit  for  the  work  they  would  have  to  do  as 
to  render  it  in  great  measure  immaterial  whether  they  could  be  served 
or  not.  It  is  not,  however,  altogether  immaterial,  for  these  small  cali- 
bers would  be  useful  against  w^^len  vessels  and  some  of  the  old  thin- 
plated  iron-clads.  They  would  be  of  some  value  in  defending  shallow 
barbers  accessible  to  vessels  of  light  draught  only,  belonging  to  either 
of  these  two  classes. 
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It  thus  happens,  since  we  have  a  partial  supply  of  small  guns  and  uo 
large  ones,  that  we  can  make  a  better  defense  of  our  shallow  and  less 
valuable  harbors  than  we  can  of  those  ha\ing  deep  and  capacious  chan- 
nels of  approach.  New  York,  Newport,  Boston,  and  harbors  of  that 
class  are  practically  defenseless,  while  Charleston,  Savannah,  and  Fer- 
nandina  emild  be  made  reasonably  secure  on  a  few  months'  notice. 
Indeed,  our  ability  to  protect  varies  inversely  with  the  importance  of 
the  localities  requiring  ])rotection.  But  when  the  l>est  has  been  said  in 
our  behalf,  we  must  still  confess  that  our  metal  is  altogether  too  light, 
that  our  projectiles  would  strike  harmless  against  modem  naval  armor, 
and  that  any  approach  to  an  effective  defense  at  points  where  defense 
is  most  needed  and  most  demanded  would  be  simply  out  of  the  ques- 
tion. We  would  be  wholly  at  the  mercy  of  a  few  armored  or  iron -clad 
vessels. 

New  inventions  in  gun-making,  in  armor-clad  shipbuilding,  and  in 
the  use  of  explosives  in  submarine  warlare,  have  revolutionize,  and  in 
a  large  measure  superseded,  the  former  methods  and  conditions  of  harbor 
defense. 

It  is  an  error  to  suppose  that  the  channels  lea<ling  into  our  most 
valuable  harbors  are  too  shallow  to  admit  a  modern  fleet. 

Depth  of  draught  is  not  a  measure  of  offensive  power,  and  never  cau 
be.  The  most  powerful  batteries  are  carried  on  a  moderate  draught  of 
water.  The  English  turret  cruisers  Inflexible,  Agamemnon,  and  AJax, 
armed  with  38-ton  and  81-ton  guns,  throwing  projectiles  of  700  to  1,700 
pounds  weight,  draw  but  25  feet  when  fully  equipped  and  ready  for  sea, 
and  high  naval  authority  asserts  that  armored  cruisers  of  a  very  formid- 
able type,  capable  of  navigating  the  ocean  with  safety  and  dispatch,  can 
be  built  on  a  service  draught  of  23  to  24  feet.  Moreover,  the  practice 
of  naval  construction  at  the  present  time  unmistakably  tends  to  light- 
draught  vessels,  thus  destroyinjr  that  ])artial  security  against  armored 
fleets  which  all  our  comparatively  shallow  harbors  were  formerly,  and 
very  properly,  thought  to  possess. 

It  seems  improbable  that  many  such  unwieldy  monsters  as  the  4-gun 
turret  ship  Dreadnaught  and  the  12-gun  broadside  ship  Alexandria, 
which,  together,  cost  the  English  Government  over  $5,(K)0,000  exclusive 
of  armament  and  outfit,  will  be  built  in  future. 

Disregarding,  however,  any  additional  danger  to  ourselves  from  ves- 
sels of  lighter  draught  than  those  now  afloat,  there  are  among  the  pres- 
ent armored  fleets  of  Europe  only  ten  cruisers  drawing  more  than  27 
feet  of  water,  and  only  three  drawing  more  than  28  feet,  while  there 
are  more  than  half  a  hundred  drawing  24  feet  or  less. 

There  are  more  than  a  dozen  fine  harbors  on  our  Atlantic  coast — 
Portland,  Portsmouth,  Boston,  Newport,  and  Hampton  Boads  being 
among  the  number — easily  accessible  to  the  largest  war  vessels  hitherto 
constructed  or  contemplated. 

There  are  more  than  half  a  dozen  other  harboiis,  among  which  may  be 
specified  New  Bedford,  New  London,  New  York,  and  Key  West,  Into 
which  a  few  of  the  deepest  draught  men-of-war  cannot  enter.  But  there 
is  not  one  of  them  that  does  not  possess  ample  depth  to  pass  half  the 
armored  cruisers  of  Great  Britain,  including  vessels  arme<l  with  the  38- 
ton  and  81-ton  guns;  all  the  German  armored  vessels  except  one;  more 
than  two-thirds  of  those  of  the  Italian  navy ;  all  belonging  to  the  Rus- 
sian navy  except  two;  all  belonging  to  the  Austrian  navy  except  three; 
all  belonging  to  Holland  and  Turkey  without  exception,  and  a  large 
jwrtion  of  those  belonging  to  the  French  and  Spanish  navies. 

The  aggregate  population  clustered  closely  about  these  twenty  har- 
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bors  for  armored  vessels  is  nearly  3,000,000,  while  the  valae  of  public 
and  private  property  exposed  within  easy  and  destructive  range  of  a 
hostile  fleet  cannot  be  far  short  of  $2,000,000,000.  The  losses  that 
might  be  inflicted  upon  these  communities  in  a  few  hours,  in  their  pres- 
ent unprotected  condition,  would  exceed  more  than  tenfold  the  entire 
cost  of  suitable  permanent  defenses  for  the  whole  country. 

No  account  is  here  taken  of  that  incalculable  and  far  greater  injury 
which  would  be  entailed  by  even  the  brief  presence  of  a  victorious  hos- 
tile fleet  in  our  waters,  keeping  the  whole  coast  in  alarm,  and  deranging 
and  destroying  the  business  and  industry  of  the  people. 

There  is  yet  another  numerous  class  of  harbors,  with  still  shallower 
channels  of  entrance,  into  which  a  draught  of  22  to  24  feet  can  be  safely 
carried,  many  of  them  being  the  centers  of  extensive  commercial  and 
manufacturing  interests,  which  are  exposed  to  the  attacks  of  the  lighter 
draught  iron-clad  cruisers. 

It  ap]>ears,  therefore,  that  our  entire  Atlantic  and  Gulf  coasts  from 
Maine  to  Texas,  a  distance  of  more  than  3,000  miles,  is  peculiarly  at  the 
mercy  of  a  hostile  naval  power,  and  that  our  largest  centers  of  popu- 
lation, commerce,  and  manufactures,  where  the  greatest  values  are  ac- 
cumulated, and  hence  where  the  greatest  temptations  are  ottered  and 
the  greatest  injury  could  be  inflicted  in  the  briefest  interval  of  time,  are 
within  easy  reach  of  the  most  destructive  engines  of  war  born  of  mod- 
em invention  and  science.  The  condition  of  the  Pacific  coast  is  equally 
defenseless. 

The  early  completion  of  suitable  harbor  defenses  would,  therefore, 
seem  to  be  an  object  of  pressing  importance.  ^'  Peace  is  the  dream  of 
philosophers,  but  war  is  the  history  of  man."  National  weakness  and 
national  danger  are  interchangeable  terms.  Indeed,  immunity  from  in- 
salt,  whether  am(mg  nations  or  among  men,  is  largely  determined  by 
the  ability  to  resent  and  av^enge  it. 

The  harbor  defenses  should  be  not  only  suitable  with  respect  to  effi- 
ciency, but  reasonable  with  respect  to  cost.  And  they  should,  as  far  as 
possible,  anticipate  improved  means  of  attack,  and  be  susceptible  of 
ready  and  inexpensive  adaptation  to  them,  to  the  end  that  costly  prep- 
arations of  every  kind,  whether  afloat  or  ashore,  that  may  now  be  deemed 
ample  and  appropriate,  may  not  at  an  early  day  have  to  be  laid  aside  as 
worthless  or  inadequate. 

It  is  presumed  that  no  one  will  doubt  the  wisdom  of  affording  protec- 
tion to  the  great  interests  thus  placed  in  jeopardy.  The  question  is, 
what  method  of  protection  shall  be  adopted  ? 

OHAEACTEB  OF  THE  ATTACK— BEQUIBEMENTS  OF  A  GOOD  DEFENSE. 

The  attack  would  be  made  by  a  fleet  of  armored  and  other  steamers, 
armed  with  heavy  guns,  and  equipped  with  offensive  torpedoes  and 
rams,  the  main  object  being  to. destroy  our  naval  establishments,  our 
cities  and  large  towns,  or  to  levy  contributions  upon  them,  and,  in  spe- 
cial cases,  as  s^bsidiar^'  thereto,  to  effect  temporary  lodgments  in  one  or 
more  good  harbors,  and  maintain  them  by  naval  superiority  during  the 
war  as  a  basis  for  predatory  naval  expeditions. 

The  elements  of  national  defense  constituting  a  connected  system  are 
(1)  a  regular  army  and  militia;  (2)  permanent  fortifications  equipped 
for  conducting  submarine  war  ,•  (3)  a  navy  similarly  equipped. 

Each  of  these  co-ordinate  powers  is  capable  of  making,  and  may  be 
relied  upon  to  make,  a  perfect  defense  within  its  appropriate  sphere. 
26  E 
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Beyond  that  sphere,  being  either  impracticable  or  inefficient,  it  wonld 
be  comparatively  worthless. 

The  requirements  of  a  good  defense  are  determined  by  the  character 
and  magnitude  of  the  attack.  This  is  especially  the  case  in  artillery  com- 
bats between  shore  batteries  and  fleets,  or  between  fleets  only.  If  an 
enemy  brings  heavy  cannon  against  us,  we  must  protect  our  guns  from 
heavy  shot,  or  they  will  soon  be  destroyed.  And  if  his  vessels  also  carry 
thick  defensive  armor,  we  are  forced  to  use  heavy  projectiles  against  it 
or  our  defense  is  worthless,  for  where  a  large  gun  is  needed  to  deliver 
a  crushing  blow,  no  possible  accumulations  of  smaller  guns  will  answer 
instead.  Cumulative  force  implies  unity  of  mass  and  impact.  A  thou- 
sand pounds  of  grapeshot,  even  if  fired  as  one  volley,  can  be  stopped  by 
a  1-inch  steel  plate,  but  if  sent  as  a  single  bolt  it  will  shatter  the  best 
12inch  armor. 

Having  the  heavy  guns  so  mounted  as  to  be  suitably  protected  from 
destruction  by  the  enemy's  fire,  let  us  add  another  condition,  that  those 
guns  shall  have  time  to  do  their  proper  work,  that  is,  that  the  hostile 
fleet  cannot  run  past  them  without  stopping,  but  will  be  arrested  by 
torpedoes  or  some  other  channel  obstruction,  and  we  have  the  whole 
theory  and  practice  of  modem  harbor  defense  by  fortifications  and  their 
accessories. 

The  remarks  which  follow  are  intended  to  show  not  only  that  this 
method  of  defense,  supplemented  in  certain  cases  and  at  important  locali- 
ties by  auxiliary  naval  power,  is  wholly  trustworthy  and  practicable  as 
well  as  comparatively  inexpensive,  but  that  no  other  method  or  system 
satisfies  these  conditions,  or  any  one  of  them.  Certain  popular  fallacies 
have  found  expression  in  a  few  of  the  public  prints,  and  to  some  extent 
^ven  upon  the  floors  of  Congress,  which  will  be  referred  to  in  this  discus- 
sion. For  example,  some  would  put  their  entire  trust  in  an  army,  the 
militia  of  the  country,  against  every  kind  of  aggression;  others  regard 
an  iron-clad  navy  as  the  only  sure  and  safe  defense;  others  still  would 
place  their  whole  dependence  ui>on  torpedoes  in  some  form  or  another, 
and  there  are  those  who  assert  that  nothing  but  hastily  constructed 
earth- works  are  needed  to  repel  a  naval  assault,  maintaining  that  our 
late  civil  war  settled  the  fact  that  these  are  better  than  fortifications  of 
iron  and  stone. 

These  several  points  will  be  briefly  discussed  in  their  proper  connection. 

FUNCTIONS  OF  THE  EEOULAR  ARMY  AND  MILITIA. 

It  seems  quite  unnecessary  to  state  that  no  army,  as  such,  no  matter  how 
well  equipped  it  may  be  for  active  operations  in  the  field,  can  take  any 
part  in  repelling  a  naval  attack,  or  exercise  any  influence  on  the  issue 
thereof,  because  destitute  of  heavy  artillery  and  the  means  of  conduct- 
ing submarine  war,  two  requisite  factors  in  such  a  contest.  Its  presence 
might,  and  doubtless  would,  swell  the  list  of  casualties,  as  would  that  of 
any  other  mass  of  interested  but  idle  spectators  of  a  conflict  from  which 
they  were  excluded,  but  no  result  useful  to  the  defease  could  ensue 
therefrom. 

If  the  enemy,  however,  attempted  or  succeeded  in  making  a  landing 
upon  our  coast,  with  a  \iew  of  marching  across  any  portion  of  the  coun- 
try, the  duty  or  defense  would  fall  upon  the  Army  and  Militia,  and  could 
be  left  there  with  entire  confidence.  We  need  not  aak  for  a  better  guar- 
.  antee  of  safety  than  the  circumstance  which  gives  opportunity  for  the 
enterprise,  courage,  and  patriotism  of  our  people  to  display  themselves. 
Such  a  contingency  is  specially  contemplated  in  our  system,  which,  by 
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providing  local  defense  for  channels  of  approach  to  important  points, 
compels  an  enemy,  as  a  condition  of  success,  either  to  land  beyond  the 
reach  of  those  defenses,  or  to  attack  them  by  his  fleet.  In  the  former 
case  his  forces  would  be  confronted  by  the  Army :  in  the  latter,  an  army 
could  make  no  resistance.  The  question  is,  in  wliat  way  can  resistance 
to  a  hostile  fleet  be  best  offered. 

A  good  defense  against  a  modern  fleet  requires  a  suitable  array  of 
heavy  artillery,  rams,  and  torpedoes,  and  trained  men  to  manage  and 
use  them. 

How  shall  this  array  be  made  most  effective  f 

Shall  the  artillery  be  operated  from  forts  or  from  vessels  of  war!  If 
Jfrom  forts,  what  shall  be  their  character  and  strength?  If  from  vessels 
of  war,  shall  these  constitute  our  main  reliance,  or  be  only  one  of  the 
auxiliaries  to  a  chief  defense  b^'  forts! 

As  the  answers  to  these  questions  contain  the  gist  of  the  whole  subject, 
they  will  bear  some  enlargement. 

DEFENSE  BY  A  HABBOB  FLEET  ALONE. 

The  idea  that  a  navy,  especially  an  "iron-clad  navy,"  can  fUmish  a 
sure  defense,  although  both  attractive  and  popular,  finds  no  practical 
application  among  naval  powers.  Its  soundness  as  a  theory  is  fr'eely 
admitted,  because  a  harbor  fleet,  if  as  powerful  as  the  enemy's,  would 
be  expected  to  make,  and  no  doubt  would  make,  a  good  defense.  Every 
one  at  all  familiar  with  the  achievements  of  our  Navy  will  cheerftilly 
concede  that  point.  But,  at  the  very  best,  in  that  case  our  chances  of 
victory  would  be  only  equal  to  those  of  the  enemy,  while  the  risks  taken 
and  the  consequences  to  ensue  from  failure  would  be  greatly  unequal ; 
for  while  the  enemy  could  lose  nothing  but  his  fleet^  we  would  lose  not 
only  our  fleet,  but  those  much  more  valuable  possessions  which  the  fleet 
was  designed  to  protect.  Where  interests  of  great  magnitude  are  at 
stake,  ordinary  prudence  requires  that  as  little  as  possible  should  be 
left  to  the  caprices  of  chance.  A  safe  and  perfect  defense  of  this  kind 
implies,  therefore,  a  harbor  fleet  somewhat  more  powerful  than  that  of 
the  enemy.  It  implies^  also,  that  each  point  deemed  worthy  of  protec- 
tion, large  and  small  ahke,  shall  have  a  fleet  as  powerful  as  that  required 
for  the  most  important  localities.  Otherwise,  lacking  strength  at  all 
points  except  a  few,  our  smaller  navies,  and  the  objects  to  whose  defense 
they  had  been  assigned,  would  be  destroyed  in  detail.  And  finally,  after 
having  accomplished  this  work  at  his  own  time  and  pleasure,  the  enemy 
mighty  when  confronted  by  an  equal  or  superior  force  at  our  strongest 
positions,  decline  battle  altogether,  withdraw  from  our  coast,  and  direct 
his  efforts  against  our  commerce  upon  the  high  seas,  a  commerce  left 
entirely  at  his  mercy  by  the  policy  which  keei>s  the  Navy  in  port  for 
home  defense.  The  enemy  having  left  his  own  ports  well  defended  by 
fortifications — a  condition  substantially  true  of  all  great  maritime  pow- 
ers except  the  United  States — would  be  free  to  adopt  this  course. 

If  it  be  contended  that  a  proper  naval  defense  can  be  made  by  seek- 
ing the  enemy  upon  the  ocean,  or  by  shutting  him  up  in  his  own  ports, 
thus  leaving  our  coast  entirely  defenseless — without  either  forts  or  ves- 
sels of  war — the  answer  is  that  such  an  assumption  is  not  only  at  vari- 
ance with  all  the  lessons  of  history,  but  is  in  itself  intrinsically  illogical 
and  weak.  Tie  power  to  escape  from  or  evade  an  enemy  upon  the  high 
seas  or  break  through  a  blockade,  never  very  difficult  of  achievement, 
especially,  at  night,  even  in  the  old  time  of  sailing  vessels,  has  been 
rendered  comparatively  easy  and  certain  by  the  introduction  of  steam. 


Digitized  by 


Google 


404    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  chances  of  saccess,  indeed,  are  in  a  direct  ratio  with  the  speed  afc- 
tainable,  even  admitting  the  speed  of  both  parties  to  be  the  same,  for 
the  advantage  in  all  such  endeavors  belongs  to  the  party  which  takes 
the  initiative.  The  history  of  ocean  conflicts  and  cruises,  of  blockade* 
running  and  privateering,  bears  ample  affirmative  testimony  on  this 
point. 

Moreover,  under  this  method  of  defense,  the  weight  of  advantages 
would  be  with  the  enemy,  and  the  weight  of  risks  with  us.  Being 
equipped  and  embarked  for  a  naval  attack  upon  our  coast,  he  could 
scarcely  wish  to  encounter  our  fleet,  constituting  the  only  defense  of 
that  coast,  under  circumstances  of  brighter  promise  to  himself  than 
those  offering  upon  the  broad  ocean,  for  he  could  then  either  engage  us 
in  battle,  or  withdraw  under  cover  of  night;  and  should  he  elect  to 
withdraw,  which  would  be  the  prudent  course  if  inferior  to  us  in  strength, 
he  could,  at  his  option,  or  as  might  suit  his  purpose  best,  either  retire 
under  cover  of  his  own  fortiiied  ports,  or  pursue  and  destroy  our  com- 
merce on  the  high  seas,  or  make  a  sudden  descent  upon  our  unprotected 
coast.  Should  he  adopt  the  last-named  course,  he  could  even  venture 
for  this  purpose  to  subdivide  his  fleet  into  small  detachments,  being 
certain  of  success  at  all  points,  because  certain  of  finding  our  harbors  un- 
protected by  fortifications  and  our  fleets  absent  upon  the  broad  sea. 

It  would  seem,  therefore,  that  a  cruising  force,  even  if  much  more 
powerful  than  the  enemy's,  cannot  be  wisely  relied  upon  for  the  defense 
of  an  extended  seaboard. 

These  views  are  neither  new  nor  novel.  They  are,  moreover,  believed 
to  represent  the  matured  judgment  of  the  highest  military  and  naval 
authorities,  as  they  unquestionably  do  the  practice  of  the  great  man- 
time  powers  of  Europe,  as  embodied  in  their  methods  of  sea-coast  defense. 

If  they  be  substantially  correct,  as  stated,  a  secure  defense  by  naval 
means,  although  entirely  practicable,  requires  not  only  that  the  Navy 
shall  be  permanently  retained  upon  our  coast,  and  within  our  harbors, 
but  that  its  power  at  each  point  deemed  worthy  of  protection  shall 
somewhat  exceed  that  of  the  single  fleet  which  the  enemy  can  bring 
against  us.  Not  knowing  where  the  enemy  intends  to  strike,  it  would  be 
necessary  to  be  prepared  for  him  at  all  points.  If  twelve  armored  ves- 
sels, properly  equipped  with  torpedoes,  be  assumed  as  the  limit  of  his 
offensive  power,  we  must  maintain  more  than  a  score  of  fleets,  each 
more  powerful  than  the  enemy's  twelve  vessels,  in  order  to  defend  even 
a  few  of  our  most  valuable  localities,  and  prevent  th^  destruction  or 
capture.  And  even  upon  this  broad  and  costly  basis,  nearly  one-half 
of  our  harbors  for  armored  vessels  and  more  than  one-half  of  our  entire 
Atlantic  and  Gulf  coasts  would  be  left  entirely  defenseless. 

No  estimate  of  the  cost  of  such  a  method  of  defense  will  be  made. 
Some  idea  of  it  may  be  gained  from  the  fact  that  the  single  attacking 
fleet,  if  composed  of  the  twelve  British  armed  cruisers,  drawing  26  feet 
and  less,  wiU  have  originally  cost  about  $18,000,000  for  hulls  and  ma- 
chinery alone,  exclusive  of  armament  and  outfit.  ( See  Keport  of  Chief 
Engineer  J.  W.  King.  U.  S.  N.) 

Armored  vessels  of  approved  types  cost  nearly  half  a  million  of  dol- 
lars per  gun,  while  the  same  gun  can  be  mounted  on  shore  behind  shot- 
proof  shields,  or  iron  scarps,  for  about  one-eijghth  that  sum. 

The  great  first  cqst  of  vessels  of  war,  their  perishable  nature,  and  the 
growing  expense  of  preservation,  repairs,  and  renewals,  exclude  a  de- 
fense by  naval  means  from  more  than  a  moment's  consideration,  except 
for  those  points — fortunately  of  rare  occurrence — where  adequate  pro- 
tection cannot  be  obtained  by  the  cheaper  method.    Notwithstanding 
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its  excessive  cost,  however,  it  is  necessary  to  resort  to  this  method  of 
defense  where  the  channels  of  approach  to  bays,  sounds,  and  other 
partially  land-locked  waters  are  too  wide  to  be  effectively  covered  by 
land  batteries,  if  we  would  withhold  these  waters  from  use  and  occu- 
pation by  the  enemy.  Long  Island  Sound  and  Delaware  and  Chesa- 
peake Bays  would  have  to  l^  relinquished  to  a  naval  adversary  unless 
held  by  naval  means.  Fwtifications  at  suitable  points,  however,  even 
in  these  isolated  cases,  are  necessary  auxiliaries  to  the  defense  by  a 
fleet,  in  aftbrding  safe  places  of  refuge  for  our  mercantile  marine,  and 
I>oint8  of  rendezvous  for  our  vessels  of  war  before  taking  the  offensive, 
or  in  case  of  disaster  or  defeat.  But,  in  nearly  every  case,  the  channels 
leading  to  good  harbors,  to  cities,  large  towns,  and  important  establish- 
ments are  sufficiently  restricted  in  width  to  be  effectively  defended  by 
shore  batteries  and  their  accessories. 

Therefore,  the  important  question  is,  can  our  main  reliance  against 
a  naval  attack  be  upon  permanent  fortifications  aided  by  torpedoes! 

DEFENSE  BY  FORTIFICATIONS  AND  THEIB  ACCESSORIES. 

Our  existing  seacoast  fortifications  are  an  enlargement  or  outgrowth 
of  the  system  begun  soon  after  the  war  of  1812-'14.  Although  they 
have  encountered,  from  time  to  time,  some  positive  opposition  and  much 
non-professional  skepticism,  based  upon  their  assumed  or  suspected  in- 
eflficiency,  or  suggested  by  sentiments  of  rivalry,  and  have,  on  some 
occasions,  been  the  subject  of  anxious  inquiries  on  the  part  of  the  na- 
tional  Congress,  their  advocates  have  always  been  able  to  demonstrate 
the  substantial  advantages  of  the  system,  and  vindicate  the  wisdom 
which  inspired  its  adoption. 

Their  principal  object,  during  the  first  quarter  of  the  present  oen- 
tnry,  was  to  close  our  harbors  against  a  hostile  fleet  of  wooden  sailing 
vessels,  largely  at  the  mercy  of  winds  and  currents. 

In  the  event  of  attack,  the  contest  would  partake  somewhat  of  the 
nature  of  an  artillery  duel  between  the  comparatively  small  guns  of 
that  i)eriod,  arranged  on  the  one  side  behind  bulwarks  of  oak,  and  on 
the  other  behind  walls  of  stone  or  brick.  The  odds  were,  theVefore, 
greatly  in  favor  of  the  latter,  especially  after  shell  guns  and  hot  solid  shot 
came  into  use.  One  gun  on  shore  was  found  to  be  a  match  for  several 
guns  afloat.  At  all  important  points  the  guns  were  mounted  in  masonry 
casemates ;  in  some  cases  in  tiers,  one  above  the  other,  and  the  gunners 
were  protected  from  grape,  canister,  and  leaden  bullets  by  iron  shutters 
bung  in  the  embrasures.  Booms  and  rafts  for  obstructing  the  channels 
were  recognized  as  desirable  accessories,  to  be  adopted  in  special  cases. 

Although  that  system,  in  resi>ect  to  the  kinds  and  calibers  of  the  ar- 
tillery employed  and  the  devices  adopted  for  protecting  guns  and  gun- 
ners, is  now  in  great  measure  obsolete,  and  is,  moreover,  not  especially 
the  subject  of  the  present  discussion,  it  is  proper  to  state  that  down  to 
the  period  immediately  preceding  the  outbreak  of  the  civil  war,  it  sup- 
plied all  the  elements,  and  satisfied  all  the  requirements  of  a  perfect 
defense.  Wherever  the  works  had  been  completed,  or  substantially 
so,  they  surpassed  anything  existing  in  Europe  in  the  security  which 
they  afforded. 

The  adaptation  of  steam-power  to  the  propulsion  of  vessels-of-war  in 
the  great  speed,  thorough  control  of  movement,  and  independence  of 
wind  and  current  which  it  gave  to  the  attack,  whereby  it  became  pos- 
sible to  pass  through  and  get  beyond  the  fire  of  the  shore  batteries  in 
a  comparatively  brief  space  of  time,  seemed  to  place  the  defense  at  a 
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disadvantage.  But  it  was  thought  tb  at  the  former  preponderance  would 
be  folly  restored  by  increasing  the  number  of  guns  on  shore,  and  by 
timber  rafts  and  other  floating  obstructions,  designed  to  be  stretched 
and  anchored  in  one  or  more  flexible  lines  across  the  channel,  and  pos- 
sessing sufficient  weight,  inertia,  and  strength  of  parts  to  resist  the  im- 
pact of  the  largest  men-of-war.  In  extreme  cases,  the  channel  would 
be  temporarily  destroyed  by  sunken  obstructions,  such  as  wrecks,  hulks, 
piles,  cribs,  &c,,  so  as  to  be  useless  to  both  friend  and  foe. 

Armor-plated  vessels,  which  could  with  impunity  remain  under  fire 
long  enough  to  remove  such  obstructions,  came  next,  and  the  superior- 
ity of  the  defense  was  again  placed  in  jeopardy.  But  guns  were  soon 
made  strong  enough  and  large  enough  to  destroy  this  armor.  The 
iron  plating  was  then  made  thicker  only  to  be  again  destroyed  by  still 
larger  guns;  and  thus  the  conflict,  more  experimental  than  hostile,  be- 
tween armor  plating  and  armament  went  on  until  now  the  most  power- 
ful vessels  are  plated  with  14, 16, 18,  and  24  inches  of  metal,  and  rifled 
guns  throw  projectiles  weighing  from  700  to  1,700  pounds,  with  a  muz- 
zle velocity  of  1,600  to  1,^  feet  per'  second,  and  an  energy  ranging 
from  10,000  to  30,000  foot-tons.  The  100-ton  guns,  of  17-inch  bore, 
manufactured  for  the  Italian  navy  by  Sir  William  Armstrong,  overtop 
even  those  high  figures.  Their  projectiles,  weighing  2,000  pounds,  are 
thrown  with  a  velocity  of  1,500  feet  per  second,  and  an  energy  of  33,000 
foot- tons. 

The  guns  undoubtedly  have  the  advantage  in  this  rivalry,  for  while 
there  is  a  practical  limit — ^possibly  already  reached — to  the  weight  of 
armor  which  a  vessel  can  safely  carry  over  her  vital  parts,  there  are  no 
indications  of  near  approach  to  a  limit  in  the  weight  of  projectiles 
which  can  be  thrown  at  a  high  velocity. 

Torpedoes  m  accessories. — Simultaneously  with  the  growth  of  the 
armored  type  of  men-of-war,  submarine  torpedoes  have  come  into  use, 
designed  to  assault  ships  from  beneath,  and  thus  neutralize  the  advan- 
tages of  invulnerability  claimed  for  ships'  armor,  which  at  best  can  ex- 
tend only  a  few  feet  below  the  water  line. 

It  is  not  deemed  necessary  to  describe  here  the  several  varieties 
embraced  in  the  two  great  classes  or  tyi)es  into  which  torpedoes  are 
divided,  viz,  the  ofensive,  or  moving  torpedoes,  and  those  which  are 
defensive^  or  stationary.  All  kinds  of  offensive  torpedoes  are  appropri- 
ate aids  on  either  side  in  a  conflict  between  naval  forces.  Both  offensive 
and  defensive  torpedoes  are  suitable  auxiliaries  to  defense  by  fortifica- 
tions. The  defensive  torpedo  is  peculiarly  adapted  to  such  a  purpose, 
and  cannot  be  efficiently  managed  from  vessels  of  war. 

Being  entirely  harmless  against  shore  batteries  and  very  destructive 
against  ships,  torpedoes  have  given  a  great  accession  of  power  to  a 
defense  bj'  fortifications,  and  none  whatever  to  a  naval  attack  upon 
them.  They  are  weapons  that  can  be  used  against  ships  of  war,  but 
not  against  forts.  Hence,  the  admitted  preponderance  of  a  defense  by 
shore  batteries  during  the  age  of  wooden  sailing  vessels,  supposed  te 
have  been  partially  lost  by  the  introduction  of  armored  steamers,  has 
been  more  than  restored.  Fortifications  have  gained  a  new  and  power- 
ful auxiliary.    The  hostile  fleet  has  relatively  gained  nothing. 

Again,  a  naval  defense  receives  no  strength  from  the  use  of  torpedoes 
not  equally  shared  by  the  attacking  fleet,  inasmuch  as  both  parties 
would  provide  themselves  with  this  new  arm,  so  that  the  former  supe- 
riority of  a  defense  by  fortifications,  as  compared  with  one  by  naval 
means,  has  not  been  disturbed,  or  if  disturbed  at  all,  has  been  rather 
increased  than  diminished. 
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It  18  a  popular  error,  supported  by  no  experience  or  authority,  either 
mOitary  or  naval,  which  assumes  that  a  defense  by  channel  torpedoes, 
however  perfect  in  itself,  can  stand  alone.  To  be  of  any  use  the  torpe- 
does must  be  protected  from  removal  by  the  enemy,  the  best  and  cheapest 
protection  yet  devised  being  shore  batteries  of  hea^y  guns.  Otherwise 
they  are  a  harmless,  and  therefore  a  worthless,  obstruction.  Fortifica- 
tions and  channel  torpedoes  mutuaUy  supplement  and  support  each 
other.  If  the  torpedoes  be  omitted  an  armored  fleet  oan  run  by  the 
forts  without  stopping,  and  perhaps  without  suffering  material  injury. 
If  the  forts  be  omitted  the  enemy  could  stop  and  remove  the  torpedoes 
at  his  leisure  and  then  pass  on.  The  experience  of  our  civil  war,  and 
of  the  Eusso-Turkish  war,  furnished  ample  testimony  to  the  fact  that 
torpedoes  which  can  be  approached  by  the  enemy  unmolested,  aftord 
no  defense  to  a  channel  and  cause  but  a  trifling  delay  to  the  passage  of 
a  hostile  fleet. 

De/epise  by  open  batteries  or  earthworks. — It  is  not  only  admitted,  but 
claimed  by  military  engineers,  that  casemated  forts  built  of  stone  or 
brick  after  the  old  types,  do  not  satisfy  the  conditions  of  a  good  defense 
against  an  armored  fleet  carrying  heavy  guns,  for  the  simple  reason  that 
the  scarp  wall,  which  should  protect  the  guns  and  gunners,  cannot  with- 
stand the  shocks  of  heavy  projectiles.  The  wall  around  the  embrasure 
would,  with  few  exceptions,  be  pierced  through  and  through  by  a  shot 
from  a  large  rifle.  The  obvious  remedy  for  this  weakness — the  one 
universally  adopted  in  modem  practice — is  to  strengthen  the  walls  with 
metal  shields  or  armor  plating,  rather  than  discard  all  protection  what- 
ever by  resorting  to  open  batteries  or  earthworks,  in  which  both  guns 
and  gunners  are  exposed  to  full  view.  Indeed  in  these  open  batteries, 
anless  exceptional  circumstances  favor  their  being  scattered  in  single 
^ns  over  a  long  line,  it  might  not  be  possible  to  serve  the  guns  at  all, 
even  for  a  brief  period,  against  armored  ships  showering  grape  and  can- 
ister from  large  guns  and  leaden  bullets  from  machine-guns  and  other 
rifles.  The  protection  of  the  cannoneers  at  their  pieces  is  certainly  a  con- 
sideration of  the  highest  moment.  It  is  indeed  an  essential  considera- 
tion. Even  in  our  casemated  works  a  leading  object  hag  been  to  give 
the  least  possible  room  for  the  entrance  of  missiles.  In  those  last  built, 
the  embrasures,  though  smaller  than  ever  before,  were  supplied  with  iron 
shutters  to  stop  grape,  canister,  and  rifle  bullets.  General  Totten,  late 
Chief  of  Engineers,  deemed  this  precaution  necessary  in  order  that  the 
cannoneers,  even  in  casemates,  might  be  able  to  stand  to  their  guns. 

The  lessons  of  our  civil  war,  and  of  all  modern  wars,  so  far  as  justify- 
ing a  recourse  to  earthworks  for  channeldefense,  all  point  the  other  way. 
At  Port  Royal  our  fleet,  although  composed  of  wooden  vessels  only, 
drove  the  garrisons  precipitately  from  their  works  on  both  sides  of  the 
harbor.  In  the  operations  before  Charleston  it  was  no  uncommon  sight 
to  see  the  *'  New  Ironsides"  alone  silence  the  fire  of  Fort  Wagner  (a  very 
strong  earthwork),  so  that  the  work  in  the  trenches  could  proceed  un- 
molested; and  on  our  western  waters  "running"  a  battery  or  "silencing" 
a  battery  by  such  a  shower  of  small  missiles  as  would  drive  the  cannon- 
eers fiom  their  pieces  became  almost  every -day  occurrences,  the  impor- 
tant question  in  such  cases  being  whether  the  channel  itself  was  free 
from  obstruction. 

A  depressing  carriage. — What  is  imperatively  demanded,  besides  large 
^ns,  to  render  these  barbette  batteries  effective  against  a  modem  fleet, 
is  additional  protection  to  gun  and  gunners;  such  protection,  at  least,  as 
would  be  afforded  by^a  depressing  or  counterpoise  carriage,  automatic- 
ally arranged  to  drop'the  gun  behind  the  parapet  at  the  moment  of  each 
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discharge  and  carry  it  up  again  into  battery  when  loaded  and  ready  for 
firing.  It  should  if  practicable  do  even  more  than  this.  We  need  the 
best  depressing  system  that  can  be  devised,  and  with  the  best,  our  bar- 
bette batteries  will  still  be  vastly  inferior  to casemated  works  in  secarity 
to  guns  and  gunners,  and  in  the  defensive  power  which  that  security 
necessarily  confers.  With  a  suitable  gun  and  a  depressing  carriage, 
provided  with  a  grape  or  canister  proof  shield,  or  some  equivalent  device 
to  protect  the  gunner  just  before  firing,  all  of  our  open  batteries  would 
be  rendered  reasonably  efticient.  In  their  present  condition  they  are  of 
little  value.  Attention  has  been  directed  more  or  less  to  this  subject  for 
several  years  past,  and  some  ingenious  and  valuable  methods  for  secur- 
ing the  object  in  view  have  been  devised. 

Drawings  and  brief  descriptions  of  two  depressing  gun-carriages  of 
comparatively  recent  origin  are  appended  hereto,  viz,  those  of  Lieu- 
tenant-Colonel Bufflngton,  of  the  Ordnance  Department,  United  States 
Army,  and  Maj.  W.  R.  King,  of  the  Corps  of  Engineers,  United  States 
Army.  The  King  carriage,  carrying  a  20-inch  Rodman  (25  tons)  gun,  was 
severely  tested  with  satisfoctory  results  several  years  ago,  under  the  direc- 
tion of  a  board  of  officers.  The  Buffington  carriage  has  not  been  sub- 
jected to  trial. 

There  are  other  inventors  in  the  same  direction.  For  information  on 
this  subject,  attention  is  invited  to  a  report  made  by  Maj.  W.  R.  King, 
Cori)S  of  Engineers,  to  the  Chief  of  Engineers,  June  22,  1869. 

It  is  presumed  that  a  very  near  approach  to  perfection  is  not  claimed 
for  either  the  King  or  the  Buffington  carriage.  At  their  best  they  do 
no  morQ  than  lower  the  gun  at  the  moment  of  discharge,  and  raise  it 
again  for  firing.  This  is  excellent  as  far  as  it  goes,  but  still  leaves  a 
great  deal  of  heavy  work  to  the  slow  and  uncertain  process  of  manual 
labor.  • 

The  perfect  carriage  will  perhaps  be  operated  by  hydraulic  power 
stored  up  by  the  force  of  the  recoil,  and  utilized  not  only  for  carrying 
the  gun  up  into  battery,  but  for  loading,  elevating,  and  depressing  it, 
and  for  traversing  or  changing  the  direction  of  fire.  Or,  what  may  be 
still  better,  aU  the  guns  in  a  fort  or  battery  will  be  mechanically  maneu- 
vered from  a  central  accumulator  or  reservoir  of  power.  When  this 
point  is  gained  a  coui>le  of  men  to  each  gun  will  suffice,  and  a  single 
company  of  artillery  will  supply  enough  cannoneers  for  a  large  work. 

Inasmuch  as  our  harbor  defenses  are  largely  composed  of  open  bat- 
teries, liable  in  their  present  condition  to  be  overpowered  and  rendered 
practically  useless  by  the  fire  of  a  few  modern  vessels  of  war,  any  change 
which  promises  to  add  very  greatly  to  their  efficiency,  especially  a  com- 
paratively inexpensive  change,  like  that  under  consideration,  is  worthy 
of  prompt  and  careful  attention. 

A  PERFECT  DEFENSE. 

A  perfect  defense  by  fortifications  and  channel  torpedoes  requires, 
(1)  that  the  batteries  l)e  armed  with  suitable  artillery — guns  of  such 
construction  and  calibers  that  their  i)rojectiles  will  pierce  the  sides  of 
any  vessels  that  can  be  brought  to  the  attack — and  large  mortars  to 
assault  their  decka ;  (2)  that  the  cannoneers  be  protected  to  such  degree 
that  they  can  serve  their  pieces  even  under  a  storm  of  small  missiles, 
and  (3)  that  the  auxiliary  defense  by  stationary  torpedoes  be  of  such 
magnitude  that  no  fleet  can  attempt  to  run  the  gauntlet  through  them, 
without  incurring  the  most  imminent  risk  of  destruction. 

A  defense  of  this  potential  character — a  defense  designed  quite  as 
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much  to  prevent  an  attack  as  to  defeat  it — ^will  possess  such  strength 
that  an  enemy  confronting  it,  and  compelled  to  elect  whether  he  will  run 
down  the  channel  torpedoes,  or  stop  under  fire  to  remove  them,  will  pru- 
denUy  elect  to  do  neither.  Military  engineers  deem  it  entirely  practi- 
cable at  moderate  cost  to  confer  this  character  upon  our  sea-coast  de- 
fenses. They  are,  indeed,  a  most  powerful  conservator  of  the  national 
peace  and  safety.  Their  true  office  is  to  avert  war.  They  are  the  guar- 
dians  if  not  the  champions  of  the  public  good,  and  of  the  lives  and  sub- 
stance of  the  people,  costing  but  a  triHe  for  maintenance  and  repairs, 
drawing  no  citizens  from  the  useful  industries  of  the  country  in  time  of 
l>eace,  and  but  few  in  time  of  war,  and  incapable  of  exerting  any  influ- 
ence dangerous  to  the  liberties  of  the  people. 

Whether  the  guns  shall  be  few  or  many,  large  or  small,  whether  they 
shall  be  placed  in  open  batteries  behind  earthen  parapets,  or  in  shot-proof 
casemate,  behind  stone  walls  or  metal  shields,  or  mounted  within  tur- 
rets ;  and  whether  the  works  on  the  land  side  shall  be  made  capable  of 
sustaining  a  siege  or  only  of  repelling  a  ooupde-mainy  are  questions  to 
be  determined  by  the  width,  depth,  and  other  hydrographic  features  of 
the  channel ;  the  character,  altitude,  and  extent  of  the  sites  for  batter- 
ies; their  distance  in  point  of  time  from  needed  succor,  and  the  impor- 
taiice  of  the  place  to  be  defended. 

If  it  be  true  that  no  antagonist  can  wisely  place  his  chief  reliance 
upon  a  single  weapon,  liable  at  any  moment  to  be  destroyed  by  his  adver- 
sary in  the  heat  and  chances  of  conflict,  it  is  equally  true  that  he  should 
not  mainly  depend  upon  a  weapon  which  can  be  as  readily  procured 
and  as  skillfully  tise<l  by  his  ailversary  as  by  himself.  Destructive 
energy  of  the  same  denomination  is  neutralized  when  shared  by  oppos- 
ing hands.  Fleet  arrayed  against  fleet  leaves  too  much  to  risk  and 
accident,  with  by  far  the  greater  stake  on  the  side  of  those  protecting 
their  homes.  These  maxims  exclude  a  defense  by  naval  means  wher- 
ever shore  batteries  are  applicable,  and  point  to  the  necessity  of  depend- 
ing mainly  upon  those  agencies,  exclusively  our  own,  which  are  always 
able  to  keep  the  enemy's  fle^t  at  a  disadvantage,  to  wit,  permanent  forts 
which  he  cannot  bring  with  him,  and  channel  torpedoes  which  he  can- 
not employ. 

It  is  believed  that  the  most  zealous  advocates  of  a  riav  al  defense  will 
stecept  this  view  of  its  practical  and  useful  limits. 

The  security  of  important  positions  should  not,  however,  be  entirely 
dependent  upon  any  one  species  of  protection.  Among  the  accessories 
that  might  be  of  great  value,  are  torpedo  boats  and  armored  floating 
batteries,  capable  of  being  quickly  maneuvered,  and  possesssing  ram- 
ming properties,  light  draught,  and  great  speed.  A  few  of  these  occupy- 
ing the  shoal  waters  on  either  side  the  main  channel  of  approach,  and 
hanging  ui>on  the  flanks  of  the  hostile  fleet,  ready  to  dart  out  at  oppor- 
tune moment  and  deliver  blows,  would  be  exceedingly  formidable. 

But  all  these  forces  are  afloat,  and  may  be  neutralized  by  others  of 
like  nature  which  the  enemy  can  bring  from  beyond  the  sea.  Rams 
and  torpedo  boats  on  one  side  against  rams  and  torpedo  boats  on  the 
other  would  certainly  offer  a  lively  and  spirited  contest.  But  we  would 
nee<l  to  be  stronger  upon  the  water  than  the  enemy  to  insure  a  safe  de- 
fense by  these  means.  Having  greater  interests  at  stake  than  he,  we 
could  not  even  afford  to  divide  the  risks  equally  with  hira. 

Captain  EHchhou^s  submarine  gnn. — In  this  connection  it  seems  proper 
to  refer  to  Captain  Ericsson's  new  submarine  gun.  As  this  celebrated 
engineer  is  not  likely  to  bring  forward  any  invention  not  possessed  of 
great  excellence  of  its  kind,  the  first  thought  may  be  that  this  new 
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method  of  projecting  torpedoes,  by  firing  them  from  a  gon  placed  below 
the  water-line,  will  add  relative  strength  to  the  defense,  or  otherwise 
disturb  existing  relations  between  the  attack  and  defense.  But  no  such 
result  can  logically  ensue.  The  new  device  is  a  floating  one,  a  vessel 
of  war,  after  all,  and  granting  it  to  possess  destructive  power  And  sea- 
going qualities  in  the  highest  possible  degree,  it  can  have  no  other  or 
greater  effect  than  to  hasten  and  intensify  disasters  on  both  sides  in 
combats  between  fleets.  Conceding  the  claim  that  this  new  vessel  is  to 
excel,  not  only  in  her  specialty  of  submarine  artillery,  but  in  speed  and 
safety  upon  the  ocean,  she  would,  of  course,  form  a  component  part  of 
all  good  navies,  so  that  neither  a  purely  naval  defense  nor  a  mixed  de- 
fense can  derive  any  strength  from  her  use,  not  equally  shared  by  the 
attacking  force. 

It  is  dif&cult  to  imagine  a  more  untrustworthy  or  uncertain  defense 
than  one  depending  mainly  upon  this  or  any  other  new  or  special  device, 
agailist  an  enemy  equipped  quite  as  thoroughly  as  ourselves  with  that 
device,  and  having  in  addition  thereto  a  fleet  of  armored  vessels  behind 
it.  Moreover,  if  this  new  vessel  of  war  shall  be  found  to  excel  in 
destructive  power  to  such  a  degree  as  to  render  the  armored  ships  of 
the  present  day,  in  great  measure,  powerle^  and  helpless  in  its  presence, 
those  ships  would  of  course  be  discarded  and  replaced  by  the  new  type, 
or  by  some  improved  form  thereof.  Supremacy  upon  the  water  would 
then,  as  now,  imply  a  superior  strength  uix)n  the  water,  and  a  sure 
defense  by  floating  means  would  then,  as  now,  require  a  floating  force 
greater  than  the  enemy's,  at  each  and  every  point  to  be  protected. 

These  floating  devices,  of  whatever  kind,  can  therefore  be  regarded  as 
auxiliaries  only^  powerful  though  they  may  be,  to  the  chief  defense  by  for- 
tifications. It  IS  not  even  admissible  to  give  less  combined  strength  to 
the  shore  batteries  and  channel  torpedoes  than  they  should  possess  in  the 
absence  of  this  auxiliary  aid.  Otherwise,  when  the  auxiliaries  fail — as 
they  doubtless  would  if  we  possessed  less  strength  afloat  than  the  enemy — 
no  adequate  defense  would  remain,  and  the  position  would  be  lost. 

It  has  been  asserted  that  no  nation  could  reach  across  the  ocean  with 
sufficient  naval  force  to  match  us  in  our  own  waters.  There  are  few 
greater  fallacies  than  this.  Moreover,  the  two  strongest  naval  powers  of 
the  world  have  colonies'and  excellent  harbors  and  depots  at  our  very 
doors.  Predictions  which  restrict  the  possibilities  of  physical  force  are 
proverbially  untrustworthy,  and  not  unfrequently  return  to  vex  their 
authors.  An  eminent  scientist  once  gravely  denied  the  economic  feasir 
bility  of  transatlantic  steam  navigation,  alleging  the  inability  of  any  ves- 
sel to  carry  both  fuel  and  cargo.  Another  pronounced  the  first  Atlantic 
teleegraph  enterprise  as  a  visionary  scheme,  on  the  assumption  that  the 
electric  current  would  not  possess  working  energy  at  so  great  a  distance. 

TORPEDO  BOATS  AND  THEIR  ACHIEVEMENTS. 

It  has  been  said  in  the  foregoing  discussion  that  if  an  enemy's  vessel 
carry  thick  defensive  armor,  we  are  forced  to  use  heavy  projectiles 
against  it,  or  our  defense  is  worthless.  K  any  exceptions  to  this  state- 
ment can  be  taken,  they  will  doubtless  come  from  those  who  have  faith 
in  the  efficacy  of  torpedo  boats,  and  other  forms  of  offensive  torpedoes, 
in  resisting  naval  attacks  and  destroying  vessels  of  war.  A  few  words 
will  therefore  be  devoted  to  this  branch  of  the  subject. 

When  this  novel  and  aggressive  weapon  was  first  used  during  our  civil 
war  it  inspired  great  terror.  Its  blows  were  secret  and  sudden,  and 
sometimes  fatal  to  both  friend  and  foe.    It  was  an  unknown  and  untried 
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factor  in  the  conflict,  and  as  no  proper  metliod  of  defense  against  it  had 
yet  been  devised,  the  best  men  felt  timid  and  helpless  in  its  presence. 
Bat  the  experiences  of  the  last  Eusso-Tarkish  war  were  of  another  char- 
acter. Its  destinctive  features  had  gradually  adjusted  themselves  to 
vision,  and  wei^  brought  within  the  powers  of  arrangement  and  classifi- 
cation. It  was  soon  found  that  the  dreaded  torpedo  boat'could  be  easily 
dealt  with.  Lapse  of  time  had  shorn  it  of  many  of  its  terrors,  and  thence- 
forth it  took  the  form  of  a  familiar  antagonist,  so  that  assaults  from 
torpedo  boats  came  to  be  accepted  as  among  the  ordinary  incidents  of 
naval  warfare.  Having  ceased  to  inspire  terror,  they  were  usually  met 
with  the  coolness  habitual  in  other  kinds  of  combat,  and  were  repulsed 
with  almost  unvarying  success.  Measured  by  the  ratio  of  successes  to 
failures,  the  oflfensive  torpedo  played  a  very  unimportant,  and  in  some 
respects  a  ludicrous  part  in  that  war. 

Even  its  moral  effect — its  power  over  the  imagination — counted  for 
little  after  the  first  few  months,  differing  srreiitly  in  this  respect  frt)m 
the  sunken  or  channel  torpedo,  which  exercised  a  most  demoralizing 
iofiuence  on  the  Turkish  flotilla  on  the  Danube,  and  practically  ixeutral- 
ized  its  power.  The  efficacy  of  the  sunken  torpedo,  when  properly  man- 
aged, is  beyond  question. 

Brief  descriptions  of  all  the  attacks  made  with  torpedo  boats  during 
that  war,  gathered  from  official  and  other  trustworthy  sources,  will  be 
instructive  in  this  connection.    They  are  given  below. 

The  Russian  torpedo  launches  were,  with  few  exceptions,  built  of  thin 
iron  or  steel  plates.  Some  of  them  were  ordinary  wooden  ship-launches, 
with  thin  plating,  and  a  light  iron  or  steel  hood  or  shield  at  the  bow. 
These  had  a  speed  of  about  6  knots.  Others  were  from  30  to  36  feet 
long,  fitted  with  a  steam-engine  of  about  S-horse  power,  were  exceed- 
^^y  light,  possessed  considerable  speed,  and  carried  partially  bullet- 
proof shields  at  each  end.  Some  of  them,  when  in  action,  were  simi- 
larly protected  overhead.  They  were  not  proof  against  canister  or  even 
against  leaden  bullets,  except  when  standing  end  on.  Some  of  the 
launches  were  of  the  more  powerful  Thomeycroft  type,  about  50  feet 
long,  with  a  si)eed  of  16  to  17  knot«  per  hour. 

On  the  26th  of  May,  1877,  just  before  daybreak,  4  Eussian  spar-tor- 
pedo launches,  commanded  by  Lieutenant  Dubassoff,  from  whose  official 
report  this  description  is  condensed,  approaehed  two  Turkish  iron-clads 
and  a  wooden  vessel  lying  in  the  Matchin  branch  of  the  Danube,  and 
sank  the  Seif^,  a  2-inch  armored  gunboat  of  light  draught,  mounting  2 
80-pounder  rifles  on  deck  near  the  bow,  and  2  smaller  guns  at  the  stern. 
One  of  the  launches  directed  its  attack  against  the  stem  of  the  vessel 
with  a  view  of  destroying  the  screw,  and  succeeded  in  planting  a  tor- 
pedo against  the  vessel  at  some  distance  from  the  stern-post.  The  tor- 
pedo was  fixed  to  the  end  of  a  spar  and  was  discharged  by  electricity. 
The  explosion  which  followed  threw  some  of  the  debris  into  the  air  to  a 
height  of  nearly  125  feet.  The  ironclad  began  to  settle  down  at  the  stenu 
and  shortly  afterwards  another  spar  torpedo  was  planted  by  a  second 
launch  and  exploded  under  the  keel.  Another  terrific  explosion  followed^ 
and  the  boats  withdrew.  The  vessel  went  down  in  a  few  minutes.  The 
launches,  as  they  advanced  to  the  attack,  were  hailed  when  about  70 
yards  distant,  and  3  cannon  shots  were  fired  and  passed  over  their  heads 
before  the  first  torpedo  was  planted.  Other  cannon  shots  followed ;  and 
a  brisk  musketry  fire  was  aJso  kept  up  from  the  iron-clads  and  the  other 
Turkish  steamer  throughout  the  attack  and  while  the  launches  were 
getting  away,  causing  considerable  damage  to  the  latter,  but  no  loss  of 
Ufe. 
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On  June  20:  in  broad  daylight,  according  to  the  official  report  of  the 
Grand  Duke  iNicholas,  the  power^l  torpedo  launch  Schutka,  commanded 
by  Lieutenant  Skrydlow,  attacked  a  Turkish  monitor  in  the  Danube,  oil 
Parapau,  a  little  above  Giurgevo.  The  report  states  that  "Lieutenant 
Skrydlow  made  straight  for  the  monitor  and  lodged  the  t6rpedo,  but  the 
wire  being  cut  by  the  enemy's  bullets  the  mine  did  not  explode,  and  the 
launch  had  to  retreat."  The  commander  of  the  launch  and  most  of  his 
companions  were  wounded  by  musketry  fire. 

Another  unsuccessful  attack  upon  a  Turkish  monitor  took  place  on  the 
23d  of  June,  in  daylight,  on  the  Danube,  off  Flamunda,  near  the  mouth 
of  Aluta.    The  Grand  Duke  describe4S  the  affair  in  the  following  words: 

There  were  at  this  moment  at  Flamunda  only  f^ve  steam  bloops  (torpedo  launches): 
three  were  damaged,  but  the  two  remaining  'one«  at  once  entered  the  stream  and 
fiercely  attacked  the  Turkish  vessel,'  notwithstanding  the  hailstorm  of  liaUs  and  bal- 
lets discharged  at  them.  Marine  Ahreus,  with  the  sloop  Mina,  was  the  first  to  attack 
the  monitor,  and  but  for  a  bomb  cutting  the  wire  of  the  torpedo  batt^rj-  would  have 
sprung  his  mine.  His  sloop  was  hurt  and  obliged  to  fall  back.  After  this,  Ensign 
Niloff,  in  the  Schntka,  threw  himself  upon  the  monitor,  and  luckily  avoided  a  torpedo 
placed  ip  front  of  the  Turkish  ve^l.  While  going  past  the  monltor^s  prow,  at  a 
sazhen^s  distance  (2^  yards),  Ensign  Niloff  fired  three  shots  from  his  revolver  at  the 
Turkish  captain.  The  splash  of  a  bomb  beat  against  the  right  side  of  the  sloop.  The 
monitor,  veering  her  prow,  turned  away  from  the  mine.  Ensign  Niloff"  then  tried  to 
get  at  their  left  side,  nut  his  vessel  being  half  filled  with  water  and  going  slowly  in 
consequence,  the  monitor  succeeded  in  retreating  to  Nikopolis. 

On  the  12th  of  May,  during  the  night,  four  torpedo  launches,  of  which 
three  were  fitted  with  the  electric  outrigger  torj^edo  and  one  with  a 
towing  torpedo,  were  dispatched  from  the  Kussian  ship  Grand  Duke  Con- 
stantine  lying  off  Batoum  to  attack  the  Turkish  ironclads  in  that  harbor. 
No  defensive  torpedoes  were  met  with  in  the  channel,  and  one  of  the 
boats  armed  with  a  kind  of  Harvey  torpedo,  reached  a  paddle-wheel 
steamer  doing  duty  as  a  guard-ship  off  the  harbor.  The  torpedo  struck 
the  bow  of  the  vessel  but  would  not  explode.  The  boats  then  quickly 
drew  off  under  a  brisk  fire  from  the  Turkish  ships.  The  latter  were  not 
protected  by  steam  guard-launches,  or  by  obstructions  of  any  descrip- 
tion. 

In  the  night  of  June  10  to  11,  an  attack  was  made  by  six  tori)edo 
launches,  two  of  them  being  Thomeycrofts,  towed  by  steamer  from 
Odessa,  upon  three  Turkish  ironclads  at  anchor  off  the  Sulina  mouth  of 
the  Danube.  One  launch  had  a  towing  torpedo;  the  others  were  fitted 
with  electro-outrigger  torpedoes.  They  failed  of  any  success,  although 
not,  as  stated  in  earlier  reports,  in  consequence  of  the  Turkish  vessels 
being  encircled  by  a  line  of  boats  connected  together  by  ropes  or  chains. 
This  method  of  protection,  devised  by  Hobart  Pasha,  was  not  used  in 
this  case.  It  is  reported  that  the  screw  of  the  boat  having  the  torpedo 
in  tow  fouled  in  the  towing  line.  One  of  the  Thomeycroft  boats,  making 
for  the  bow  of  an  iron-clad,  struck  her  cable,  swung  alongside,  and 
exploded  her  torpedo  in  so  doing,  but  without  effect.  Two  of  the  tor- 
pedo boats  were  lost,  one  being  struck  by  a  shell,  and  the  other  captured 
by  the  enemy.  When  advancing  to  the  attack,  the  launches  were  hailed 
at  70  yards  distance,  and  immediately  thereafter  a  violent  musketry  fire 
opened  ujwn  them,  which  was  kept  up  until  the  conflict  ended. 

On  the  night  of  August  19  to  20,  four  torpedo  launches,  under  com- 
mand of  Lieutenant  Zatzai*erina,  were  sent  from  the  Russian  ship  Grand 
Duke  Constantine  to  attack  an  iron-clad  man-of-war  at  the  port  of  Son- 
komekali  on  the  Circassian  coast.  The  night  was  dark.  The  Turkish 
gunboat  was  discovered  at  anchor,  with  boats  rowing  around  her  on 
guard.  At  the  first  alarm  lights  were  lit,  and  before  the  torpedo  boats 
reached  the  vessel  a  brisk  musketry  fire  was  opened  upon  them.    Three 
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of  the  laanches  carried  spar  torpedoes  and  the  fourth  followed  closely  by  to 
afford  SQCcor  in  case  of  necessity.  The  attack  was  over  in  a  few  minutes, 
and  it  was  claimed  at  the  time  that  three  torpedoes  were  exploded  against 
the  sides  of  the  Turkish  vessel.  This  was  probably  not  the  case,  as 
the  vessel  was.  not  sunk  or  injured.  The  four  launches  were  withdrawn 
without  loss  of  life  on  the  side  of  the  assailants. 

On  the  20th  of  December,  1^7,  in  the  nighttime,  an  attack  was  made 
on  several  Turkish  ships  at  anchor  in  the  harbor  of  Batoura.  Four 
boats  made  the  attack.  Two  were  provided  with  the  Whitehead  llsh 
torpedo,  and  two  with  the  onlinary  spar  torpedo.  The  Turkish  vessels 
were  protected  by  a  barrier  ma<le  of  logs  having  planks  spiked  to  them 
and  so  weighted  that  the  planks  assumed  a  vertical  position  in  the  water. 
The  attack  failed.  Subsequently  two  Whitehead  torpedoes  were  found 
high  and  dry  on  the  beach  near  by,  one  in  good  condition  and  the  othe 
with  its  head  and  magazine  gone. 

The  foregoing  i*ecord  comprises  all  the  achievements  of  torpedo  boats, 
and  every  form  of  offensive  torpedo,  during  the  late  Russo-Turkish  war. 
Of  the  seven  attacks  delivered,  six  were  conspicuous,  and  some  of  them 
disastrous  failures,  and  yet  they  were  conducted  with  skill  and  bravery 
and  the  launches  used  were,  on  the  whole,  of  fairly  good  type.  Some 
of  them  excelled  in  speed  and  in  all  the  requisite  appointments.  On 
the  other  hand  the  defense  was  not  specially  good  in  any  case,  and  on 
the  Danube,  in  particular,  the  officers  of  the  Turkish  flotilla  were  gen- 
erally considered  to  be  notably  unskillful  and  inefficient. 

Judged  by  these  latest  tests  of  actual  war,  as  well  as  by  more  recent 

trials,  the  policy  that  would  risk  the  security  of  any  locality  deemed 

'  worthy  of  protection  to  a  defense  by  torpedo  boats,  or  would  rely  upon 

SQch  uncertain  devices  as  important  auxiliaries  in  that  defense,  must 

be  regarded  as  extremely  shortsighted  and  unwise. 

Hobart  Pasha,  commanding  the  Turkish  navy,  not  the  best  authority, 
perhai>s,  thus  sums  up  the  torpedo  experience  of  the  war : 

In  tbe  Danube  they  succeeded  in  destroying  (though,  it  must  be  admitted,  a  bad 
lookout  having  been  kept)  one  small  gunboat  with  the  spar  torpedo,  and  at  the 
Sulina  mouth  a  similar  vessel  was  destroyed  by  the  over-con fidenoe  of  her  captain, 
who  followed  a  Russian  flotilla  over  water  where  the  enemy  had  been  maneuvering 
for  several  days  and  laid  down  manv  contact  torpedoes.  The  vessel  was  naturally 
blown  up  by  the  trap  laid  for  her.  in  the  Black  Sea,  though  many  desperate  and 
carefully  organized  attacks  were  made,  not  one  Turkish  vessel  was  injured  by  tor- 
pedoes. 

The  loss  referred  to  at  the  Sulina  mouth  occurred  on  the  9th  of  Octo- 
ber, during  the  forenoon,  where  the  Turkish  seagoing  iron-clad  Suna, 
.5  guns,  while  on  a  reconnaissance  on  the  Danube  near  Sulina,  was  sunk 
by  a  contact  channel  torpedo.  Two  of  her  officers  and  two  sailors  were 
killed  and  several  wounded. 

With  regard  to  the  Whitehead  fish  torpedo,  from  which  so  many  and 
80  great  things  were  expected,  the  only  other  authenticated  instance  of 
its  use  in  actual  combat  is  supplied  by  the  fight  between  two  English 
wooden  ships,  the  frigate  Shah  and  the  corvette  Amethyst,  and  the  Peru- 
vian iron-clad  ram  Huascar,  oflf  the  Peruvian  town  Ylo,  on  the  29th  of 
May,  1877.  In  that  instance  it  was  a  conspicuous  failure.  Captain 
Garcia,  of  the  Peruvian  navy,  reviewing  that  action,  says : 

The  Shah  tired  several  torpedoes  daring  the  action,  the  famous  Whitehead  torpedo 
appearing  to  be  one  of  her  specialties;  but  as  their  presence  in  the  water  is  made 
known  by  a  wake,  the  Huascar  found  it  an  easy  matter  to  escape  them. 

An  officer  of  the  Shah  states  that  one  Whitehead  torpedo  wa«  sent 
against  the  Huascar  at  right  angles  to  her  course;  that  she  was  then 
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steaming  aboat  11  knots,  while  the  torpedo  moved  only  about  9  knots; 
and  that  it  was  easily  avoided  by  the  iron-clad. 

Mr.  0.  W.  8.  Sleeman,  of  the  Imperial  Ottoman  navy,  in  "Engineer- 
ing'^ for  December  20, 1878,  says : 

Of  course  such  an  attack  [an  attack  by  torpedo  boats]  must  always,  more  or  less, 
partake  of  the  nature  of  a  forlorn  hope,  an  additional  reason  for  supposing  that  if 
ordinary  precautions  are  taken  to  defend  the  ship  attacked,  in  nine  cases  out  of  ten 
the  torpedo  attack  will  result  in  failure. 

As  one  of  these  ordinary  precaations,  methods  of  passive  defense  can 
be  adopted  against  moving  torpedoes,  such  as  a  netting  of  wire  cable 
or  some  other  species  of  strong  flexible  screen  saspended  around  a  ves- 
sel at  some  distance  from  the  hall,  which  promises  to  be  an  efficient 
protection,  not  only  against  ordinary  torpedo  launches,  but  against 
every  variety  of  mechanical  or  fish  torpedo.  Larger  boats  and  rams, 
whether  armed  with  torpedoes,  submarine  artillery,  or  otherwise^are 
simply  vessels  of  war,  to  be  met  by  force  of  the  same  character.  They 
are  aU  valuable  auxiliaries  to  a  main  defense  by  fortifications  and  chan- 
nel torpedoes,  because  in  skillful  hands  they  are  destructive  against 
ships,  and,  in  proportion  to  their  destructive  powers,  they  would  be 
adopted  into  all  navies  and  would,  of  course,  form  part  of  the  equip- 
ment of  all  attacking  fleets.  Hence,  before  we  can  wisely  depend  upon 
them,  or  upon  any  combination  of  them  with  more  powerful  craft,  as  the 
principal  defense,  we  must  be  stronger  than  the  enemy  ni)on  the  water 
at  each  and  every  point  requiring  protection.  This  conclusion  seems  to 
be  inevitable,  reason  as  we  may. 

The  stationary  sunken  torpedo,  however,  and  every  type  of  channel 
torpedo  which  constitutes  the  appropriate  adjunct  of  permanent  fortifi- 
cations, present  themselves  under  other  conditions.  They  cannot,  like 
the  aggressive  or  moving  topedo,  be  said  to  have  disappointed  the  high 
expectations  created  by  their  early  history.  But  their  effects  must  be 
estimated  by  a  standard  of  their  own.  A  good  one,  perhaps,  would  be 
found  in  the  measure  of  adverse  force  which  they  are  able  to  neutralize 
— the  fruitless  inactivity  which  they  can  impose  upon  the  enemy — an 
intangible  lactor  which  evades  computation. 

The  extent  to  which  the  channel  torpedoes,  maintained  or  supposed 
to  be  maintained  in  Eussian  harbors,  paralyzed  the  eflforts  of  the  Otto- 
man navy,  although  in  some  measure  yet  an  open  question,  contains 
the  gist  of  the  whole  matter.  Whether  their  existence  was  real  or 
imaginary  is  immaterial.  We  know  that  the  ports  in  some  instances 
were  protected,  and,  in  others,  were  believed  to  be  protected,  by  tor- 
pedoes. We  also  know  that  they  all  enjoyed  a  singular  immunity 
from  insult  or  annoyance,  and  that  the  Turkish  menof-war  on  the 
Black  Sea  were  principally  occupied  in  convoying  store  and  troop 
ships.  Officers  of  the  Ottoman  na\'y  appear  to  be  somewhat  sensitive 
concerning  their  achievements  during  that  war,  and  while  their  admiral 
in  command  very  justly  extols  their  repeated  victories  in  repelling  the 
assaults  of  torpedo  boats,  in  the  dearth,  perhaps,  of  oft'ensive  deeds  of 
skill  and  daring  worthy  of  note,  another  officer,  from  whose  article  in 
"  Engineering ''  a  quotation  has  already  been  made,  attributed  the  se- 
curity of  the  Bussian  ports  to  the  inherent  power — to  what  might  be 
termed  the  latent  force — of  a  defense,  either  real  or  imaginary,  by  means 
of  channel  torpedoes. 

If  the  views  taken  in  the  foregoing  discussion  be  correct,  viz,  that  per- 
manent fortifications  and  channel  torpedoes,  aided  in  certain  cases  by 
rams  and  other  floating  accessories,  can  supply  a  sure  and  comparatively 
cheap  defense  for  our  sea-coast  establishments,  and  that  a  defense  by 
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means  purely  or  mainly  naval  must  necessarily  be  either  inordinately 
expensive  or  very  defective  and  weak,  the  question  will  naturally  arise: 
what,  then,  are  the  exclusive  and  appropriate  duties  of  the  Navy  f 

Without  venturing  to  advance  any  views  of  my  own  on  this  branch 
of  the  subject.  I  would  say  that  the  answer,  derived  from  high  naval 
authority,  mignt  be,  that  inasmuch  as  aggressive  war  is  the  special 
mission  of  that  arm  of  the  service,  the  country  would  expect  it  to  pro- 
tect our  commerce  on  the  high  seas  and  convoy  it  safely  into  port ; 
enforce  respect  for  our  flag  in  foreign  ports ;  capture  the  enemy's  mer- 
chantmen and  destroy  or  confiscate  his  goods  contraband  of  war ;  search 
out  and  engage  his  armed  fleets;  blockade  his  ports ;  and  generally,  as 
Admiral  Dupont  once  said,  "  carry  the  sword  of  state  upon  the  broad 
ocean,''  and  "contend  for  the  masteiy  of  the  seas  where  alone  it  could 
be  obtained,  on  the  sea  itself." 

For  the  discharge  of  these  exalted  duties  our  sole  dependence  would 
be  upon  the  Navy,  and  it  should  not  only  combine  in  the  highest  degree 
and  under  approved  methods,  all  those  elements  of  aggressive  power 
possessed  by  war  vessels  of  modern  type,  but  it  should  be  free  to  employ 
that  power  abroad  and  not  be  compelled  to  fritter  it  away  in  vain  and 
fruitless  attempts  to  protect  a  long  line  of  sea-coast,  for  which  all  appro- 
priate means  of  defense  had  been  neglected. 

I  will  only  add  that  the  foregoing  discussion,  which  Jias  reached  a 
length  far  beyond  what  was  originally  intended,  does  not  presume  to 
advance  new  ideas  or  cover  new  grounds,  and  while  it  neither  invites 
nor  shuns  professional  criticism  is  not  sp^ially  addressed  to  the  tech- 
nical expert  in  military  or  naval  aflairs.  On  the  contrary,  the  wish  has 
been  to  reach-  that  larger  class  of  intelligent  thinkers  who  mold  the 
ideas  and  dictate  the  laws  of  the  nation,  but  who,  having  had  their  at- 
tention habitually  directed  into  other  channels,  have  not  formed  or  had 
occasion  to  form  any  fixed  opinions  upon  the  subject  of  which  it  treats. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GlLLMORE, 

Lieut.  Col.  of  Ungineera,  Bvt.  Maj.  General. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


BBIEF  DESCRIPTION  OF  BUFFINGTON'S  COUNTERPOISE  GUN-CARRIAGE. 

Consists  of  two  parts,  \iz:  A  chassis  and  top  carriage.  The  chassis 
may  either  be  the  chassis  of  the  present  8, 10,  13  and  15-inch  smooth- 
bore gun-carriages,  built  up  to  required  height  and  slightly  altered  in 
front,  and  transoms  arranged  to  suit  the  system,  or  they  may  be  built  up 
each  rail  or  cheek  in  one  piece.  The  front  edge  of  each  chassis  cheek, 
or  rail,  is  to  be,  when  the  carriage  is  mounted  on  the  platform,  perpen- 
dicular to  pintle  bed,  and  consists  of  a  single  cast-iron  piece,  having  a 
ratchet  and  bearing-surface  along  the  side  of  it,  for  the  shpe-brake,  and 
extends  above  the  top  of  cheek  about  half  the  diameter  of  front  wheels 
of  truck  of  top  carriage. 

The  top  carriage  consists  of  a  four-wheeled  truck,  the  front  axle  of 
which  carries  inside  of  the  wheels  two — what  may  be  called — levers 
which  support  the  gun  at  one  end  and  the  counterpoise  at  the  other ; 
the  rear  axle  carries  two  upright  bars  united  by  link-joints  to  two  other 
horizontal  bars  which  are  so  arranged  in  front  as  to  carry  the  trunnions 
of  gun,  and  rest  upon  the  front  levers. 


Digitized  by 


Google 


416         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

To  this  rear  axle  another  axle  is  bolted  CMrrying  two  friction  rollers 
which  work  inside  of  cheeks  and  against  the  underside  of  overlapping 
T  irons  on  top  of  chassis  cheeks.  These  four  bars,  so  arranged,  consti- 
tute a  system  that  performs  the  work  only  of  overcoming  the  friction 
produced  by  the  weight  of  gun  and  counterpoise  on  the  trunnion  bearings 
of  levers,  and  preserves  the  axis  of  gun,  in  running  to  and  from  battery, 
parallel  to  the  starting  position. 

The  counterpoise  is  attached  to  the  levers  by  means  of  an  axle  passing 
through  the  counterpoise  box  and  lead,  at  the  bottom  and  in  front  of  the 
center.  This  last-named  axle  carries  two  pinion  wheels,  which  work  in 
the  ratchet  above-named,  and  these  wheels  have,  immediately  adjoiniug 
the  geared  portion,  smooth  cylindrical  surfaces  for  the  friction  bands  of 
two  automatic  shoe-brakes,  working,  as  above  stated,  against  the  iron 
edge  pieces  of  chassis  cheeks.  The  sides  of  counterpoise  box  are  arranged 
to  work  as  a  '* cross-head"  on  the  inner  surfaces  of  these  cast-iron  pieces 
of  chassis. 

The  counterpoise  of  lead  reqiured  to  balance  a  15-inch  gun  is  about 
31,250  pounds  with  the  improved  carriage,  but  to  overcome  friction  the 
working  counterpoise  should  be  about  38,600  x>ounds. 

The  dimensions  of  carriage  are  based  upon  an  11-foot  breast  height. 

Water VLiET  Arsenal,  July  8, 1881. 


KING'S  COUNTERPOISE  GUN-CARRIAGE. 

The  drawing  will  be  understood  by  those  familiar  with  the  ordinary 
carriages  without  a  detailed  description. 

The  jHH^te  6/4>ofe,  traverse  circles^  traverse  ickeels,  propsj  and  chassis  are 
like  the  old  ones  excepting  that  the  chassis  is  longer  and  slopes  20^  to 
the  rear,  the  front  end  being  raised  about  7  feet  al^ve  the  pintle  block. 

The  pintle  is  hollow,  10  inches  inside  diameter  and  1  inch  thick. 

The  counterpoise  is  made,  for  convenience  in  handling,  in  disks  1  foot 
thick  and  moves  in  a  well  13^  feet  deep  under  the  pintle  block.  The 
pulleys  in  the  counterpoise  and  chassis  are  grooved  for  four  If-inch  wire 
ropes.  These  ropes  are  made  of  six  strands,  with  nineteen  steel  wires  to 
the  strand,  and  a  core  of  soft  iron  wire.  The  ropes  are  of  equal  length, 
and  can  be  fitted  with  iron  knobs  at  the  factory,  so  as  to  require  no  ad- 
justment after  they  are  put  in  place.  One  end  of  each  rope  is  held  by  a 
socket  at  the  front  of  the  pintle  block,  and  the  other  by  a  socket  hinged 
to  the  under  side  of  the  top  carriage  near  its  front  end. 

The  top  carriage  is  so  made  that  when  the  rear  truck  wheels  are  thrown ' 
"in  gear''  the  weight  of  the  gun  is  thrown  upon  the  front  wheels  also ; 
in  fact  over  two-thirds  of  the  weight  then  comes  upon  the  front  wheels; 
but  when  "out  of  gear"  nearly  the  whole  weight  slides.  The  throwing 
into  and  out  of  gear  is  done  by  two  or  more  men  turning  the  hand  wheels 
at  each  side  and  just  below  the  breech  of  the  gun;  and  the  weight  of 
the  counterpoise  is  such  that  when  in  gear  the  gun  will  run  up  into  bat- 
tery, but  when  sliding,  as  during  recoil  from  firing,  the  top  carriage  will 
remain  wherever  it  stops. 

The  elevation  of  the  gun,  in  pointing,  is  given  by  the  same  hand  wheels, 
the  operation  being  controlled  by  the  gunner,  as  shown  in  the  plate, 
while  two  other  men  turn  the  wheels. 

In  loading^  Nos.  1  and  2  stand  upon  a  platform  inside  the  chassis,  and 
the  shot  is  rolled  to  them  from  a  rack  along  the  breast-height  wall. 

Both  elevation  and  horizontal  direction  can  be  given  while  the  gun  is 
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APPENDIX    NO.   2.  417 

under  cover  of  the  parapet;  and,  as  suggesteil  by  General  Gillmore,  the 
gunner  can  easily  have  additional  prot^tion  during  this  operation  by 
attaching  a  light  cylindrical  shield  of  steel  to  the  top  of  the  carriage^  as 
shown  in  the  drawing'. 

In  actual  service  the  gun  is  carried  back  under  cover  for  loading  by 
the  recoil,  and  "into  battery'^  by  the  counterpoise;  but  for  purposes  of 
drill  the  top  carriage  is  run  "from  battery''  by  the  endless  chains  at  the 
side,  actuated  by  the  cranks  near  the  rear  end  of  the  chassis. 

The  original  carriage,  diflfering  only  in  certaiu  details  from  that  here 
represen  ted,  was  first  mounted  at  Fort  Foote,  Maryland,  and  afterwards  at 
Battery  Hudson,  New  York  Harbor.  It  was  tested  at  various  times 
during  the  four  years  beginning  February,  18G9,  by  boards  of  engineers, 
onlnance  and  artillery  officers. 

Weight  of  gun pouiidH. .  50,  (XK) 

Weight  of  counterpoise do 47,900 

Slope  of  chansis 20^ 

Maximum  recoil feet..  17.5 

Descent  of  gun do..  tj 

Number  of  ropes  (steel  wire) 4 

Diameter  of  ropes inches..  If 

Ultimate  strength  of  each pounds..  11^,000 

Ordinary  strain  upon  each do 6,000 

Maximum  strain  m  firing do 31,000 

Caliber  of  gun inches..  15 

Weight  of  shot pounds..  AZO 

Charge  (mammoth  powder) pounds..  100 

Elevations  from 3^  to -f  30*^ 

Horizontal  traverse 130° 4- 

Number  of  cannoneers «5toH 

Minimum  time  of  loading  (with  undrilled  men) : minutes..  2 

Number  of  rounds  lired  with  lOO-pound  charges 145 

Number  of  rouuds  fired,  including  smaller  charges 19:? 

27  E 
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BATTALION  OF  ENGINEERS  AND 'ENGINEER  SCHOOL  OF  APPLICATION^ 


report  of  lieut.  col.  h.  l.  abbot,  corps  of  engineers,  bvt. 
brig.  gex.y  u.  s.  a.,  officer  in  command,  for  the  fiscal  year 
ending  june  30,  18hl 

Engineer  Sch;ool  of  Application, 
Willets  Pointy  Netc  York  Harbor,  July  11,  1881. 
General  :  I  have  the  honor  to  submit  the  following  as  my  annual 
report  upon  the  Battalion  of  Engineers  and  the  Engineer  School  of 
Application,  for  the  year  ending  June  30,  1881 : 

STATIONS  AT  THE  BEGINNING  OF  THE  YEAR. 

At  WiUets  Poiut,  New  York  Harbor,  field,  staff,  and  band,  and  Companies  A,  B,  C, 
and  D. 
At  Weat  Point,  Company  E. 

On  field  dnty,  Department  of  the  Missouri,  1  private. 
On  field  duty,  Department  of  Dakota,  1  private. 

MOVEMENTS  DURING  THE  YEAR. 

First  Lieut.  E.  GriflSn,  Corps  of  Engineers,  proceeded  August  4, 
1880,  to  Governor's  Island,  New  York  Harbor,  to  compete  for  a  place 
in  Military  Division  of  the  Atlantic  Kifle  Team,  in  compliance  with  let- 
ter dated  Acyntant-GeneraPs  Office,  Washington,  July  27,  1880,  and 
rejoined  September  22,  1880,  as  per  Special  Orders  45,  headquarters 
solitary  Division  Atlantic.  Governor's  Island,  September  20, 1880. 

First  Lieut.  G.  FMcC.  Derby  was  absent  on  detached  service  from 
March  28,  1881,  until  April  5,  1881,  to  establish  grade  lines  of  the 
parade  ground  at  David's  Island^  in  compliance  with  instructions  from 
A^jntant-GeneraPs  Office,  Washington,  dated  March  17, 1881. 

Private  Walker,  Company  A,  was  ordered  to  proceed  to  Saint  Paul, 
Minn.,  and  report  to  the  Engineer  officer,  headquarters  Department  of 
Dakota,  for  duty,  as  per  Special  Orders  25,  headquarters  Battalion  of 
Engineers,  June  30,  1880.    Left  post  July  1,  1880. 
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420         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Changes  in  personnel  during  the  year. 


Second  lieat«nant 

8er»iMl  lientenant 
Fiint  lieutenant.. 

Second  lieutenant 

Second  lieutenant. 
First  lieutenant . . 

Captein 

Fint  lieutenant... 


Lusk.  James  L '  Aug.  23, 1880. 

I 

Roeiisler,  Solomon  W . .  Aug.  27, 1880 . 
Fink,  Walter  L Sept.  14, 1880. 

Carter,  Oberlln  M Nov.  27, 1860 . 


r.oethals,  George  W..  Nov.  27, 1880 
W  illard,  Joseph  H. ...  Jan.  3, 1881  . . 


Believed . 


..do  . 
..do. 


Joined . 


Qninn,  James  B ;  May  2, 1881. 

Derby,  George  McC ...  June  3, 1881 . 


Special   Orders  99.    bead- 
:      quarters  Army,  May  5, 

1880. 
'  Do. 

Special   Oilers  194,  head- 

guartern  Army,  Septem- 
er  11, 1880. 
Special  Orders  244,   head- 

Suartera  Army,  jfovem- 
er  15, 1880. 
Do. 

do I  Special  Orders  255,  bead- 

i      quarters  Army,  Decern- 
'      ber  1,  1880. 
Believed..    Special   Orders   83,    head- 
quarters Army,  April  12, 
1881. 

...do Special  Orders  100  and  120. 

headquarters  Army,  May 
12  and  26.  1881. 


...do 


Second  Lieut.  O.  M.  Carter  assigned  to  duty  with  Company  C.  Sec- 
ond Lieut.  G.  W.  Goethals  assigned  to  duty  with  Company  Aj  per  Special 
Orders  43,  headquarters  Battalion  of  P]ngineers,  Willets  Point,  Novem- 
ber 28, 1880. 

First  Lieut.  E.  Griflan  was,  in  addition  to  his  duties  as  Battalion 
qnartermnster  and  recruiting  officer,  acting  assistant  quartermaster  and 
acting  assistant  commissary  of  subsistence,  appointed  Battalion  adju- 
tant and  treasurer,  and  commanding  Company  D,  per  General  Orders 
13,  headquarters  Battalion  of  Engineers,  Willets  Point,  September  14, 
1880,  and  pos^adjutant  and  treasurer  and  signal  officer,  per  General 
Orders  18,  headiiuarters  Willets  Point,  September  14,  1880,  relieving 
First  Lieut.  W.  L.  Fisk,  Corps  of  Engineers. 

First  Lieut.  J.  H.  Willard  was  appointed  Battalion  adjutant  and 
treasurer  and  commanding  Company  D,  per  General  Orders  1,  head- 
quarters Battalion  of  Engineers,  Willets  Point,  January  3, 1881,  and 
l)0st  adjutant  and  treasurer  and  signal  officer,  per  General  Orders  1, 
headquarters  Willets  Point,  January  3,  1881,  relieving  First  Lieut.  E. 
Griffin,  Corps  of  Engineers,  from  these  duties. 

EECEUITING. 

Ko  special  system  of  recruiting  has  been  necessary.  Men  applying 
at  Willets  Point  and  West  Point  are  enlisted  to  fill  vacancies,  if  able 
to  fulfill  the  requirements  for  the  Engineer  service,  and  deficiencies  are 
supplied  fh)m  the  general  depot  at  David's  Island  by  careM  selection. 
Aided  by  numerous  re-enlistments,  this  metliod  has  proved  sufficient  to 
keep  the  Battalion  nearly  filled  to  the  authorized  standard  at  all  times 
during  the  past  year. 

EnUsted  at  Willets  Point 14 

Re-enlisted  at  Willets  Point 20 

Enlisted  at  West  Point 5 

Be-enlisted  at  West  Point 10 

^tecrnits  from  David's  Island 4 
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The  following  table  exhibits  a  synopsis  of  recruiting  service  and  de- 
sertions from  June  30, 1865,  to  June  30, 1881,  a  period  of  sixteen  years : 


Daring- 


Third  quarter,  1865-79 . . 
Fourth  quarter,  1865-79. 
Fintauarter.  1866-^80  .. 
Secona  quarter,  1866-'80  . 

Third  quarter,  1880 

Fourth  quarter.  1880 

First  Quarter,  1881 

Secooa  quarter,  1881 


1 
f 

46 

Deserted  after  enlistment 

^ 

M 

C 

1 

1 

1 1 

I 

2| 

■«>  e 

wo  a 

E_ 

137 

fl 

if 

« 

87 

I 

i 

1 

H 

681  1 

80 

132 

81 

23 

3 

463 

660 

121 

54 

109 

71 

33 

28 

9 

0 

251 

609  1 

129 

83 

68 

96 

67 

37 

6 

1 

274 

486; 

61 

34 

102 

123 

97 

40 

12 

0 

875 

7| 

11 

0 

2 

1 

1 

1 

0 

0 

5 

4  1 

12  1 

1 

0 

0 

0 

3 

0 

0 

3 

5  1 

6  > 

0 

1 

0 

0 

0 

0 

0 

1 

a 

1 

0 

0 

« 

0 

0 

0 

0 

0 

2.455  1 

430  1 

218 

419 

422 

285 

190 

50 

4 

2 

1.372 

STATIONS  AT  THE  END  OP  THE  YEAR. 

On  June  30, 1881,  the  Battalion  was  stationed  as  follows : 

At  Willets  Point,  New  York  Harbor,  field,  staff,  and  band.  Companies  A,  B,  C, 
and  D. 

At  West  Point,  New  York,  Company  E. 

On  field  duty.  Department  of  the  Missouri,  1  private. 

On  field  daty.  Department  of  Dakota,  2  privates. 

The  strength  of  the  Battalion  is  14  commissioned  officers  and  199  en- 
listed men. 

The  following  is  a 

ROSTER  OF  THE  OFFICERS  OF  THE  BATTALION  OX  JUNE  30,  18^1. 

Lient.  Col.  H.  L.  Abbot,  Corps  of  Engineers,  commaudin;i;. 
First  Lient.  J.  H.  Willard,  Corps  of  Engineers,  adjutant. 
First  Lieut.  E.  Griffin,  Corps  of  Engineers,  quartermaster. 

Company  A, 

First  Lieut.  F.  V.  Abbot,  Corps  of  Engineers,  commanding  compauy. 
Second  Lieut.  C.  McD.  Townsend,  Corps  of  Enginieers,  with  company. 
Second  Lient.  G.  W.  Goethals,  Corps  of  Engineers,  with  company. 

Company  B, 

Capt.  A.  M.  Miller,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  T.  L.  Casey,  Corps  of  Engineers,  with  company. 
Second  Lieut.  G.  J.  Ficbeger,  Corps  of  Engineers,  with  company. 

Company  C. 

Capt.  J.  C.  Mallory,  Corps  of  Engineers,  commanding  company. 
First  Lient.  T.  A.  Bingham,  Corps  of  Engineers,  with  company. 
Second  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  company. 

Cotnpany  D. 

First  Lieut.  J.  H.  Willard,  Corps  of  Engineers,  commanding  company. 

Company  E, 

Capt.  C.  W.  Ra.x-mond,  Corps  of  Engineers,  commanding  company. 
First  Lieut.  H.  S.  Taber,  Corps  of  Engineers,  with  company. 
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MILITARY  DUTIES  OF  THE  BATTALION. 

The  3  companies  at  Willets  Point  (146  enlisted  men)  guard  and  care 
for  the  public  property,  comprising  investments  represented  by  the  fol- 
lowing figures : 

Fortificatioiis  for  defending  New  York  Harbor $1,387,000 

Pnblic  buildings 142,500 

Public  lands  (136  acres) /  258,000 

Ordnance  and  ordnance  stores '       200,000 

Torpedo  materials 665,000 

Depot  property,  bridge  trains,  tools,  instruments,  Ac 500, 000 

Total 3.152,500 

These  troops  also  perform  much  useful  work,  such  as  remodeling  parts 
of  the  ponton  trains,  printing  confidential  Engineer  documents,  repair- 
ing public  buildings,  continuing  the  trials  for  perfecting  our  torp^edo  sys- 
tem. &c. 

The  company  at  West  Point  (50  enlisted  men)  has  performed  ordinary 
garrison  duty  and  aided  in  instructing  the  cadets  in  field  fortification, 
pontoniering,  and  military  signaling.  It  haa  also  received  theoretical 
and  practical  instruction  suited  to  maintain  its  efliciency. 

The  men  (3)  detached  on  military  duty  in  the  Departments  of  the  Mis- 
souri and  Dakota  have  served  under  the  orders  of  officers  of  the  corps 
attached  to  the  staffs  of  the  commanding  generals. 

THE  ENGINEER  SCHOOL  OP  APPLICATION. 

When  the  Army  of  the  Potomac  was  disbanded  at  the  close  of  the  war 
the  headquarters  and  3  companies  of  the  Engineer  Battalion  .were  or- 
dered to  take  station  at  Willets  Point.  The  post  had  been  occupied  as 
a  general  hospital,  but  never  as  a  permanent  military  station.  The  old 
temporary  buildings  had  to  be  removed  and  new  ones  constructed  by  the 
troops ;  the  immense  stores  of  Engineer  property  forwarded  from  the 
field  had  to  be  arranged,  classified,  and  stored  for  preservation ;  the 
grounds  had  to  be  put  in  order— a  work  of  no  little  labor,  involving  as 
itdid  the  removal  of  many  hundreds  of  tons  of  drift  bowlders  now  buried 
in  the  foundations  of  the  permanent  buildings. 

Nearly  as  fast  as  order  could  be  evolved  from  chaos  the  strength  Of 
the  companies  was  successively  reduced,  and  fatigue  details  continued 
80  nearly  to  absorb  the  available  force  as  to  interfere  seriously  with  any 
systematic  course  of  instruction.  Then  followed  the  long  and  very  labo- 
rious series  of  trials,  under  thfe  direction  of  the  Board  of  Engineers,  de- 
signed to  develop  our  system  of  submarine  mining  for  defending  the 
coast  with  tori>edoes. 

During  all  this  time,  the  plan  was  kept  steadily  in  view  to  ultimately 
create  here  a  school  of  application  which  should  supply  a  need  long 
felt  in  the  Engineer  service.  Officers  on  joining  the  Corps  had  been 
ordered  directly  from  West  Point  as  assistants  on  military  or  ciAil 
works  in  charge  of  officers  of  their  branch  of  the  service,  without  being 
afforded  any  opportunity  of  serving  with  troops,  or  of  acquiring  prac- 
tical knowledge  in  the  use  of  the  instmments  and  methods  with  whidi 
they  had  become  only  theoretically  acquainted  at  the  Military  Academy. 

Thus  for  years  they  were  liable  to  find  themselves  in  awkward  posi- 
tions from  the  want  of  practical  knowledge  in  some  untried  branch  of 
their  duty. 

The  Engineer  troops,  although  usually  stationed  at  West  Point,  had 
occasionally  served  on  the  frontier,  in  Utah  and  Oregon,  and  rarely 
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had  facilities  for  iustruction  in  the  new  applications  of  modem  science 
to  the  details  of  their  duties  as  sappers,  miners,  and  pontoniers.  In  a 
word,  both  officers  and  men  needed  advantages  similar  to  those  ex- 
tended to  the  Artillery,  by  the  organization  of  the  school  at  Fortress 
Monroe. 

The  Chief  of  Engineers,  as  early  a«  18G8,  iuaugurated  the  custom  of 
assigning  all  recent  graduates  to  duty  with  the  troops  for  a  term  of  2 
or  3  years ;  and  this  practice  has  been  steadily  followed  since  that  date. 
He  also  instnicted  the  Battalion  commander  to  afibrd  them  every  pos- 
sible facility  for  acquiring  a  practical  knowledge  of  the  duties,  both  mili- 
tary' and  civil,  ui>on  which  they  were  liable  to  serve. 

In  carrying  out  this  system,  a  field  astronomical  observatory  was 
erectetl  at  Wfilets  Point,  in  1868 ;  regular  series  of  meteorological  obser- 
vations were  begun  in  1868 ;  practice  in  making  reconnaissances  and 
surveys  dates  f^m  1868 ;  the  use  of  photography  for  duplicating  maps 
in  the  field  was  addeil  in  1873 ;  tidal  and  current  measurements  began 
in  1871 ;  while  drills  in  field  fortifications,  sapping  and  mining,  pon- 
toniering,  infantry  tactics,  and  target  practice  have  always  received  as 
much  attention  as  tlie  n^ore  pressing  duties  of  the  troops  would  permit. 
So  soon  as  the  trials  had  sufficiently  developed,  our  system  of  subma- 
rine mining  laboratories  were  prepared,  and  officers  and  men  have  re- 
ceived careful  training  and  instruction  in  the  various  branches  of  science 
upon  which  success  in  this  new  mode  of  warfare  will  depend. 

For  the  last  few  years,  since  the  post  has  become  essentially  com- 
plete, and  the  public  property  has  been  securely  stored,  incre>iising  at- 
tention has  been  devoted  to  perfecting  the  details  of  instruction  in  tljcse 
several  branches ;  until,  at  length,  Willets  Point  has  become  an  cflicicut 
school  of  application  for  the  Engineer  service. 

The  general  system  carried  out  during  the  ])ast  year  is  set  forth  in 
iny  Orders  No.  15,  series  of  188i),  and  No.  4,  series  of  1881,  of  which 
copies  are  appended. 

The  work  of  the  officers  in  astronomy  is  reported  in  Orders  No.  3, 
series  of  1881,  to  which  I  would  especially  invite  attention,  as  contain- 
ing a  full  description  of  the  observatory,  and  of  the  system  adopted, 
a^r  an  experience  of  twelve  years,  in  preparing  for  this  imi>ortant 
branch  of  the  duties  of  the  Corps  of  Engineers.  In  connection  with 
the  auroral  records,  I  may  add  that  Private  Thomas  ^lurphy.  Company 
B,  the  watchman  on  post  No.  3,  on  the  night  of  June  22, 1881,  discov- 
ei^ed  the  new  comet  at  2  hours  20  minutes  a.  m.,  which  is  as  early  an 
hour  as  1  have  seen  claimed  in  the  newspapers  by  any  party.  This 
tact  has  been  certified  to  the  proper  authorities,  with  a  view  to  having 
his  name  entered  among  the  competitors-  for  the  Warner  Observatory 
prize. 

In  meteorology  and  barometric  hypsometry  the  results  are  reported  in 
appended  Orders  No.  6,  series  of  1881,  to  which  I  would  also  invite  atten- 
tion as  showing  unusual  interest  and  research  on  the  part  of  the  officers. 

The  usual  routine  of  instruction  in  the  torpedo  service  has  been  ex- 
tended during  the  past  year  by  the  admission  of  a  class  of  artillery 
officers,  under  the  provisions  of  General  Orders  No.  65,  Adjutant-Oen- 
eral's  Office,  series  of  1880,  to  qualify  as  acting  engineers  in  the  duties 
of  submarine  mining.  I  append  a  copy  of  my  Orders  No.  2,  series  of  1881, 
which  contains  all  information  needed  as  to  the  working  of  this  experi- 
ment, which,  in  my  judgment,  has  proved  to  be  entirely  successful  and 
productive  of  excellent  results.  It  has  formed  the  subject  of  a  special 
report  to  the  General  of  the  Army,  alrea<ly  forwarded  through  regular 
channels. 
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In  military  photo^phy  as  good  progress  has  been  made  as  the  inad- 
equate accommodations  of  the  bnilding  render  possible.  I  append  the 
report  of  the  officer  in  special  charge,  Oaptain  Quinn,  which  gives  all 
needful  details,  and  with  whose  views  I  concur. 

Current  measurements  were  again  interrupted,  first,  by  the  delay 
which  occurred  in  supplying  the  vacancy  created  by  detaohing  my  adju- 
tant, Lieutenant  Fisk  (who  would  have  had  direction  of  the  work),  early 
in  the  season ;  and,  secondly,  by  the  necessity  of  renewing  the  pile  foun- 
dations of  the  self-registering  gauge-house,  carried  away  by  ice  last  win- 
ter. These  repairs  have  now  been  made,  and  the  work  will  receive  atten- 
tion during  the  present  season. 

The  usual  surveys  and  reconnaissances  have  been  Avell  executed,  both 
by  officers  and  enlisted  men.  The  latter  have  had  more  thorough  in- 
struction in  the  use  of  the  transit  and  level  than  heretofore,  in  order  to 
render  them  sufficiently  expert  to  be  of  service  in  this  class  of  work  when 
planting  submarine  mines. 

The  winter  theoretical  instruction  of  the  non-cotamissioned  officers 
was  satisfactorily  carried  out  by  the  company  officers,  and  I  append  a 
copy  of  Orders  Fo.  5,  series  of  1881,  announcing  the  subjects  taught  and 
the  standing  therein. 

The  troops  have  been  exercised  in  the  manual  part  of  their  duties  as 
sappers,  miners,  and  pontoniers,  so  far  as  their  reduced  numbers  and  the 
needs  of  the  post  and  depot  have  x>ermitted.  It  should  be  understood 
that  more  men  are  absolutely  necessary  before  any  reasonable  prepara- 
tion for  a  satisfactory  performance  of  their  duties  in  time  of  war  can  be 
made. 

I^  pontoniering  it  is  necessary  to  unite  the  companies ;  and  even  then 
the  total  available  force  is  insufficient  to  construct  a  bridge  in  a  proper 
manner,  or  with  proper  celerity.  The  men  are  well  taught  and  skillful, 
but  they  are  too  few  in  numbers  to  perform  the  mechanical  work. 

In  field  fortification  and  sapping  the  expedient  of  working  on  a  scale 
of  2  inches  to  the  foot  in  molding  sand  has  supplied  to  a  certain  extent 
the  deficiency  of  men ;  and  the  command  is  well  trained  in  their  duties 
as  overseers  of  working  parties  in  front  of  an  enemy. 

In  land-mining  drills  have  been  restricted  to  experiments  in  boring  for 
camouflets  to  be  operated  with  the  aid  of  dynamite  or  explosive  gelatine. 
Here,  again,  the  strength  of  the  command  is  insufficient  for  the  practice 
needful  to  keep  pa<5e  with  modem  methods. 

The  Battalion  is  well  instructed  in  infantry  drill,  to  include  the  school 
of  the  company ;  but  the  numbers  are  insufficient  for  battalion  drills 
upon  a  scale  large  enough  to  be  of  much  value. 

As  heretofore,  the  records  of  the  target  practice  show  excellent  re- 
sults, attributable  to  the  care  taken  by  the  company  officers  at  the  range, 
and  to  the  interest  of  the  men  in  the  work.  For  details  I  would  refer 
to  appended  Orders  Fo.  14,  series  of  1880,  and  No.  7,  series  of  1881. 

The  extension  and  arrangement  of  the  new  Engineer  museum,  men- 
tioned in  my  last  report,  has  been  continued,  and  it  bids  fair  to  soon 
become  a  very  useful  and  attractive  addition  to  the  post. 

In  fine,  I  am  able  to  report  that  during  the  past  year  steady  progress 
has  been  made  in  placing  the  school  of  application  upon  a  proper  footing. 
The  great  want  is  more  enlisted  men;  and  as  the  necessity  of  having  a 
large  number  in  training  for  defending  our  coasts  with  torpedoes  becomes 
better  appreciated,  this  may,  I  hope,  be  removed.  There  will  be  no 
need  of  retaining  the  entire  number  here  and  at  West  Point,  provided 
the  Battalion  l)e  recruited  to  its  legal  organization  (752  enlisted  men). 
After  passing  through  the  needful  training  large  details  can  be  sent 
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west  for  military  rccouaaissance  and  map-making  under  the  officers  of 
the  Corps  attached  to  the  staffs  of  the  generals  commanding  departments. 
Trained  soldiers  of  Engineers  are  greatly  wanted  for  this  work,  and  ap- 
plications have  to  be  constantly  refused  because  our  present  numbers 
are  insufficient  to  supply  the  demand.  Useful  employment  is  thus 
awaiting  the  men  as  soon  as  they  are  properly  instructed.  On  the  out- 
break of  war  with  a  maritime  power  they  would  be  recalled,  and  at  once 
put  to  work  in  planting  the  mines  upon  which  the  safety  of  oiu*  sea-board 
cities  will  depend,  but  which  will  never  be  successfully  served  without 
such  a  reserve  of  skilled  miners. 

Very  respectfully,  your  obedient  servant, 

Henry  L.  Abbot, 
Lieut  Col.  of  Engineertf^ 
Brt.  Brig.  Oen.  U.  S.  A.,  Commanding. 

Brig.  Gen.  H.  G.  AVkight, 

Chief  of  Engineers  J  U.  iS.  A. 


Saint  Louis,  Mo.,  Mai/  31,  1881. 

Sik:  I  have  the  honor  to  submit  the  following  report  upon  the  operations  of  the 
lichool  of  )»liotoRraphy  during  that  portion  of  the  past  year  I  remained  in  charge. 

The  system  of  instruction  introduced  the  preceding  year  was  adhered  to  as  far  sm 
the  limited  facilities  would  admit;  the  officers  receiving  the  theoretical  instruction 
the  preceding  year  were  given  opportunities  to  make  practical  application  of  their 
knowledge  of  the  different  processes  employed,  and  the  new  api>ointments  were  in- 
structed m  the  theory  and  practice  of  photography  and  given  such  practical  instruc- 


tion in  the  application  of  pnotography  to  military  purposes  as  the  limited  time  would 
permit.  The  ci*owded  condition  of  the  studio  has  materially  interfered  with  the  use- 
f  idnees  of  the  school.  Th  is  was  part  icularly  to  be  resetted  since  the  non-commissioned 
officers  were  unavoidably  deprived  of  the  opportunities  to  use  the  apparatus  as  often 
as  required,  and  therefore  their  progress  has  not  been  as  satisfactory  as  was  to  be 
expected. 

The  dust  floating  in  the  air  of  the  studio  during  the  time  that  it  was  necessary  to 
keep  fires  in  the  stoves  has  prevented  the  working  up  of  several  ^irocesses  which  were 
believed  to  be  of  considerable  value  for  military  purposes,  and  of  which  the  details 
-were  but  imperfectly  known. 

Some  difficulty  also  occurred  during  the  cold  weather  in  keeping  the  various  solutions 
from  freezing  dunng  the  nights,  or  maintaining  them  at  proper  temperature  when  in 
use.  This  necessarily  causes  a  good  deal  of  delay,  and  materially  affects  the  quantity 
and  quality  of  the  work  performed.  The  building  is  certainly  unsuited  to  the  require- 
ments of  the  different  purposes  for  which  it  is  attempted  to  adapt  it,  and  the  necessity 
for  a  better  and  more  commodious  building  is  painfully  appareut.  In  my  last  report 
attention  was  invited  to  this  want,  and  I  take  the  present  opportunity  of  again  urging 
the  necessity  of  building  better  accommodations  for  the  photographic  school  as  an 
essential  factor  in  its  future  useful  advancement. 
Very  respectfully,  your  obedient  servant, 


The  Adjutant,  Battalion  of  Engineers^  U,  S,  A, 


James  B.  Ql'inn, 
Captain  of  Engineers. 


fG<*neral  Orders  No.  14.] 

Hkadquarters  Battalion  of  Enginkehh, 
Willeis  Point,  New  York  Harbor,  Xovember  20,  1880. 
I.  The  following  is  announced  as  the  result  of  the  target  practice  of  this  Battalion 
for  the  year  ending  October  31,  1880 : 

In  individual  firing  the  companies  were  practiced  at  the  several  ranges,  each  man 
firing  ten  consecutive  shots.  The  following  table  exhibits  the  best  scores  thus  ob- 
tained, showing  the  percentage  of  the  maximum  possible  at  each  distance  (Hfty  times 
the  nnmber  of  men  firing).  •  . 
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ConsoVtdaUd  record  of  individual  firing. 


DiHtaiice. 


I 


Company  A. 


C    I 


100  yanls  . 
200  yards  . 
300  yards  . 
400  yards  . 
500  yardA  . 
600  yard  8  . 
7u0\anl8  . 


41 

41 

.41 


L 


Company  B.     Company  G.  '  Company  E. 


73. 95  I 
70. 05  I 
68.86  ; 
68.72 
61.20 
O&UO 


Average i      35      67.96  i 


27 


I    I     I 


7&85  j 
72,  82  1 
6H.61  I 
76.37  I 
76.00 
66.63 
76.67 


73.69 


I 


I  c 


I 

8 


EnKineer 
Battalion. 


a 


43  i  77.75        42  I    82.52  163 

41  -  73. 33         30  !    76. 51  lUS 

41  I  70.24         3K  I    76.94  1.53 

39  71.23         37  :    89.45  147 

37  72.11  ' ,  101 

14  I  76.14 40 

sTI  74.44        39  I    79.01  i  109 


78.78 
73.15 
69.84 
76.13 
69.01 
70.27 
76l57 


73.39 


The  firiiiji^  of  Company  £  was  ^^ucceHsarily  snspended  from  about  August  14  to  Sep- 
tember 10,  1880,  at  tlie  request  of  the  assistant  sur^on  of  the  post  on  aoconut  of  the 
condition  of  patients  in  the  post  hospital,  and  finally  stopped  by  order  of  the  major- 
general  commanding  the  department,  on  account  of  its  mterfenmce  with  the  opera- 
tions of  the  railway  construction  parties." 

The  order  of  merit  of  the  companies  is  therefore  the  following:  Company  C,  Com- 
pany B,  Company  A,  Company  E  (score  incomplet4»). 

In  volley  firing  the  companies  fired  five  times  at  each  range,  with  the  result*  Rtate<l 
in  the  following  tabic.  Company  E  did  not  fire  by  volley.  Company  C  fired  in  a 
Leavv  rain  storm. 


Consolidated  record  of  rolley  firiufj. 


Company  A. 

Company  B. 

Company  C. 

Company  E. 

Distance. 

1 
J 

i 
'A 

11 
11 
11 

1 

a 

'SB 

90.55 
85.46 
79.64 

g 
S 

a 

s 

Tor  cent  of  maxi- 
mum. 

'  1  ?i 
1  '  t 

24  I    84.  00 
26  ;    85.85 

25  1    80.00 

1 
1 

a 

1 

1 

100  yards 

u 

Ri..^7 

200  yards 

14  1    81.42 
14  1    66. 85 

;:;::.i:;;:.... 

300  vai'ds 

Average 

11 

85.22 

14       77. 61 

25       83.28 

Engineer 
Battalion. 

■a 

s 

I 

a 

"t 

^1 

1 

3 

|a 

*A 

&< 

49 
51 
50 

85.61 
84.55 
76u24 

82.13 


The  copies  of  Colonel  Laidley's  Rifle  Firing  were  received  after  the  sx)ring  drills  had 
commenced,  and  it  was  impracticable,  without  interfering  with  other  matters,  to  carry 
out  a  full  course  of  instruction  in  estimating  distances  at  Willetfl  Point.  Hereaft^ 
this  exercise  will  form  part  of  the  winter  instruction.  Company  £  (stationed  at  West 
Point)  reported  no  drills  in  estimating  distances;  and  the  bad  classification  of  that 
company  in  firing  is  explained  above. 


Digitized  byVjOOQlC 


APPENDIX    NO.    3. 
Classification  of  companies  in  firing  and  estimating  distances. 
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Oompaoy. 


ill 


s 

s 
a 

3 


Firing. 


Estimating    dis- 
I  tanoes. 


i 

1    s 

berof 

1 

1 

1    S 

1- 

£ 

'    525 

a 

S 

S 

^    1    «^        5 


^  'I 


A 

45 
45  , 
44  1 

501 

41 
37  t 
43  ) 
42  1. 

il 

9 , 

10 
20 

17 
3 

9  .... 

13    .... 
6    .... 
42    .... 

•  V •••••• 

!!    '3 

28 

B 

28 

(• 

23 

K 

Battalion 194      163 


29  I 


39    25 


MATCHES  KNTERED  AT  CREEDMOOR. 

At  the  fall  meeting  at  Creedmoor,  teams  from  Companies  B  and  A,  Battalion  of  En- 
gineers, won  the  first  and  third  prizes  respectively  in  the  *^  Short  Range  Military  Team 
Match; ^  and  Company  C  stood  seventh  on  the  hst  of  competing  teams.  The  condi- 
tions of  the  match  were  as  follows :  *'200  yards.  Open  to  teams  oi  five  men  f^om  any 
company,  troop,  or  battery  of  the  National  Guard  of  New  York,  or  of  other  States,  or 
of  the  Ke^ar  Army,  Navy,  or  Marine  Corps,  to  be  composed  of  company  officers, 
non-commissioned  officers,  orprivates,  certified  to  have  been  members  of  the  company 
they  represent  on  June  1,  1880.  Position,  standing.  Rounds,  seven.  Teams  to  use 
the  rifle  their  company  -is  armed  with."  Twelve  teams  competed.  The  following 
tables  show  this  scores  made  by  the  company  teams  in  practice  and  id  the  match, 
which  wa.s  shot  ou  September  15.    The  day  was  rainy  and  imfavorable  to  good  shooting. 

COMPANY  B,  BATTALION  OF  ENGINEERS. 


Name. 


Practice  scores. 


Rank. 


c5 

!  ^ 

4 

Pi 

1 

«s 

5 

1     .J 

^ 

fri 

A.  M.  MiUer Captain 


H.  Von  Schon . 

C.  Barrett 

W.  Tracy 

A.  Krebs 


Total. 


Private, 
.do... 
do... 
do... 


910 
945 
945 
945 
420 


I 


786 
787 
782 
788 
848 


80.76 
81.16 
82.75 
7a  09 
82.85 


Scores  in  the  match. 


JO 

I 

3 


175  I    145 


82.85 
80.00 
88.57 
80.00 


82.86 


X 
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COMPAKY  A,  BATTALIOX  OF  ENGINEERS. 


'                Rank. 

Practice  scores. 

Scores  in  the  match. 

Name. 

£ 

.     980 
.     980 
.1    910 
.      980 
.1    980 
.      770 
.     910 

s 

i 
1 

I 

5 

a 

I 

1 

James  B.  Qufnn 

ChArlfts  Reni^ud 

Theodore  Royston 

Oeorce  Boyle 

Captain 

First  Sergeant 

Sergeant 

!  Private 

784 
770 
727 
754 
753 
585 
689 

80.00 
78.47 
79.89 
76.94 
76.84 
75.98 
75.72 

35 
35 
35 
35 
35 

29 
29 
29 
26 
24 

82.86 
82.86 
82.86 
74.29 

Edward  Kelly 

F.V.Abbot: 

Sergeant 

Second  Lieutenant. . . 

Sergeant 

68.57 

Nicholaa  GruntDer 

Total 

t 

175 

137 

78.29 

t           1 

COMPANY  C,  BATTALION  OF  ENGINEERS. 


Rank. 

Practice  scores. 

Name. 

I 

1 

i 

78.85 
80.14 
80.22 
81.32 
78.13 

1 

1 

1 

1 

J.C.:MaUery 

910 
700 
910 
910 
910 

713 
661 
730 
740 
711 

35 
35 
35 
85 
35 

80 
28 
26 
25 
28 

85.71 

T.  A.  Bingham 

Second  Lieutenant 

80.00 
74.28 

John  Cayanagh 

Robert  Kohrt 

Private 

71.43 

WilliamReeker 

Private 

85.71 

Total 

175 

132 

77.43 

This  match  has  been  shot  yearly  since  1876  and  has  been  won  by  the  following 
teams  and  scores.  In  1876  a  team  'from  Company  C,  Battalion  of  Engineers,  won  the 
second  prize  with  a  score  of  130  points,  being  but  one  point  below  the  winning  team. 


Year. 


1876... 
1877... 
1878... 
1879... 
1880... 


Winning  team. 


Scores  in  the  match. 


Company  I,  Seventh  Regiment,  N.  G.,  S.  N.  Y., 

Company  B,  Battalion  of  Engineers 

Company  C,  Battalion  of  Engineers.. 

Company  C,  Battalion  of  Engineers. 


Company  B,Battalion  of  Engineers!. II". !III!!!!!!!!.m..!IlII!|    175 


■a 

6 

1 

•3 

ii 

6 

a 

^ 

o 

P4 

P< 

175 

131 

175 

127 

175 

142 

175 

133 

175 

145 

74.86 
72.57 
8L14 
76.00 
82.86 


At  the  same  meeting,  a  team  from  the  Battalion  competed  in  the  Army  and  Navy 
Journal  match,  standing  seventh  on  the  list  of  nineteen  competing  teams.  The  con- 
ditions of  this  match  were  the  following:  **Open  to  teams  of  twelve  from  all  regu- 
larly organized  military  organizations  in  the  United  States,  including  the  Regular 
Army,  Navy,  and  Marine  Corps.  All  competitors  to  be  regularly  enlist^  members,  in 
good  standing,  of  the  regiment,  battalion,  corps;  or  troop  they  represent,  and  to  have 
been  such  on  June  1, 1880,  and  to  appear  in  the  uniform  (full  dress  or  fatigue)  of  the 
organization  which  they  represent.  Weapon,  such  military  rifle  as  has  been  issued  at 
the  public  expense  to  the  organization  which  the  team  represents.  Distance,  500 
yards.    Rounds,  seven.    Position,  any,  with  head  towards  the  target." 
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The  following  table  shows  the  practice  scores  and  those  made  in  this  match : 


Kauk. 

Practice  scores. 

Scores  in  the  match. 

Name. 

1 

J_ 

1,190 
1,225 
420 
980 
1,190 
1,260 
1,190 
1.225 
1,225 
1,260 
1,190 
1.260 
1,225 
1,260 
1.260 
1,120 

5 

1 
» 

950 
349 
771 
964 
974 
912 
932 
996 
995 
921 
971 
918 
935 
946 
841 

i 
7a  15 

77.55 
88.09 
7a  68 
81.01 
77.80 
7a  64 
7a  08 
81.81 
7a  97 
77.39 
77.06 
74.94 
7a  41 
75.08 
75.09 

1 

S 

1 

35 
35 
85 
35 
35 
85 
35 
35 
35 
35 
35 
35 

4  ' 

«• 

5     1 
5 

8 

I   1 

25 
27  1 
21  ' 
27  1 

27  1 
24 
25  1 
31 
29  1 
29 

28  1 

28 ; 

1 

A.  M.  Miller 

CaDtaiu... 

71.43 

J.  C.  Mallerv 

Vy»J/l«MM... 

do 

77.14 

Eagene  Griffin 

T.  A.  BiDghftm 

Charles  Renand 

'  First  lieutenant 

Second  lieutenant 

.......'  First  sergeant 

60.00 
77.14 
77.14 

M.  McCormack 

Sergeant..-- 

6a  57 

M-Doolan 

H.  VonSchon 

C.Barrett     

do 

Corporal 

7L43 
8a  57 
82.86 

John  Cavanagh 

BobertKohrt 

1  Private 

82.86 

;       do 

80.00 

^;rniiapi  K^ki*r , , .    

,       do 

8a  00 

J.  Turner 

Theodore  RoTston 

do 

C.  "Von  Sothen            

...  .           do 

*  1 

J.  Fraxer 

Private 

1 

Total    ..         .      . 

i 

420 

321 

7a  43 

Bv  order  of  Lieutenant-Colonel  Abbot : 


Eur.ENE  Griffin, 
First  Lieutenant  of  EngineerSf  Adjutant, 


[General  Orders  No.  15. J 

Headquarters  Battalion  of  Engineers, 

Willet9  Point.  New  Tprk  Harhor,  Xovemher  23,  18fiO. 

I.  Ofiicers  of  the  Battalion  who  have  not  already  submitted  the  reports  and  papers 
required  by  General  Orders  No.  6,  current  series  from  these  headquarters,  will  forward 
them  as  socn  as  possible,  In  order  not  to  delay  the  publication  of  the  usual  general 
orders  announcing  the  results  of  the  summer's  work. 

II.  The  following  will  be  the  course  of  winter  instruction  for  the  Battalion  during 
the  enBuing  season,  beginning  on  the  Ist  proximo. 

WILLETS  POINT,   NEW   YORK   IIAKBOR. 

In  the  Torpedo  Service. — A  weekly  detail,  consisting  of  3  officers,  1  non-commissioned 
officer,  and  d  privates,  will  be  made,  as  heretofore,  for  torpedo  duty.  The.  roster  for 
enlisted  men  will  be  arranged  by  companies,  in  turn,  and  will  include  every  enlisted 
soldier  not  excused  by  orders  from  these  headquarters.  The  roster  of  officers  will  be 
arranged  as  follows :  Officers  who  have  served  with  the  Battalion  during  the  past  sea* 
son  will  form  one  roster,  and  those  recently  ordered  for  duty  another.  Details  will  be 
arranged  to  include  two  from  the  former  and  one  (for  two  weeks)  from  the  latter. 
Care  will  be  taken  to  distribute  the  detail,  so  far  as  practicable,  among  the  companies. 

The  officers  will  spend  at  least  six  hours  daily  in  the  laboratory  (Sundays  excepted). 
Weekly  tours  may  be  exchanged,  in  order  to  render  applications  for  temporary  ab- 
sence unnecessary.  It  is  expected  that  the  officers  will  make  themselves  tnorouKhly 
familiar  with  the  details  of  every  part  of  our  adopted  system  for  submarine  mining ; 
with  the  practical  execution  of  all  the  electrical  measurements  laid  down  in  the  proof 
sheets  of  the  Torpedo  Manual ;  and,  generally,  with  the  whole  subject  of  torpedo  de- 
fense, including  its  history,  its  mechanical  details,  its  applications  of  electricity,  the 
use  of  modem  explosives,  &c. 

The  enlisted  men  will  spend  the  rec^ular  fatigue  hours  daily  (Saturdays  and  Sundays 
excepted)  at  the  laboratory  or  torpedo  depot.  Their  instruction  will  be  under  the  di- 
rection of  the  senior  commissioned  officer,  aided  by  Sergeant  W.  H.  Brown^  assist-ant 
instructor  in  submarine  mining.  It  will  comprise  telegraphing  with  the  dial  instru- 
ment, including  the  code  for  action ;  the  duties  of  the  loading-room,  aud,  so  far  as 
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practicable,  of  the  boat  service,  as  prescribed  in  the  proof  sheets  of  the  Torpedo  Man- 
ual, comprising  preparing  the  plnss  of  the  buoyant  and  ground  torpedoes ;  charging 
the  mines ;  charging  the  cut-oflf  Doxes,  three  methods ;  jointing  tne  cores ;  making 
tork's  heads  in  the  electrical  cable ;  using  the  junction  boxes ;  attaching  a  cable  stop ; 
splicing  and  knotting  hemp  rope ;  inserting  thimbles  in  the  wire  mooring  rope.  They 
will  also  receive  from  the  senior  officer  dau^  verbal  instruction  respecting  the  fuses,  ex- 
plosives, torpedo  material  (except  that  of  the  operating  room),  voltaic  oatteries,  sim- 
ple electrical  testing,  and  the  use  of  the  portable  apparatus  for  the  electrical  ignition 
of  mines.  On  the  Saturday  terminating  his  tour  the  senior  officer  will  submit  to  these 
headquarters  a  rei>ort,  eiving  the  names  of  the  detail,  what  verbal  and  other  instruc- 
tion they  have  received,  Agures  showing  the  insulation  of  the  core  Joints  made  by 
them,  and  their  relative  and  absolute  proficiency.  Printed  blank  forms  will  be  sup- 
plied. 

In  Field  Photography, — The  building,  apparatus,  chemicals,  &c.,  are  in  charge  of 
Captain  Quinn,  whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held 
responsible  for  the  judicious  use  of  the  property.  Lieutenant  Griffin,  Battalion  quar- 
termaster, will  act  B»  his  assistant  in  these  duties. 

Officers  not  on  the  following  roster  may,  at  their  option,  use  the  laboratory  on  Sat- 
urdays; making  such  arrangements  with  him  as  shall  insure  no  confusion  in  ms  official 
duties. 

Lieutenants  on  company  duty  will  be  placed  on  a  roster  for  instruction  or  practice 
under  Captain  Quinn.  Each  tour  will  continue  for  two  weeks,  Saturday  and  Sunday 
excepted,  and  the  details  will  be  so  arranged  that  one  officer  will  be  ordered  weekly. 
This  detail  will  excuse  from  all  company  duty,  and  the  officer  will  spend  at  least  six 
hours  daily  in  the  laboratory. 

Officers  who  have  already  passed  through  the  course  of  instruction  are  detailed  for 
practice,  and  at  the  end  of  the  season  they  will  each  submit  a  report  specifying  in 
detail  the  amount  and  equality  of  the  work  done  by  them. 

The  course  of  instruction  will  be  arranged  to  cover  that  prescribed  in  General  Order 
No.  2,  series  of  1877  from  these  headquarters ;  and  at  tbe  close  of  the  season  each  officer 
will  submit,  through  Captain  Quinn,  a  personal  report  upon  tife  work  he  has  accom- 
plished. This  paper  will  be  returned  to  him,  with  indorsements,  for  his  own  files; 
and  it  is  suggested  that  it  be  so  prepared  as  to  constitute  part  of  the  professional 
journal  required  by  the  Corps  order  regulating  examinations  for  promotion. 

Two  non-commissioned  officers  from  the  companies,  in  turn,  will  be  detailed  for 
instruction  for  one  week,  Saturday  and  Sunday  excepted.  One  will  be  selected  fix)m 
the  following  list : 

Company  A. — Sergeant  Tiedmann,  Corporal  Wunder. 

Company  B. — Corporal  Griffin,  Corporal  Von  Schon. 

Company  C. — Sergeant  Turner,  Corporal  Grenier. 

The  other  will  be  taken  in  turn  from  the  remaining  non-commissioned  officers  of  the 
company.  Attendance  will  include  the  usual  fatigue  hours,  ana  the  instructor  will 
prescribe  such  work  as  may  be  best  suited  for  the  individuals. 

In  Field  Astronomy, — ^The  daily  observations  of  the  officer  of  the  day  for  time,  and 
work  in  the  observatory,  after  each  officer  has  completed  the  course  prescribed  in 
General  Order  No.  6,  current  series  from  these  headquarters,  will  be  suspended  dnring 
the  inclement  season. 

In  Meteorology, — The  usual  hourly  metoorological  observations  at  Willets  Point  will 
begin  on  January  2,  18dl,  and  will  continue  for  sixty  consecutive  days.  Officers  who 
have  not  already  done  so  will  take  advantage  of  this  opportunity  to  make  themselves 
familiar  with  the  contents  of  Professional  Paper  No.  15,  of  the  Corps  of  Engineers, 
treating  of  meteorology  and  barometric  hypsometry. 

Captain  Miller  and  Captain  Mallery,  each  acting  for  ten  days  in  turn,  are  charged 
with  the  supervision  of  these  observations.  They  will  make  daily  inspections  of  the 
instruments,  and  see  that  they  are  kept  at  all  times  in  perfect  condition.  They  will 
critically  inspect  the  observer  not  less  than  once  a  day,  ascertain  by  questions  and  by 
examining  the  plots  and  records  that  he  understands  and  performs  his  duty,  and,  if 
necessary,  will  give  him  detailed  instruction.  At  the  end  of  each  tour  of  ten  days  they 
will  submit  a  report  to  these  headquarters,  giving  the  names  of  the  several  observers, 
the  number  of  times  each  has  been  inspected,  and  a  full  statement  of  his  relative  and 
absolute  proficiency. 

The  observers  will  consist  of  the  lieutenants  on  company  duty  with  the  Battalion  at 
this  post,  and  of  the  requisite  number  of  non-commissioned  officers  from  each  of  the 
three  companies,  to  be  selected  by  the  captains.  Each  tour  will  consist  of  two  consecu- 
tive days ;  the  observers  will  be  excused  from  all  other  duty  during  that  period,  but  will 
make  all  reductions  and  plotting  pertaining  to  their  records  correctly  and  at  once. 
Observations  between  the  hours  of  12  m.  and  6  a.  m.,  both  inclusive,  may  be  omitted. 
The  roster  of  companies  will  be  kept  at  these  headquarters. 

Immediately  after  the  termination  of  the  observations  the  data  will  be  fully  and 
inteUigcutly  discussed  upon  Colonel  Williamson^s  system,  by  aid  of  the  daily  plots  and 
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diagrams,  and  under  the  supervision  of  the  captains,  by  the  lientenants  of  the  com- 
pauicH.  To  Company  C  is  assigned  the  reduction  of  the  observations  with  the  psy- 
chrometer,  incluaing  force  of  vapor  and  relative  humidity ;  to  Company  A  those  with 
the  aneroid  barometer  and  of  the  air  temperature ;  and  to  Company  B  those  with  the 
mercurial  barometer,  and  of  the  winds  and  olbuds.  Should  tnis  reduction  develop 
culpable  want  of  accuracy  on  the  part  of  any  observer,  his  name  will  be  reported  by 
the  captain  in  charge  in  transmitting  the  final  tables  and  diagrams. 

/n  Infantrjf, — Company  commanders  will  see  that  their  companies  are  kept  well 
drilled  m  the  manual  of  arms,  and  that  they  are  practiced  in  the  oayonot  exercise,  and 
when  the  weather  is  suitable  in  estimating  distances.  The  hours  of  practice  and  of 
recruit  drills  will  be  related  as  may  be  most  convenient.  One  company  drill  will 
be  had  at  3  p.  jn.  on  Friday  of  each  week,  recall  beiuff  beaten  at  2.30  p.  m.  for  that 
purpose ;  the  drill  will  be  attended  by  all  men  supplied  with  muskets,  except  the  fore- 
going details,  and  men  actually  on  necessary  duty  which  will  not  admit  ot  delay. 

Theoretical  Jn«tructian$, — ^The  non-commissioned  ofiScers  of  each  company  in  turn  will 
be  detailed  for  one  week  for  theoretical  instruction.  Thev  will  be  excused  from  all 
duties  but  those  necessary  in  the  compauy,  and  will  attena  all  recitations  unless  ex- 
cused by  the  surgeon.  The  only  exception  to  this  detail  will  be  the  police  sergeant, 
the  depot  sergeant,  the  acting  drum  major,  the  Battalion  printer,  and  the  BaUalion 
photographer.  The  hours  of  the  post  school  will  be  regulated  accordingly  when  the 
teacher  is  on  the  detail. 

Recitations  will  be  conducted  daily  (Saturdays  and  Sundays  excepted)  at  such  hours 
fts  may  be  selected  by  company  commanders.  The  latter  will  be  the  instructors  of  the 
companies,  their  subalterns  being  assistants.  Regular  classes  will  be  formed  in  field 
fortitication  (including  mining);  pontoniering ;  topographical  drawing ;  infantry  tac- 
tics ;  the  theoretical  and  practical  use  of  the  railroad  transit ;  military  signaling ;  and 
submarine  mining  according  to  the  proof  sheets  of  the  three  parts  of  the  Manual.  The 
instmction  in  electricity  will  include  elaborate  verbal  explanations  and  experiments  in 
the  electrical  laboratory,  which  will  be  open  on  Mondays  and  Tuesdays  for  this  pur- 
pose. 

Each  recitation  will  be  marked  on  the  West  Point  system ;  and,  at  the  close  of  each 
week,  a  list  showing  the  marks  of  each  non-commissioned  officer,  in  each  branch,  will 
be  forwarded  to  these  headquarters. 

During  the  winter  season,  the  school  for  soldiers,  ordered  by  act  of  Congress  ap- 
proved July  28, 1866,  and  announced  to  the  Army  in  General  Orders  No.  56,  dated  War 
Department,  A.  G.  O.,  August  1st,  1866,  will  be  established.  Attendance  will  be  vol- 
untary, the  object  bein^  to  extend  aid  to  such  enlisted  men  as  desire  to  devote  a  por- 
tion of  their  winter's  leisure  to  study.  The  necessary  fuel  for  warming  the  rooms  will 
be  ftimished  by  the  Quartermaster's  Department,  as  authorized  by  General  Orders  No. 
94.  series  of  1867,  from  the  headquarters  of  the  Army. 

This  school  will  be  under  the  charge  of  the  Battalion  adjutant.  Sessions  will  be  held 
between  7  and  8  p.  m.  on  Tuesdays,  Thursdays,  and  Fridays  of  each  week.  Weekly 
reports  similar  to  those  of  the  non-commissioned  officers'  recitations  will  be  rendered 
to  these  headquarters. 

WEST  POINT,  NEW  YORK. 

The  drill  of  Company  E  being  under  the  direction  of  the  Superintendent  of  the  Mil- 
itary Academy,  it  is  requested  that,  as  far  as  practicable,  the  non-commissioned  officers 
and  men  may  nave  instruction  similar  to  that  of  the  rest  of  the  Battalion ;  and  that  a 
consolidated  report  of  the  recitations  of  the  non-commissioned  officei*8  in  each  branch 
may  be  forwarded  to  those' headquarters,  at  the  close  of  the  season. 
By  order  of  Lieutenant-Colonel  Abbott : 

EroENE  Griffin, 
First  Lieutenant  of  Engineers ^  Jdjulant, 


[GeDoral  Ordera  No.  2.] 

Headquarters  Battalion  of  Engineers, 

Willets  Point,  New  York  Harbor ^  January  3,  l^-^l. 
Tiie  following  will  be  the  military  status  and  course  of  study  of  officers  of  Artillery 
ordered  to  report  at  Willets  Point  to  qualify  as  acting  Engineer  officers  in  the  duties  of 
submarine  mining. 

military  status. 

Such  officers  will  be  mustered  on  the  field  and  staff  rolls  of  the  Battalion  of  Engi- 
neers, and  will  be  liorne  on  its  rei>orts  and  returns  as  on  special  duty.  They  will  not 
be  attached  to  companies  nor  be  subject  to  ordinary  details  for  military  duty  at  the 
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post,  but  will  report  themaolvos  daily  at  headquarters  immediately  after  gnard- 
iDoaDting,  to  enable  the  adjutant  to  make  out  the  morning  report  correctly.  They 
will  attend  reviews  and  inspections  with  the  Battalion  staff,  and  will  be  subject  to  the 
general  orders  and  discipline  of  the  post. 

COUR8K  IN  SUBMARINE  MINING. 

It  is  understood  that  all  officers  authorized  to  report  for  this  duty  do  so  upon  their 
own  application.  The  course  of  instruction  will  therefore  be  re^ilated :  1st,  to  afford^ 
under  a  pledge  of  secrecy,  every  opportunity  to  become  familiar  with  the  drills,  the 
apparatus  and  appliances,  the  library  and  the  confidential  publications  of  the  school 
of  submarine  mining;  2d,  to  preserve,  for  the  use  of  the  Chief  of  Engineers  and  the 
General  of  the  Army,  such  a  record  of  individual  proficiency  as  shall  make  known,  the 
fitness  of  each  officer  to  be  detailed  for  duty  in  submarine  mininisj  In  case  of  emergency. 
The  course  will,  therefore,  consist  of  daily  reading,  syst-ematic  laboratory  practice, 
drills  in  submarine  mining,  followed  by  monthly  examinations.  Officers  are  expected 
spend  six  hours  daily,  except  Saturdays  and  Sundays,  at  the  laboratory,  beginning 
immediately  after  guard-mounting. 

This  general  course,  which  is  similar  to  that  upon  which  officers  of  the  Battalion  of 
Engineers  are  required  to  be  examined  for  promotion,  will  be  arranged  as  follows: 

Month  of  January,— The  first  three  chapters  of  Part  I  of  the  Manual,  and  a  full  course 
of  laboratory  practice  in  electricity  and  electrical  measurement.  Consult  also :  Elec- 
tricity and  Magnetism,  by  Jenkin  ;  Reports  on  Electrical  Standards,  by  Jenkin;  Elec- 
tricity and  Magnetism,  bV  Maxwell ;  Electricity  applied  to  Arts,  by  St.  Edme ;  Nat- 
ural Philosophy,  by  Deschanel;  Physical  Technics,  liy  Frick  ;  Ganot's  Physics;  Phys- 
ical measurements,  by  Kohlrausch;  Telegraph  Cable  Tests,  by  Hoskicpr;  M<<morlel  des 
Officiers  du  G^nie,  especially  vols.  17,  19,  and  22;  Electricify,  by  Spragiie;  Expose  de 
TElectrlcit^,  by  Du  Moiicel ;  Exercises  in  Electrical  Measurements,  by  Day ;  Handbook 
of  Electrical  Testing,  by  Kemp ;  Pile  Electriqne,  by  Niaiidet ;  Electricity  and  Mag- 
netism, by  Gordon ;  the  files  of  the  electrical  journals  of  England,  France,  and  the 
United  States.  See,  also,  other  works  named  in  the  Catalogue  of  the  Library  under 
the  heading,  "Electricity  and  Magnetism.^' 

Month  of  fV&rMar^.— Complete  Part  I,  and  study  Parts  II  and  III  of  the  Manual,  and 
General  Abbot's  Report  upon  Experiments  and  Investigations,  made  at  Willets  Point, 
to  Develop  our  system  of  Submarine  Mining— supplemented  by  use  of  the  museum,  and 
by  laboratory  practice  in  the  mechanical  details  of  loadiug  torpedoes,  making  joints, 
inserting  thimbles  in  wire  rope,  &c. 

Month  of  March. — History  of  torpedo  warfare,  offensive  and  defensive,  and  study  of 
foreign  systems  for  the  latter,  so  far  as  illustrated  iu  the  museum  or  known  from  pub- 
lications. Consult:  .Johnson's  Cyclopjedia,  art.  ** Torpedoes"  (see  scrap-book);  Sub- 
marine Warfare,  by  Barnes;  Torpedoes,  by  King;  Coast  Defense,  chapter  on  Torpe- 
does, by  Von  Scheliha;  Submarine  Mines,  by  Stotherd;  Review  of  same,  by  Dawson; 
Fabrication  of  iron  for  Defensive  Purposes  (article  Torpedoes),  by  Board  of  Engineers ; 
Torpedo  Service  in  Europe  in  1873  (in  manuscript),  by  Casey  and  Abbot;  Confidential 
Reports  to  Biitish  War  Office  on  German  and  Austrian  Torpedoes,  by  Chesney  and  Stot- 
herd; Les  Torpilles,  by  de  Sarrepoint ;  Report  de  la  Commission  des  Torpilles  (D^t^h), 
by  Vandervelde;  Lectures  on  Movable  Torpedoes,  Submarine  Boats,  and  the  White- 
head Torpedo,  by  Barber;  Serial  extracts  from  Engineering,  1876-78;  Torpedoes  and 
Torpedo  Warfare,  by  Sleeman;  Minas  Hidraulicas  Defeusivae  (manuscript  extracts 
translated  by  Lieutenant  Abbot),  by  Scheidua^el ;  many  articles  iu  scrap-books.  See, 
also,  the  Catalogue  of  the  Library,  under  headings  ^'Torjie^oes"  and  **Article8  on  Tor- 
pedoes." 

Month  of  April, — The  subjects  of  modern  explosives,  and  of  the  electric  light  as  used 
in  harbor  defense — supplemented  by  experiments.  Consult :  La  dvnamite  et  La  Nitro- 
glycerine, by  Champion ;  Les  Dynamites,  by  Fritsch,  in  Memorial  ae  POfficier  du  G<^nie 
vols. 20  and  22;  Numerous  Essays  on  Explosive  Agents, by  Abel;  Dynamite  Works  of 
the  Atlantic  Giant  Powder  Company,  by  Mackenzie;  Notes  on  Certain  Explosive 
Agents,  by  Hill ;  Notes  on  Modem  Explosives,  by  Abbot ;  Evidence  before  Circuit  Court 
ofMassachusetts,  in  Case  of  Atlantic  Giant  Powder  Company  r«.  (George  M.  Mowbray, 
1876 ;  Nitro-glycerine  at  Hoosac  Tunnel,  by  Mowbray ;  (>un-cotton  Explosion  at  Stow- 
market,  by  Magendie ;  Lithofracteur,  Report  of  Special  Committee ;  Report  of  Select 
Committee  on  Explosive  Substances ;  Researches  on  Explosive  Substances — Fired  Gun- 
powder— by  Noble  and  Abel;  see,  also,  Catalogue  of  Library  for  many  articles  on  gun- 
cotton  and  other  explosives,  contained  in  the  Journal  of  the  United  Service  Institute 
and  the  Memorial  de  I'Officier  du  G6nie,  and  for  other  references.  On  the  Electric 
Light,  consult:  Eclairage  a  I'Electricit^^,  by  Fontaine;  Report  of  Committee  of  House 
of  Commons  on  Lighting  by  Electricity ;  Electric  Lighting,  by  Schoolbred;  The  Elec- 
tric Light,  by  Higgs. 

Months  of  May  and  June, — These  months  will  be  devoted  t-o  out-door  drills  and  exer- 
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eisee,  inclading  the  plauting,  testing,  and  raising  of  torpedoes,  tracking  vessels,  practiee 
in  operating  tpe  apparatus  for  ant^atio  and  judgment  firing,  testing  explosives  in  the 
rings,  trials  with  the  fish  torpedo,  and  to  a  general  review  of  the  course. 

EXAMINATIONS. 

To  determine,  the  individual  progress  of  the  officers,  au  examining  board,  consisting 
of  the  lieutenant-colonel  commanding,  and  of  the  three  captains  commanding  compa- 
nies, is  hereby  constituted. 

On  or  about  the  last  day  of  each  month  this  board  will  assemble,  upon  the  call  of 
the  president,  to  examine  each  officer  on  the  course  prescribed  for  the  ^preceding  month. 
The  first  five  examinations  wDl  be  oral,  and  the  last  one  written.  The  object  will  be 
the  official  determination  of  absolute,  not  relative,  proficiency  ;  and  no  attt^mpt  at  ar- 
ranging a  class  standing  will  be  made.  The  several  examinations  will  be  marked  by 
each  member,  ou  the  West  Point  system,  and  upon  the  completion  of  the  course  a  report 
-will  be  rendered  through  the  Chief  of  Engineers  to  the  General  of  the  Army,  setting 
forth  the  opinion  of  the  board  upou  the  qualifications  and  fitness  of  each  officer  to  be 
detailed  on  submarine  mining  duty,  in  case  it  should  become  necessary  to  defend  our 
coasts  with  torpedoes. 

By  order  of  Lieutenant-Colonel  Abbot : 

J.    H.   WiLLARD, 

First  Lieutenant  of  Engineers,  Adjutant. 


[General  Orders  No.  8.  J 

Headquarters  Battalion  of  Engineers, 
WUleVa  Point,  New  York  Harbor,  January  10,  1881. 

The  following  are  announced  as  the  results  of  the  astronomical  observations  taken 
in  1880  at  the  field  observatory  at  Willett's  Point  (see  General  Orders  No.  5  of  1870,  No. 
9  of  lh71.  No.  8  of  1872,  No.  2  of  1873,  No.  2  of  1874,  No.  3  of  1875,  No.  1  of  1876,  No.  1 
of  Iffrr,  No.  3  of  1878,  No.  1  of  1879,  and  No.  3  of  1880,  for  former  results). 

Assronomical  observations  have  been  made  at  Willet's  Point  continuously  since  the 
establishment  of  the  observatory— in  1869-^0-71-72,  under  the  personal  direction  of 
the  Battalion  commander ;  in  1873-74-76-76-77,  under  the  direction  of  the  three  com- 
pany commanders,  each  acting  for  one  week  in  turn ;  in  1878-79,  under  the  direction 
of  Captain  Miller;  and  in  18^0,  under  the  personal  direction  of  the  Battalion  com- 
mander, assisted  by  Captain  Mallery. 

During  these  twelve  years,  50  officers  of  the  corps  have  had  the  benefit  of  practice 
with  the  instruments — the  object  beinjr :  Ist,  to  afford  them,  during  their  service  with 
the  Battalion,  an  opportunity  to  become  entirely  familiar  with  all  tne  astronomical  in- 
struments and  metnods  in  use,  both  on  first-class  geodetic  surveys  and  on  reconnais- 
sances ;  and,  2d,  to  accumulate  numerical  data  for  estimating  the  absolute  errors  likely 
to  affect  astronomical  field-work,  with  instruments  and  methods  of  different  grades 
of  precision. 

OLD  OBSERVATORY. 

The  old  observatory,  constructed  in  1868  with  limited  means  and  provided  with  in- 
ferior instruments,  is  sufficiently  described  in  the  first  of  the  orders  above  named. 

To  determine  its  approximate  geographical  position,  its  location  was  laid  down  on 
.  a  detailed  survey  of  the  public  lands  at  WilleVs  Point,  and  forwarded  in  1870  to  Prof. 
J.  C.  HUgard,  assistant  m  charge  of  the  Coast  Survey  office,  who,  from  the  latest  de- 
terminations at  that  office,  fixed  its  position : 

North  latitude,  40^  47'  20".52. 

Longitude  west  from  Greenwich,  4h.  55m.  06.048. 

In  1878,  the  latter  determination  was  revised  by  time  signals  sent  fbr  t«n  oonsecn- 
ii  ve  days  fh>m  the  Naval  Observatory  at  Washington  (see  General  Order  No.  1  of  1979) 
irhich  gave  the  value  now  adopted : 

West  from  Greenwich,  4h.  55m.  07.48s.  ±  O-W. 

The  latitude,  as  deduced  from  all  (65)  observations  with  the  Eenith  telescope^ 
mostly  made  with  an  old  instrument  of  the  original  pattern  devised  bv  Talcott,  and 
depending  on  pairs  of  stars  from  the  older  catalogues — (see  the  Gtoeral  Orders  above 
named)  is : 

North  latitude,  40^  47'  17''.66±0.575. 

NEW  OBSERVATORY. 

The  old  observatory  was  small  and  inconvenient  in  many  respects,  and  a  new  one 
erected  by  Engineer  soldiers  in  the  spring  and  summer  of  1879.    The  instruments 
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were  transferred  in  September  of  that  year.  The  center  of  the  dome  of  the  new  build- 
ing is  408  feet  north  and  210  feet  west  of  the  center  of  the  only  pier  of  the  old  building. 
At  Willets  Point,  one  second  of  latitade  (arc)  is  about  101  feet,  and  one  second  of 
longitude  (time),  about  384  yards. 

During  we  past  year  a  careful  determination  of  the  latitude  has  been  made  with  a 
fine  zenith  telescope  and  Saiford's  new  catalogue  of  stars,  prepared  for  the  Wheeler 
Survey.    The  discussion  of  these  observations,  reported  below,  gives  its  position : 

North  latitude,  A(P  47'  21".59  ±  0.08-2. 

It  will  be  noted  that  the  latitudes  determined  at  the  two  observatories,  when  trans- 
ferred to  a  common  point  by  the  survey  given  above,  differ  only  11  feet.  This  result, 
•  depending  on  observations  made  by  different  observers  with  different  instruments  and 
8tar  catalogues,  at  different  i)1acos  and  in  different  years,  is  a  fair  test  of  the  absolute 
precision  of  the  method. 

The  longitude  determined  by  the  time  signals  from  Washington  in  1878,  and  trans- 
ferred to  the  new  dome  by  the  survey  above  given,  is — 

West  from  Greenwich,  4h.  55m.  07.668.  iO.U. 
East  from  Washington,  Oh.  13m.  04.39s.^:0.14. 

The  general  arrangements  of  the  new  observatory  have  proved  to  be  convenient  in 
«very  respect ;  and  the  appended  plate  has  been  photolithographed  on  the  batt-alion 
press,  for  the  convenience  of  officers  having  occasion  to  construct  field  observatories 
of  a  semi-permanent  character.  It  need  only  be  added  that  the  roof  is  of  tin ;  that 
the  sides  of  the  meridian  slits  are  prolonged  upward  to  a  horizontal  plane,  and  are 
covered  by  a  single  hinged  and  overlapping  shutter,  manipulated  from  the  roof— a 
plan  which  has  perfectly  excladed  both  ram  and  snow ;  that  the  vertical  slits  are 
closed  by  an  external  shutter  and  also  by  a  window  sash — ^the  object  of  the  latter 
being  to  reduce  the  opening  to  a  minimum  on  windy  nights,  and  to  afford  means  of 
ventilating  the  building  during  hot  snmmer  days ;  and  that  the  dome  is  revolved  on 
four  balls,  by  two  fixed  hand-levers  engaging  iron  pins  on  its  base. 

An  additional  pier  is  provided  outside  the  Duilding,  for  practice  with  instmments 
to  be  placed  in  position  on  the  night  of  observation. 

A  graded  and  graveled  circle  is  arranged  in  the  vicinity  for  sextant  work.  Officers 
recline  or  sit  on  a  mat,  as  may  be  preferred  ;  and  the  artificial  horizon  is  required  to 
be  placed  on  the  ground,  as  would  be  done  in  the  field. 

INSTRUMENTS. 

Equaloiial  ttles^pe, — ^This  instrument,  ordered  upon  the  following  spccificatious  from 
Fauth  &  Co.,  of  Washington,  in  June,  1880,  is  now  nearly  ready  for  delivery. 

The  object-glass  is  5.5  inches  in  clear  aperture,  made  by  Alvan  Clark  &  Sons,  with 
a  finder  of  2  inches  clear  aperture.  The  principal  eye-piece  is  fitted  with  a  position 
micrometer  of  best  construction  divided  on  silver,  with  a  parallactic  movement,  fine 
for  spider-line  and  rapid  for  the  entire  box — as  lately  made  in  an  instrument  for  Yale 
College  observatory.  Eight  eye-pieces  are  supplied,  three  fitted  to  the  micrometer. 
Both  declination  and  hour  circles  are  dividea  on  silver,  with  an  extra  graduation 
(course)  for  approximate  settings.  They  are  respectively  12  and  15  inches  in  diame- 
eter.  The  clock-work  is  governed  by  a  Villarceau regulator,  with  maintaining  power 
regulated  from  the  eye  end,  and  the  declination  axis  is  provided  with  a  sliding  level 
to  bring  the  telescope  into  the  meridian.  The  illumination  is  through  the  dechnatiou 
axis,  the  lamp  being  vertical  in  all  portions  of  the  telescope. 

Portable  telescope, — An  old  telescope  made  by  Tulley,  having  an  object-glass  3.8  inches 
clear  aperture,  and  a  focal  length  of  65  inches.  It  is  eqnatorially  mounted  on  a  Smea- 
ton's  block,  resting  on  a  stiff  tripod.  Motion  in  right  ascension  and  declination  can 
be  given  by  two  handles  within  reach  of  the  observer.  The  defining  power  of  the 
telescope  is  fair,  and  there  are  several  eye-pieces  ;  but  the  vibration  caused  by  the 
rough  gearing  of  the  moving  parts  renders  it 'difficult  toobsen^e  with  a  higher  power 
than  about  fifty  diameters. 

Combined  transit  and  zenith  telescope. — This  is  a  fine  instrument  (No.  2),  made  in  187C, 
by  August  Lingke  &  Co.,  at  Freiberg^  in  Silesia.  The  clear  aperture  of  ite  object 
glass  is  2.5  inches  and  its  focal  length  is  30  inches.  It  has  two  finding  circles  for 
transit  work,  and  a  larger  circle  and  delicate  level  for  use  as  a  zenith  telescope — all 
attached  to  the  sides  of  the  tube.*  The  reticule  contains  fifteen  fixed  threads  in  three 
groups,  and  three  fixed  and  one  movable  thread  at  right  angles  to  them,  for  microm- 
eter work.  The  eye  piece  has  a  rapid  parallactic  movement.  The  arrangement  for 
revolving  the  instrument  between  the  stops  in  latitude  observations  is  solid  and  conve- 
nient. A  horizontal  tangent  screw,  with  a  micrometer  screw  adjusted  to  the  azimuth 
y,  renders  it  easy  to  place  the  instrument  in  the  meridian.^ 

Zenith  telescope. — This  fine  instrument  (No.  20)  is  one  of  the  latest  pattern,  made  by 
Wm.  Wnrdemann,  of  Washington,  for  the  United  States  Northern  Boundary  Commis- 
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noiiy  in  1872-73.    The  object-j^lass  has  a  clear  aperture  of  2.6  inches,  the  focal  length 
being  32  inches,  and  the  magnifying  power  60  diameters. 

Busman  transit  — This  instmment  (No.  1666),  also  adapted  for  nse  as  a  zenith  tele- 
scope, was  made  by  Stackpoie  &  Bro.,  of  New  York,  after  the  pattern  adopted  for  the 
American  parties  sent  to  oDserve  the  transit  of  Venns  in  1874.  In  form  it  closely  re- 
sembles a  portable  instrament  made  in  1870  for  the  Harvard  College  observatory  by 
Mr.  Herbst,  the  mechanician  of  the  Pulkowa  obs^rvato^  in  Rnssia ;  the  addition  of 
the  level  for  zenith  telescope  work  was  dne  to  Professor  Winlock  in  1873.  The  object- 
fflass  has  a  clear  apertnre  of  2.6  inches,  and  a  fbcal  length  of  30  inches.  The  image  of 
the  star  is  reflected  at  right  angles  to  an  eye-piece  placed  at  one  of  the  pivots,  and 
thns  nnchanging  in  position.  The  instmment  is  characterized  by  great  solidity,  and 
combines  several  novelties  of  construction,  notably  that  for  reveiial  by  a  lever  and 
•arrier. 

Troughtan  transit. — This  is  an  old  instmment,  the  first  one  ever  purchased  for  the 
Militai^  Academy  at  West  Point,  and  is  loaned  to  us  by  Professor  Michie.  It  is  simple 
and  sohd  in  construction,  and  is  capable  of  excellent  work,  as  may  be  seen  by  some  of 
the  following  records.  The  object-glass  has  2  inches  clear  aperture  and  a  focal  length 
•f  30  inches. 

Stackpoie  transit — ^This  is  a  light  instmment,  speciallv  designed  for  mountain  work 
and  packed  in  a  single  box.  It  is  used  on  the  pier  outside  of  the  observatory,  to  afford 
practice  in  hurried  adjustments.  The  clear  aperture  of  its  object-glass  is  2  inches,  the 
focal  length  being  24  inches. 

Sextants. — There  are  two  good  sextants,  both  made  by  Stackpoie  &.  Bro.,  of  New 
York.  One  of  them  has  the  recent  addition  of  au  attached  level,  for  verifying  the 
doubly  reflected  image  of  the  star. 

•  Chronometers,  chronographs,  ^c. — Two  good  chronometers  are  on  hand— one  by  Lu- 
kens,  No.  141,  and  the  other  by  Wm.  Bond  &  Son,  No.  217,  Both  have  Negus'  break 
circuit  attachment  for  use  with  a  chronograph.  The  former,  an  eight-day  instrument, 
remains  permanently  in  position  on  an  offset  from  the  pier  of  the  equatorial.  The 
other  is  portable.  Both  are  rated  to  siderial  time.  For  observations  upon  the  sun,  a 
mean  solar  chronometer  by  Arnold  &  Dent,  No.  596,  is  available. 

The  only  chronograph  in  use  during  the  past  season  is  of  the  Morse  register  pat- 
tern ;  but  a  Hipps^instrument  has  been  purchased  since  the  work  ceased,  and  it  will 
be  available  hereafter. 

To  abridge  the  practice  necessary  for  estimating  time  correctly  by  the  eye  and  ear 
method,  and  to  detect  individual  peculiarities  of  observation,  a  personal  conation 
machine,  made  upon  their  usual  pattern,  has  been  procured  since  the  close  of  the  sea- 
son, from  Fauth  &  Co.,  of  Washington. 

To  determine  the  refraction  affecting  sextant  work,  a  Green's  cistern  barometer  an    . 
detached  thermometer  are  provided. 

OBSERVATIONS  FOR  LOCAL  TIME. 

Many  observations  both  with  astronomical  transits  and  with  sextants  have  been 
made  at  short  intervals  during  the  entire  season. 

With  the  transits. — ^The  following  observations  were  made  to  dete^ine  the  value  of 
a  division  of  the  levels  used  with  tne  different  transit  instruments.  These  levels  were 
attached  firmly  to  the  tube  of  the  zenith  telescope,  and  were  measured  in  terms  of  the 
knotm  micrometer  turn. 


Constants  of  transit  levels. 

Transit. 

Observer. 

Date. 

;z5 

Value  oradiviaion 
of  the  level. 

C.McD.T 

1880. 
May  25 
June  2 
Jnly  21 
July  22 
July  22 
June  2 
July  21 
July  23 
July  24 
June  2 

12 
12 
12 
10 
12 
10 
12 
12 
18 
10 

Sec. 
4. 842  ±  0. 009 

T.L.C 

4. 877      0. 022 

Do                   

T.L.C 

4. 946      0. 021 

Do         

T.L.C 

4.902      0.080 

Do  ' 

T.L.C 

4.989      0.009 

BniWijill                                                                      .  m  .   m...-r.  ,,  r,  , 

C.MoO.T 

0. 752      0. 003 

Do                          

T.L.C 

0. 800      0. 007 

Lingke            

T.L.C 

0. 509      0. 006 

IStftclrDolc 

T.L.C 

1. 496      0. 007 

Do         

J.L.L 

L869      0.004 
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Time  has  been  noted  by  four  methods :  (A)  by  the  reoorder  at  the  word  "  tiek  "  given 
by  the  obeeryer ;  (B)  by  the  observer  himself  gaided  by  the  relay  tick,  which  when 
the  battery  oircnit  indadee  the  chronometer  oeodrs  at  each  second,  and  is  as  loud  as 
the  tick  of  an  astronomical  clock.  The  beat  is  picked  up  with  the  assistance  of  the 
recorder,  who  watches  the  face  of  the  chronometer ;  (C)  by  the  chronograph,  using  a 
a  key  which  prints  the  record  on  the  moving  lillet  of  paper.  This  method  is  restricted 
to  special  observations ;  (D)  bv  the  usual  eye  and  ear  method,  placing  the  Bond  chro- 
nometer on  the  i>ier  near  the  observer,  Who  keeps  his  own  record.  Beginners  use  these 
several  methods  in  succession,  in  the  order  named  above. 

The  following  observatious  were  made  to  rate  the  standard  chronometer  (Lukena 
No«  141)  during  the  working  season. 

Errors  of  standard  chronometer. 


Date. 


1880. 
Hay   4 

10 
15 
24 
25 
81 
Jane  3 

7 

9 
16 
10 
20 
22 
20 
Jnly    8 

7 
13 
17 
28 
30 
Aug.  6 

9 
16 
16 
20 
Sept.  4 

n 

16 
17 

18 


29 

Oct   e 

10 
12 
14 
15 
18 

Nov.U 
20 
20 

Deo.    9 


Obaerrer. 


G.J.F. 

CMcD. 

C.  McD. 

T.A.B 

T.A.B 

T.L.C. 

T.L.C. 

F.V.A 

J.L.L. 

O.MgO. 

G.  McC. 

W.L.F 

J.L.L. 

E.G... 

£.6... 

G.J.F. 

C.MoD. 

CMcD. 

T.A.B 

T.A.B 

T.L.C. 

F.V.A 

F.V.A 

T.L.C. 

CMcD. 

G.HcC. 

CKcD. 

G.J.F. 

T.A.B 

CMcD. 

F.V.A 

F.V.A 

T.L.C. 

T.L.C. 

G.McC 

G.J.F. 

G.J.F. 

G.McC 

G.J.F. 

F.  V.  A. 

T.A.B. 

T.A.B 

CMcD. 

F.V.A 


T 

i".'.'.'.'.'.'. 


Transit  instmment. 


TroaghUm. 
...do...... 

...do 

...do 

...do 

...do 

...do 

...do 

Staokpole... 

...do 

Tronffhton. 
Lingke  ..... 

Kuaaiaii 

Idngke  .... 
Trooghton.. 

do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

..  do 

Stackpole.. 
i?roaghton.. 

...do 

...do , 

Stackp 
Troa 
Staelcpole. 
Troaghton. 

-do. 

Staekpole.. 
Tronghton. 

...do. 

...do 

...do 

Staekpole.. 
Tronghton. 

...do. 

...do 


1 

i 

^ 

A 

^ 

© 

Bi-S 

^    1 

£  !  S 

E  '  n 

1 

A       J 

^       S 

A       8 

A     IJ 

A,    » 

A  1    5 

A 

13 

A 

8 

A 

9 

A 

8 

A 

8 

A 

10 

A 

14 

A 

U 

A 

7 

B 

8 

B 

8 

B 

11 

B 

4 

B 

10 

C 

6 

B 

19 

B 

24 

B 

18 

B 

18 

B 

8 

A 

11 

B 

10 

B 

16 

B 

17 

A 

14 

D 

16 

A 

13 

J> 

16 

D 

12 

A 

18 

B 

8 

D 

17 

D 

20 

D 

22 

A 

12 

D 

12 

D 

14 

D 

16 

t 

% 

Bemarks. 

s 

See. 

70. 90  ±  0. 15 

67.81 

0.11 

64.71 

0.20 

57.68 

0.47 

65.66 

0.89 

53.20 

0.40 

51.19 

9.14 

46.84 

0.22 

46.42 

0.11 

Outer  pier. 

42.84 

0.10 

do. 

41.35 

0.18 

41.57 

0.10 

41.81 

0.07 

Moon  calmin. 

41.91 

0.00 

43.68 

0.00 

44.90 

0.20 

50.16 

0.07 

62.21 

0.06 

69.90 

0.01 

Chrada. 

57.30 

0.17 

58.59 

0.10 

61.47 

0.07 

62.79 

0.02 

Mooncolmhi. 

63.69 

0.05 

do. 

6t96 

a80 

64.34 

0.08 

66.23 

0.14 

Outer  pier. 

66.75 

0.17 

Moon  cnhnin. 

64.70 

0.05 

do. 

65.14 

0.06 

do. 

65.97 

0.07 

Onter  pier. 

65.95 

0.05 

67.17 

0.09 

Outer  pier. 

64.33 

0.04 

68.48 

0.09 

64.54 

0.07 

Onter  pier. 

64.40 

0.26 

62.17 

0.05 

Moon  enfaulii. 

63.71 

ao4 

do. 

61.23 

0.01 

do. 

70.88 

0.88 

Outer  pier. 

77.99 

0.15 

110.47 

0.06 

147.65 

0.06 

WUh  MXtofit— Many  observations  made  for  practice  and  by  the  officer  of  the  day  for 
regulating  the  post  time  are  not  reported.  The  following  table  includes  those  made 
in  connection  with  sextant  latitude  and  longitude  observatious.     . 

Bach  officer  is  required  to  submit  at  least  one  complete  set  of  observations  for  deter- 
mining the  latitude,  by  the  method  adopted  by  the  Corps  of  Engineers  for  reconnaia- 
sauces.  Ten  altitudes  of  an  east  and  ten  of  a  west  star  (both  near  the  prime  vertical 
and  at  similar  altitudes)  are  taken  for  time ;  and  corresponding  sete  on  Polaris  and  on 
a  south  star  at  its  culmination,  for  latitude — all  made  on  the  same  night.    By  ihis 


Digitized  by 


Google 


APPENDIX   NO.   3. 


437 


method  errors  dae  to  eccentricity  and.  if  the  sextant  be  carefnlly  handled,  to  ill  deter- 
mined index  error  are  both  eliminated.  No  limit  is  fixed  as  to  the  number  of  trials, 
the  object  beinji;  to  encourage  that  careful  practice  with  the  instrument  which  is  so 
needful  to  attain  skill  in  its  use. 

A  set  of  similar  observations  for  determining  the  longitude  by  the  method  of  lunar 
distances  is  also  required — chiefly  for  practice  with  the  instrument,  as.  the  inherent 
iiiacciinMjy  of  the  method  renders  it  or  little  use  for  land  purposes. 

Local  time  hy  »extant 


Initials  of  obtarrer. 


Date, 


Kamea  of  tten. 


Cbron.  slow  by 
sextant. 


£ 


1 


ir.L.F 

O.MeCD... 
O.HeCD... 

J.LL 

F.V.  A 

F.  T.  A 

F.  V.  A 

F.  V.  A 

T.  L.  C 

T.  L.C 

T.I.C 

T.  L.C 

T.  A.  B 

T.  A.  B 

C.  MeD.T... 
C.  MeD.T... 
G.  J.  F 

G.  J.  F 


1880. 
June  28 

Oot.7.. 

KoY.  16 

Jane  34 

Sept.  28 

Oct.  8.. 

Oct  11. 

Nov.  11 

July  24. 

July.27. 
Jnly2». 
Sept  30 

Nov.  12 

Nov.  15 

Nov.  2 . 

Nov.  16 

Oct  8.. 

Nov.  11 


a  CyKni  • 
a  Bootis. 


Satarn 

a  Lyr» 

a  Aorigsd  . 
Jupiter  ... 

East  star.. 
West  star . 


^Pegasi 

a  LjTTtB 

ttTaari 

aLyne 

a  Andromedie. 
aLyrsB , 

aTaari 

Jupiter 


a  Bootis... 

San 

Sun 

Sun 

Jupiter  . . . 
a  Aqaihe.. 

aTauri — 
a  Lyr» . . . . 

Saturn  — 
aLyne.... 

aTauri.... 
aCygnl  ... 

aLyne — 
a  Aurigae  . 

aTauri  ... 
aLyne  — 

aTauri  ... 
Jupiter  ... 


aL»  Sac. 
Defective. 
Defective. 


00.4 
05.8 

09.0 
06.1 


Sec. 
84.6 


68.1 
67.6 


Not  submitted. 
65.7 


07.4 
04.0 


02.7 
03.3 

06.9 
01.4 


1    06.8 
1    05.2 

Defective. 
0    55.1 


63.0 
64.2 
66.0 
65.1 


Seo. 
4L6 

64wO 

78.5 

66.0 
64.0 
64.5 
70.4 
55.0 


Sec. 
4S.1 

0^9 

&9 

a7 
1.0 
0.3 
4.4 

0.1 


Mean  solar  chronometer. 


0  54.9 

1  02.2 

0  58.5 

1  28.0 
1  00.3 

Defectire. 

1  16.6 


04.8 
06.8 

07.3 
09.6 

03.7 
03.4 

06.6 
07.0 


549 

87.0 

60.9 

64.5 

74.2 

71.0 

76.6 

72.8 

65.6 

65.5 

68.4 

78.5 

65.5 

64.0 

66.8 

70.4 

2.1 
8.6 

2,2 

3.8 

0.1 

5.1 

0.5 

8.6 


OBSERVATIONS  FOR  LATITUDE. 

Observations  for  latitude  have  been  made  during  the  past  year  with  the  zenith  tele- 
scope and  with  the  sextant.    The  results  by  each  instrument  will  be  reported  in  turn. 

WUh  zenith  Ulmcope, — As  this  happened  to-  be  the  first  season  with  all  the  regular 
observers,  work  was  confined  to  the  simple  zenith  telescope.  Next  year  the  same  offl- 
«erB  will  use  the  combined  instrument  and  the  Russian  transit  in  determining  latitude 
by  this  method.  The  following  observations  were  made  to  find  the  instrumental  con- 
stants: 
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Coiutants  of  zenith  telescope. 


Obeenrer. 


O.  McC.  D. 
F.V.A.... 

F.  V.  A... 

T.L.C 

T.LC 

T.  A.  B..... 
C.McD.T. 
G.J.F...., 

G,  J.  F..... 


Means. 


Dftt«. 


1880. 
Sept.  2 
Aug.  11 
Oct.  7 
Aog.  1 
Aug.  22 
July  81 
Aug.  27 
Aug.  23 


Tom  of  micrometer. 


No. 
obe. 


Value. 


Date. 


DiTitionofleveL 


No. 
oba 


61. 961  ±  0. 010 

62. 102      0. 021 

62.058 

62.025 

62.021 

62.212 

62.038 

62.010 


1880. 
Dec  2 
Nov.  26. 

0.032    

0. 020  '  July  14 
0. 010  July  17 
0. 124  I  Dec.  1 
0.024  Nov.  27 
0.022  I  May  7 
July  12 


G2. 056      0. 020 


Value. 


0.910 
0.909 


0.897 
0.909 
0.916 
0.924 
0.911 
0.807 


0.001 
0.006 


0.006 
0.006 
0.005 
0.004 
O.0Q2 
0.006 


0.910 


0.002 


The  Safford  catalogue  was  used  in  selecting  the  pairs  of  stars  for  determining  the 
laiitade.  Each  officer  prepared  his  own  list,  and  observed  on  three  niffhts  as  nearly 
consecutive  as  the  weatner  permitted.  The  results  are  given  in  the  following  table, 
the  latitude  deduced  by  each  officer  appearing  at  the  foot  of  his  column — computed  by 
the  rule  that  no  observation  should  be  rejected :  1st,  unless  marked  doubtful  in  the 
record  book ;  2d,  unless  jiving  a  latitude  at  least  1  minute  in  error  (which  may  fairly 
be  attributed  to  mistaking  one  of  the  stars  or  to  wrong^ly  reading  the  micrometer) ; 
or  3d,  unless  rejected  by  Pierce's  Criterion  applied  to  his  whole  set  of  observations. 
Rejections  for  uie  first  two  reasons  do  not  appear  in  the  table,  but  their  number  (tri- 
fling) is  reported  at  the  end.    Those  for  the  last  are  entered,  marked  *. 

Latitude  by  zenith  telescope. 


i 

1 

1 

Initialaofobflerven. 

Mean  of  pair. 

|l 

6 

> 

n 
< 

i 

6 

1 

0.78 
0.77 
L66 
L88 

2.82 

0.82 

L60 

0.73 
a84 
0.82 
L25 
0.73 

11 

1250 

A 
B 

AA 
B 

AA 
AA 

A 
B 

A 

A 

A 
A 

B 

A 

B 
A 

AA 
A 

A 

A 

B 
A 

A 

^^ 

u 

" 

// 

- 

- 

" 

o         ./ 

1266 

22.01 

40  47  22. 19 

1270 

22.25 
•29.89 

25.92 
20.28 

21.66 
125.10 

20.83 
*tl7.fe7 

1293 

2125 

1297 

1299 

28.19 

1813 

21.44 

....... . . . 

20.89 
21.08 

19.37 
21.41 
20.94 

1385 

2L27 

1842 

1851 

2L26 

20.76 

1866 

1403 

2L88 

1 

21.86 

1868 

19.96 
21.31 
21.69 

* 1 

1 

1389 

20.95 

1896 

1 

♦137.94 
20.97 

1403 

11.97 

1897 

;:::::::::l::::::: 

! 

1406 

22.09 

1 

2100 

1405 

1 

1424 

21.41 

1 

2L41 

1416 

22.88 
23.32 

1431 

2185 

1429 

141- 

f"  "4 

2174 
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t 

■1 

1 

CO 

InitialB  of  obserreTS. 

Mean  of  pair. 

II 

M 

H 

< 

1 

6 

6 

1 

1445 

i 

A 
C 

C 
B 
A 
C 

C 
B 

A 
A 

B 
A 

A 
A 

C 
C 

C 
A 

B 

A 

A 
A 

A 
C 

B 
A 

A 

C 

B 
C 

A 
A 

B 

A 

B 

A 

C 

A 

B 
B 

B 

A 

A 

A 

B 
B 

.  " 

" 


" 

" 

20.89 
18.83 
20.50 
18.56 

" 

1.19 

1.19 
0.97 
0.90 

L12 

1.46 

2.08 

2.40 
0..66 

1.27 

L26 
8.66 
0.90 
L26 
L08 
0.57 
8.65 
0.78 
L60 
0.90 
1.37 
1.60 
L97 
2.04 

0    /    // 

14M 

:::";:;;::""""" 

19.70 

1450 

2L30 
22.86 

1458 



21.08 

22.63 

21.94 

1464 

14<K 

.......••.f 

21.47 

20.67 

1&41 

20.26 

1473 

20.26 
22.02 

1405 

21.14 

1483 

20.06 
20.71 

22.98 

*t27.82 

22.96 

1488 

19.74 

2L29 

1493 

21.80 
20.70 

1499 

...... ....| 

2L2S 

1496 

.......       -   - 

♦t— 24. 59 
21.26 

20.20 
22.98 
2L0O 
20.00 

1508 

21. 10 

1511 

28.52 
28.69 

2L69 
21.41 

1617 

21. 5& 

1618 

23  34 

22.10 

1526 

22.72 

1518 

19.84 
26.06 

/ 

27.87 
16.59 
19.56 

1531 

21.88 

1540 

20.94 
22.46 

1541 

40  47  2L70 

1549 

20.62 
21.68 
24.16 



22.29 
23.31 
23.65 

20.90 

*t3a99 

2L16 

1553 

22.21 

1661 

♦t-12.00 
20.23 
20.93 

1566 

, 

2a  68 

1568 

19.71 
19.35 

1569 

19.63 

1560 

21.77 
22.76 
21.81 

1680 

22.11 

1667 

1572 

2L39 

15.98 
18.60 

2L89 

1588 

19.97 
22.12 
16.31 

^9.08 
21.19 
20.00 

1600 

19.14 

1566 

1619 

22.12 

22.12 

1594 

20.01 

21.76 

*tl7.61 

1619 

21.13 

20.96 

1602 

M49.41 
128.93 

22.10 
22.67 

1636 

22. 3» 

1626 

24.62 
2a  24 
24.20 

1689 

23. 9» 

1629 

21.11 
23.46 
2L83 

1638 

21.90 

21.61 

1630 

19.99 
19.87 
2L00 

1638' 

20.26 

1640 



23.78 
23.59 
23.12 

22.90 
*t-8. 28 

24.01 
92.28 

24.12 
21.80 
24.21 

1663 

23.81 
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Latitude  bjf  zenith  tete$ccpe — Continued. 


1 

• 

1 

1 

InitiaU  of  obMrrera. 

Mean  of  pair. 

II 

P 

6 

^ 
> 
^ 

6 

a 
n 

1045 

B 
C 

A 
C 

A 
A 

C 
C 

B 
AA 

A 

A 

C 
C 

c 

A 

c 

A 

B 
A 

C 
C 

B 
C 

A 
A 

AA 
A 

C 

A 

B 

A 

A 
A 

A 
B 

A 
B 

A 
AA 

A 

B 

A 

A 
B 

B 
A 

A 
C 

It 

22.10 
22.10 

" 

" 

. 

" 

0.82 

1.38 

1.46 

0.66 
3.26 

2.82 

0.66 
0.60 

1.08 

2.08 
0.49 
0.97 

4.35 

1.54 
0.90 
1.25 

2.82 
1.25 
1.88 

3.44 

1.60 

0.60 

1.88 

O      /          If 

1654 

22.10 

1058 

21.99 
21.88 
24.91 

25.65 
23.50 
26.30 

1878 

22.67 

23.68 

HM7 

20.38 
21.75 

lOflO 

21.06 

1678 

• 

1&96 
1&80 

1691 

1&91 

1684 

t25.78 
24.26 

t24.88 

tl6.88 

21.17 

20.42 
2L19 
2P.39 

2L31 
19.62 
20.67 

22.83 
2L96 

21.30 
21.70 
20.98 

SO.  91 
22.80 
19.68 

1687 

40  47  2L  39 

16M 

1702 

20.12 

20.58 

1688 

2L90 
20.39 

1724 

21.19 

16W 

'' 

1707 

20.86 

20.86 

16M 

22.37 
20.02 
21.27 

20.82 
22.18 

1713 

..  .. 

2L52 

1704 

28.95 
22.98 

1713 

::;::::::: 

20.77 

22.18 

1713 

1724 

1.. 

19.02 

19.02 

1715 

21.51 
22.48 

22.78 
21.71 

1724 

23.21 

2L96 
21.32 

28.40 

1782 

21.43 
22.23 
20.36 

22.00 
21.18 
2L02 

20.10 
21.76 
20.  4S 

1747 

21.41 

1787 

20.61 
21.15 
126.68 

1764 

26.88 

1761 

23.79 
23.07 

1766 

28.43 

1761 

20.V 
20.89 
fl7.79 

1772 

20.08 

1768 

22.61 
21.37 

t24.31 
21.09 
21.20 

1781 

21.39 

21.53 

1776 

23.03 
23.83 

1801 

23.43 

1777 

t24.69 
20.67 
22.23 

t26.33 
21.78 
22.86 

tl9.64 
21.29 
20.24 

1783 

2L11 

1794 

22.25 
23.23 

22.19 
22.64 
t20.68 

1800 

22.48 

1795 

22.99 
22.67 
20.75 

1801 

22.10 

1802 

22.98 

110  6 

22.98 



22.16 
22.39 
22.10 

123.45 

t2l.21 

22.62 

1807 

40  47  22.32 

1826 
1811 

*33.92 
*28.92 

1821 
1827 

23.58 
21.03 

tl4.54 
21.31 
19.10 

21.59 
20.84 
2L37 

1.38 

1885 

21.31 
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1 

InitUls  of  obftervera. 

Hean  of  pair. 

P' 

6 

> 

< 

Q 

6 

i 

|i 

182S 

A 
A 

A 
B 

B 
A 

A 
A 

B 

A 

A 
B 

B 
AA 

B 
B 

A 
B 

C 
A 

A 

B 

B 
A 

A 

A 

A 

A 

A 
A 

B 
B 

A 
A 

A 
B 

C 
C 

A 

A 

AA 
C 

A 
A 

C 

A 

B 

A 

It 

II 

II 

// 

" 

" 

0.82 
LOO 

1.60 

4.08 

L25 
1.25 

2.84 

1.10 

2.61 

1.08 

2.70 

1.60 

3.75 

L97 

1.07 
0.60 
1.46 

1.88 
0.75 
2.40 
0.94 

.  1.07 
0.00 
1.88 

0      /      // 

1866 

20.73 

20.78 

1B88 

20.46 
10.05 
20.40 

1840 

20.00 

1840 

10.88 
1&12 
10  00 

1840 

\ 

10.28 

1848 

23.38 
22.30 
2L47 

28.5fr 
24.21 

*t^8.80 
10.87 

20.47 
18.07 

21  14 
20.11 
22.13 

21.52 

1867 

1856 

ia55 
16.88 

17.60 

1863 

1881 

10.31 
24.47 

'    1874 

2L80 

1878 

21.86 
21.23 

tl5.75 
19.67 
21.77 

20.74 
10.78 

20.16 
22.33 

1875 

20.04 

1882 

20.45 
17.00 

1888 

1 

18.77 

1881 

22.78 
22.80 

22.31 
2L91 

22.30 
22.08 

23.51 
23.07 
f24.30 

1880 

•20.82 

22.60 

1887 

22.00 
1&82 
22.02 

1906 

21.20- 

1007 

22.21 
21.32 

24.11 
22.66 

tl7.66 
22.95 

23.96 
19  83 

21.32 
21.56 
21.06 

1915 

22.00 

1015 

20.53 
2L25 
21.05 

1981 

21.24 

1918 
1088 

23.00 
2L86 

22.28 
10.17 

t38.03 
tl3.78 

27.65 
22.50 

19.88 
22.00 
20.10 

22.01 

1035 

20.78 
22.14 
18.35 

1048 



1 

30.43 

1040 

.....1....^ 

22.98 
20.04 

1061 

21.74 

4047  21.59 

1044 

22.20 

1961 

22.20 

1946 

20.40 
22.80 

1048 

21.60 

1967 

t22.30 
10.08 
10.56 

'*t58.56 
20.00 

1972 

19.88 

10.84 

1976 

28.01 

3000 



21.16 

20.94 

21.70 

1981 

23.62 
22.42 

22.10 
21.03 

19.68 
20.36 

1986 

22.64 

1900 

1005 

10.00 

1098 

28.05 
20.28 
24.70 

. 

9)05 

23.00 

9K)6 

21.02 
20.04 

3015 

21.48 

3006 

23.30 
22.73 

3013 

21.52 

23.n 

2184 

U^ 

21.58 

d:  0.200 

61 

2 

21.53 
d:ai03 
*  65 

3 

22.34 

±0.121 

67 

0 

21.03 
±0.335 

^  . 

1 

21.58 

±0.221 

46 

8 

21.61 
±0. 116 
54 

4 

Soe  b^low. 

Prob.« 
]ro.ob« 
Wrong 
pttin. 

rror..... 

1 
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Different  methods  have  been  need  in  discnRsing  these  data,  to  deduce  therefrom  th» 
most  probable  value  of  the  latitude  of  the  Observatory  dome. 

The  grand  mean  of  all  the  observ  ations  (340  in  number)  contained  in  the  abore 
table,  is : 

North  latitude,  40^  47'  21".63. 

The  mean  of  all  the  observatio^is  (326  in  number),  throwing,  out  those  rejected  by 
Peirce's  Criterion,  as  applied  by  each  officer  to  his  entire  work,  and  marked  with  (*) 
in  the  table,  is : 

North  latitude,  40°  if  21''.66. 

The  mean  of  the  means  (tt4  in  number)  of  each  pair,  after  applying  thereto  Peirce's^ 
Criterion,  and  thus  rejecting  those  marked  (t)  in  the  table,  is: 

North  latitude,  40°  47'  21".46. 

The  grand  mean  of  the  (5  latitudes  determined  by  the  officers,  is : 

North  latitude,  40°  47'  21".61. 

The  grand  mean  of  the  6  latitudes  determined  by  the  officers,  giving  them  weights 
inversely  proportional  to  the  scjuares  of  their  mean  errors,  is : 

North  latitude,  40<^  47'  21".73 

Finally,  the  most  elaborate  discussion  is  the  following.  The  mean  of  each  pair, 
after  applving  Peirce's  Criterion  thereto,  is  given  a  weight  shown  in  the  ninth  column 
of  the  table,  and  deduced  by  the  usual  formula : 

P=- 


n  (e,'»+€,,«)-H  E« 

In  which  P  denotes  the  weight ;  n,  the  number  of  times  the  pair  has  been  observed; 
e^  t„  the  probable  errors  in  declination  of  the  two  stais  as  given  in  Safford's  classifica- 
tion; and  E  the  probable  error  of  observation,  given  by  the  formula: 

£8_a.455jTA«_ 

N— N' 

In  which  A  denotes  the  difference  in  latitude  between  each  observed  result  and  the 
mean  result  for  that  pair,  and  0  a  ^  denotes  the  sum  of  the  squares  of  these  quantities 
for  the  whole  number  of  observations;  N  denotes  the  whole  number  of  observations, 
in  this  case  326 ;  and  N'  the  whole  number  of  pairs,  in  this  case  84.  Usually  E  is  found 
to  be  about  -^  0.5 ;  in  the  present  instance  it  is  ^^0.52. 

The  latitude  thus  derived  from  all  the  observations  on  the  84  pairs  of  stars,  and  to 
which  every  refinement  of  computation  has  been  applied,  is  the  following.  It  has 
been  adopted  as  the  nearest  approximation  to  the  true  value. 

North  latitude,  40^  47'  21'.59  ^  0.082. 

Wiik  Bexiant — ^The  following  table  exhibits  the  latitude  results  submitt'Od  by  each 
officer — the  corresponding  determinations  of  time  having  been  already  reported  : 

Latitude  by  sextant. 


Observer. 


Date. 


W.L.F 

G.McC.D I     Oct  7J 

J.  L.  L j  June  24^ 

F.  V.  A I  Sept  23| 

F.  V.A Oct  8| 

T.L.C  July24| 


Polaris 

a  Scorpii 

Polaris 

c  Pegasi 

Polaris 

South  Star 

Polaris '    10 

€  Pegasi 21 

Polaris 15 


c  Pegasi... 

Polaris  ... 
o  AfjwilJB  , 


15 

10 
11 


LaUtude  by  sextuit. 

H 

if 

By  each 
star. 

Mean. 

0    /       // 
40  47  29. 3 
22.7 

0    /       If 
40  47  28.0 

4.4 

40  47  08.0 
35.4 

Not 

40  47  21. 7 
submitted* 

ai 

40  47  26.6 
14.5 

40  47  20.0 

LS 

10. 8 
Defective. 

19.8 

L8 

40  47  1&  6 
26.0 

40  47  22. 8 

0.T 
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Latitude  by  $extant — Continaed. 
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Date. 

Stars. 

No. 
obs. 

Latitude  by  sextant. 

H 

Observer. 

By  each 
star. 

Mean. 

it 

II 

T.  L.C 

1880. 
July  27 

Sept  30 1 

Nov.  16  J 

Nov.  2| 

Oct8| 

Son 

6 

10 
12 

12 
28 

10 
20 

20 
20 

O      /           // 

19.6 

17.9 
21.4 

40  47  23.7 
23.4 

40  47  18.  6 
23.6 

40  47  26.3 
1&6 

o    /        /« 
19l5 

19.6 
40  47  23.0 
40  47  20.1 
40  47  22.4 

2.1 

T.L.C 

Polaria 

2.0 

«  ■*^*l?«« 

Polaris 

T.  A.  B 

a  Pevasi 

L4 

C.  licD.  T 

Polaris 

L5 

Jupiter 

Polaris 

G.  J.  F 

tt  Pesasi 

0.8 

Tbe  methods  heretofore  in  use  have  been  the  following— occultations  by  the  dark  limb 
of  the  moon,  lanar  culminations,  eclipses  of  Jupiter's  satellites  and  (chiefly  for  practice 
with  the  sextant)  lunar  distances ;  but  as  the  arrangements  in  the  new  observatory 
were  not  entirely  perfected,  the  first  and  third  methods  were  not  employed  during  the 
past  season.  Hereafter,  the  new  equatorial  will  afford  every  desired  facility. 
•  Lunar  culminationa, — The  American  Ephemeris  is  used  in  reiducing  these  observations. 
The  computations  receive  the  same  care  that  would  be  given  to  them  on  a  boundary 
survey.  No  observation  is  rejected  unless  noted  as  doubtful  or  thrown  out  by  Peirce'a 
Criterion.  The  mode  of  recording  time  on  each  date  has  already  been  reported  in  the 
general  table  giving  the  result  of  the  transit  work. 

Lanffitude  bjt  lunar  culminatioti8. 


Observers. 


G.McCD 
J.L.L.... 
P.V.A... 
P.V.A... 
T.L.C.... 
T.A.B... 
C.  McD.  T 
G.J.F-... 


Bate. 


1880. 
Oct  14 
June  22 
Auk.  15 
Dec  9 
Auk.  16 
Sept  17 
Aug.  20 
Oct    15 


Stars. 


No. 


Prob. 


See. 
0.04 
0.07 
0.02 
0.04 
0.05 
0.05 
0.30 
0.04 


Moon. 


Limb. 


No. 
wires. 


I 
Both. 

1 
I 

I 
I 

n 
I 


Prob. 
error. 


Longitude. 


Computed. 


See.  h.tn,  aee. 
0.12  4  66  17.32 
Not  submitted. 


Error. 


0.03 

4  64  67. 16 

0.13 

66  02.26 

0.00 

66  07.13 

0.04 

65  04.78 

a  10 

66  00.74 

0.01 

66  07.61 

800. 
9.99 

10.61 
6.41 
0.68 
2.88 
&02 
0.06 


Lunar  dUlanoes, — The  method  recommended  by  Professor  Chanvenet  is  adopted  in 
reducing  these  observations.  The  altitudes  of  the  bodies  are  computed,  observations 
being  limited  to  measuring  with  a  sextant  the  distance  between  tne  moon  and  one  or 
more  of  the  stars  ^ven  in  the  ephemeris,  and  to  determining  the  error  of  the  chro- 
nometer bv  observing  ten  altitudes  of  an  east  and  ten  of  a  west  star.  The  following 
table  exhibits  the  longitudes  submitted  by  each  officer,  no  restriction  being  laid  upon 
the  number  of  trials.  The  corresponding  times  have  been  already  report^  with  th& 
other  sextant  work. 

Longitude  by  lunar  dietancee. 


T.L.C 

T.A.B 
C.  McD. 
G.J.F 
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AURORA  BOREAUS. 

The  regalar  aeries  of  records  of  the  displays  of  the  aurora  borealis,  herun  in  1870, 
has  been  continued,  as  heretofore.  Three  sentinel  posts,  widely  separati^  from  each 
other,  are  guarded  nightly  by  soldiers  of  the  Battalion  of  Engineers  specially  selected 
as  watchmen.  Eight  men  are  thus  permanently  detailed.  Three  of  them  remain  on 
duty  from  sunset  to  sunrise,  and  are  required  to  report,  when  relieved,  whether  they 
have  seen  any  auroral  lif(ht  during  the  night;  and  if  not,  whether  the  sky  has  been 
sufficiently  clear  to  permit  an^  to  be  visible.  These  records  for  the  past  vear  are  pre- 
sented in  the  following  consolidated  table — which,  considering  the  difficultv  of  distm- 
ffuishing  the  fainter  displays,  is  regarded  as  establishing  the  trustworthy  character  of 
the  record  by  the  general  accordance  between  the  three  independent  observers.  It 
appears  that  out  of  S16  favorable  nights,  13  auroras  were  noted ;  and  if  we  may  assume 
the  same  ratio  to  i^ply  to  the  clouded  nights,  about  22  auroral  displays  occurred  dur- 
the  12  months. 

Auroral  displaffs  in  1880. 


Nameofmoiittk. 


January 

I'ebmaiy 

Maroh 

April 

May 

Jnne 

July 

Ancust 

September , 

October 

November 

December 

Total  for  year 


Aaroraa. 


13 1    13 ; 


13 


0.0 
0.0 
L3 
1.8 
0.3 
0.0 
1.0 
3.0 
1.0 
2.0 
8.0 
0.0 


12.9 


Clear  nighta. 


•H  ei  m 


211 


213 


14.7 
17.3 

ie.s 

18. 0 
18.7 
19.3 
1&3 
l&O 
18.8 
80.7 
16.0 
20.0 


215.6 


Clouded  nighta. 


155 


148 


153 


16.8 
11.7 
14.7 
12.0 
12.3 
10.7 
12.7 
13.0 
11.7 
10.8 
14.0 
11.0 


160.4 


Summary  of  auroral  records  for  eleven  years. 


Clear  sky. 

Cloudy  «ky. 

1 
1 

1 

Tear. 

1 

§ 

s 

3 

Remarka. 

3870 

184 
811 
234 
214 
100 

50 
60 
60 
54 
1A 

150 
154 
132 
1.51 
175 
176 
171 
174 
180 
161 
160 

41 
41 
34 

38 
17 
13 
8 
6 
2 
7 
9 

90 

104 

•4 

92 

27 
17 
13 
4 
16 
22 

Begun  February  1, 1876L 

1871 

1872 

Ig73 

1874 

1875 

1876 ; 

180  i   14 
105    9 

191 ;  7 

185     2 

1877  ; 

1878' 

1879 

204 
216 

9 
13 

1880 

These  observations  were  undertaken  to  throw  light  upon  the  supposed  connection 
between  the  number  of  solar  spots  and  the  frequency  of  auroras  and  of  magnetic  dis- 
turbances. They  have  now  been  continued  long  enough  to  give  interest  to  the  fore- 
going summary  compiled  from  the  general  orders  above  cited.  No  corresponding 
record  of  solar  spots  during  this  period  of  eleven  years  is  at  hand  for  precise  compari- 
son ;  but  such  records  have  been  preserved,  and  they  show  the  number  or  spots  in  the 
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APPENDIX 


year  1870  to  be  a  maximtun,  and  in  1878  a  minimum 
are  nearly  those  of  maximum  and  minimum  observer 
By  order  of  Lieutenant- Colonel  Abbot. 


First  Lieuteni 


[Printed  Orders,  No.  4.] 


Battalion  of 
Willets  Paint,  New  York  Harbor,^ 
Tbe  following  will  be  the  course  of  instruction  and  drills  for  the  Bat£ 
neeis  during  the  coming  season. 

W1LLET8  POINT,   NEW  YORK    HARBOR. 

In  Military  Engineering, — Ist.  Verbal  instruction  by  the  company  officers  in  i 
menclatnre  and  dimensions  of  the  siege  battery  apd  model  fronts  of  fortification 
eluding  the  reasons  therefor.  2d.  The  completion  of  the  model  Vauban  froniV-- 
masonry,  upon  a  scale  of  1  inch  to  1  foot.  This  drill  will  be  under  the  charge  of  LieilL 
tenant  Willard,  Battalion  adjutant.  3d.  A  course  of  iustruction  in  the  molding  roomX 
including  the  making  of  modem  siege  batteries  and  saps  upon  a  scale  of  1 : 6.  This  drill 
will  be  by  company,  each  in  turn  being  entitled  to  the  use  of  the  room  for  one  month. 
A  commissioned  officer  of  the  company  must  always  be  present.  4th.  A  full  course  of 
trestle  and  wooden  ponton  drill,  including  boat  maneuvers.  For  this  drill  the  com- 
panies will  be  consolidated,  two  otficers  (a  captain  and  lieutenant)  being  detailed  by 
the  Battalion  adjutant,  in  turn.  r)th.  The  cocstruction  and  experimental  breaking  of 
a  temporary  wooden  bridge  over  a  dry  raviue.  6th.  Continuation  of  the  experiments 
in  preparing  mine  chambers  for  camouflets,  by  the. explosion  of  small  charges  of  dyna- 
mite.   The  shaft  of  the  mines  exploded  in  1877  will  be  used  for  this  purpose. 

In  the  Torpedo  Service, — As  heretofore,  practical  instructions  in  the  service  of  torpe- 
does will  be  given  under  special  directions  from  these  headquarters.  A  weekly  detail 
of  tw  o  commissioned  officers  will  be  made.  Company  commanders  and  Battalion  staff 
officers  will  spend  at  least  six  hours,  and  lieutenants  on  company  duty  at  least  seven 
hours,  daily  on  this  duty.  They  will  be  excused  from  all  other  duties  except  dress- 
parades  and  inspections,  and  will  be  governed  by  General  Orders  No.  4,  series  of  1873, 
horn  these  headquarters. 

A  weekly  detail  will  be  made  of  1  non-commissioned  officer  from  the  Battalion,  and  of 
6  privates  from  the  companies  iu  turn.  These  details  will  be  so  arranged  as  to  include, 
in  succession,  every  man  in  the  Battalion  not  especially  excused  by  the  commanding 
officer. 

During  fatigue  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  under  the 
oi-ders  of  the  senior  commissioned  officer  of  the  torpedo  detail,  whose  duty  it  is  to  see 
that,  when  not  engaged  in  assisting  in  the  tori>edo  trials  now  in  progress,  they  are  in- 
structed (1)  in  the  duties  of  the  boat  service,  and  (2)  in  those  of  the  loading-room,  as 
prescribed  in  the  proof  edition  of  the  Manual. 

The  following  system  will  be  observed  as  closely  as  the  weather  permits: 

1.  Planting  single  minw, — One  weekly  ilrill  will  be  had  in  planting  and  raising  a 
buoyant  mine ;  and  another  in  planting  and  raising  a  ground  mine  of  the  model  of 
1873.    The  steam-launch  will  be  used  for  this  purpose. 

2.  Placing  the  junction  hoxe^, — This  drill  will  be  simulated  on  land  until  the  principles 
are  fully  understood  by  every  member  of  the  detail.  It  will  then  be  executed  in  the 
river,  using  the  base  line  between  the  fort  and  Engineer  wharf.  Care  must  be  taken, 
by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the  loss  of  anchors. 

3  Judgment  torpedo  tbill. — The  mapping  drill  will  first  be  practiced,  then  the  judg- 
ment firing  drill.  The  cat- boat  Queen  may  be  used  if  the  weather  be  suitable ;  if  not, 
use  may  be  made  of  'any  passing  steamer  or  sailing  vessel.  A  few  steamers  should  be 
racked  at  every  drill. 

4.  Automatic  f  ring  drill. — This  drill  must  first  be  practiced  at  the  wharf,  in  the  man- 
ner prescribed  in  the  Manual.  Subsequently,  if  desired  by  the  officer  m  charge,  it 
may  be  combined  with  the  judgment  drill  on  the  river. 

5.  In  unfavorable  weather,  the  detail  will  be  exercised  in  the  duties  of  the  loading- 
room,  in  the  shore  duties  pertaining  to  the  boat  service,  and  in  the  use  of  the  dial 
telegraph.  The  senior  officer  of  the  detail  wiU  also  give  verbal  instruction  respecting 
the  fuzes,  explosives,  torpedo  material — except  that  of  the  operating  room — ample 
electrical  testing,  and  the  practical  use  of  the  ordinary  forms  of  apparatus  for  the 
electrical  ignition  of  mines.  This  can  best  be  done  in  the  torpedo  museum,  by  read- 
ins  and  elaborating  portions  of  the  text  of  the  Manual. 

In  giving  this  instruction,  the  senior  officer  of  the  torpedo  detail  will  be  aided  by 
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i.v«  ;.«,i^.     ^  w    xu  •«  *h8di»<'«»  Sergeant  William  H.  Brown,  Company  A,  aesist- 

tbe  jmuw  oflftoer.     In  their  *b^    '  ^y,%^  j^    ^^^^1  ^j,  ^^  il,^  ^^^^iL  -^ 

ant  m«tructor  m  submani^  *•   j^j^  ^       ^j^^  ^^^j^^  ^^q^j^^  «il,  submit  to  tho»e  head- 
On  the  Saturday  ^f  ["^^SpinK  drills,  and  a  report  giving  the  names  of  the  detail, 
qiiartern  the  plots  of  %^\n,  and  their  relative  and  absolute  proficiency.     Printed 
-what  they  have  been  "'^jj^, 
blank  forms  will  be  «oPj^^^^  ^  ^j  ^^  ^^^^^  ^U,  ^^  pjaut^^  and  operated 

Before  the  ««*!  ?^.J5W  by  the  Manual,  and  trial  runs  will  be  made  with  the  fish 
10  tne  maimer  »*^^/ai  instructions  from  the  lieut-en ant-colonel  commanding, 
torpeno—^in  ^J^akiny. — Each  lieutenant  on  company  duty,  who  has  not  already 
^  so  win  ni»*^  *"*^  P^®^  *  careful  instrumental  survey  of  one  square  mile  of  ground 
•the  viciuitv  <»^  the  post,  including^  contours  laid  down  with  a  spirit  level.  He  will 
1"  assisted  iu't^^  ^©1*1  work  by  details  of  non-commissioned  officers  and  privates  fit)m 
y/  compao.*'*  The  work  will  be  plotted  on  a  scale  of  12  inches  to  the  mile ;  and  may 
1 '%xecii^*  upon  any  recognized  system  preferre<l  by  the  officer.  The  finished  maps 
^11  be  sflbmitted  Lo  these  headquarters  on  or  before  the  termination  of  the  drill  season. 

f^acf)  Nontenant  on  company  duty  who  has  not  already  done  so,  and  each  non-com- 

•gjjioned  officer  and  five  selected  privates  from  each  company,  will  make  a  satisfac- 
^jy  foot  reconnaissance  at  least  5  miles  long,  in  the  vicinity  of  the  post.  The  in- 
^^riictions  laid  down  in  General  Orders  No.  12,  series  of  1868,  from  these  headquart-ers, 
,rill  be  strictly  followed,  including  the  contouring.  Especial  attention  will  be  given 
to  making  the  acaUs  correctly ;  (1)  no  attempt  being  nimle  to  change  the  natural  length 
of  step  in  the  field  work ;  (2)  the  jdot  being  made  in  terms  of  this  natural  unit ;  (3) 
its  abisolute  length  being  determined  carefully  by  pacing  several  times  over  a  known 
distance ;  and  (4)  a  correct  scale  being  constructed  from  these  data,  with  100  yards  as 
the  unit,  the  zero  being  between  the  first  aiid  second  divisions  on  the  left,  and  the 
first  division  being  sulSivided  into  ten  equal  parts.  The  plot  will  distinctly  show 
the  beginning  and  end  of  the  re-connaissanoe^  without  any  attempt  at  compromising  dis- 
crepancies. 

The  captains  will  be  the  instructors  in  these  drills;  and  they  will  submit  to  these 
headquarters,  on  or  before  the  termination  of  the  seaaon,  the  several  maps  and  drawings 
— eacn  duly  approved  by  themselves. 

A  careful  hydrographic  survey  of  the  shore  of  Throgg's  Neck  between  the  portions 
mapped  in  1879  and  1880,  will  bo  made  by  the  lieutenants  on  company  duty  not  in- 
cluded in  the  last  three  paragraphs — the  object  being  to  determine  the  ext^^nt  of  en- 
croachments upon  the  public  lands  by  storms.  This  work  will  be  under  the  direction 
of  Lieutenant  Willard,  Battalion  adjutant,  who  will  be  guided  by  verbal  instructions 
from  the  lieutenant-colonel  commanding. 

In  Field  Photography. — The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m. 
until  4  p.  m.  The  building,  apparatus,  chemicals,  &c.,  will  be  under  the  charge  of 
Lieutenant  Griffin,  Battalion  quartermaster,  whose  <luty  it  is  t^  furnisli  any  desired 
assistance  and  who  will  be  held  responsible  for  the  judicious  use  of  the  property. 

Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratorv,  making 
such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  in  his  official 
duties  or  in  those  of  the  men  under  his  instruction. 

The  instruction  of  non-commissioned  officers  will  be  restricted  to  the  following  class 
selected  from  those  who  have  displayed  special  aptitude  during  the  winter  coarse. 
They  will  be  detailed  singly  for  one  week  in  turn  and  will  receive  such  instruction  as, 
in  the  judgment  of  the  officer  in  charge,  is  best  suiteti  to  perfect  their  knowledge  of 
the  subject. 

Detail  of  Non-commissioned  Officers. — Company  A:  Sergeant  Tiedman,  Corporal  Wun- 
der;  Company  B:  Corporal  Griffin,  Corporal  Von  Schon  ;  Company  C:  Sergeant  Tur- 
ner, Corporal  Grenier. 

In  Field  Astronomy. — ^The  lieutenant-colonel  commanding  will  continue  in  personal 
direction  of  the  observatory.  Captain  Mallory  will  act  in  his  absence  and  will  super- 
vise the  computations,  which  most  be  submitted  through  him. 

All  the  lieutenants  who  have  not  already  completed  the  course  and  been  excused 
from  further  observations  will  constitute  the  observers,  a  roster  being  kept  by  the 
adjutant.  In  addition,  weather  permitting,  they  will  observe  the  sun  or  stars  for  time 
whenever  serving  as  officer  of  the  day.  Tliese  observations  will  be  computed  at  once 
and  the  error  of  the  mean  solar  chronometer  will  be  reported  on  the  guard  report  at 
the  end  of  the  tour. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons,  the  first  mclnding  sextant  work  and  transit  and  zenith  telescope 
work  with  the  instruments  in  the  east  wing  and  on  the  outer  pier ;  and  the  second 
including  sextant  work,  practiced  with  the  new  combined  instruments  in  the  west 
wing  and  with  the  equatorial.  Advantage  will  be  taken  of  every  suitable  night  for 
observing.  Officers  wishing  to  use  the  instruments  for  special  observations  or  prac- 
tice most  apply  for  authority  to  do  so. 

Officers  will  usually  be  detailed  for  astronomical  duty  for  one  week  in  turn,  but  in 
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case  of  bad  weather  the  roster  will  be  arranged  so  as  to  give  each  an  equal  chance  to 
accomplish  the  work  required  of  him  early  in  the  season ;  when  this  work  is  completed, 
«nd  when  in  the  judgment  of  the  instructor  he  has  become  an  expert  observer,  his  name 
will  removed  from  the  roster. 

Special  note-books  will  be  provided  for  each  officer  which,  after  the  end  of  the 
season  and  inspection  by  the  commanding  officer,  will  become  his  personal  property. 
Suitable  blank  forms  will  be  printed  both  for  observations  and  computations,  and  these 
forms  will  be  pasted  into  the  books,  thus  rendering  them  valuable  for  future  reference. 

The  computations  will  receive  special  attention  (1)  as  to  methods  employed,  (2) 
as  to  the  values  adopted  for  the  instrumental  constants,  and  (3)  as  to  rejection  of 
doubtful  observations.  The  latter  is  more  than  usually  iniportant  because  knowl- 
edge of  the  correct  results  is  likely  to  bias  the  judgment.  The  following  rules  will 
be  strictly  observed.  No  correction  of  the  original  record  is  to  be  made  subse- 
quently; if  clearly  wrong,  the  observation  must  be  rejected.  No  rejection  of  an  obser- 
vation is  allowed  unless  (1)  it  was  marked  doubtful  at  the  time,  rZ)  it  is  thrown  out 
by  Peirce's  criterion,  or  (3)  its  discrepancy  is  so  largely  in  excess  of  any  probable  limit 
as  to  render  some  exceptional  cause  certain — for  instance,  a  discrepancy  of  1  minute  in 
a  zenith  telescope  latitude.  Every  rejection  under  this  third  case  must  receive  the 
Approval  of  the  officer  charged  witn  supervising  the  computations. 

The  fbllowing  allowance  of  time  will  be  maSe  for  computations.  Three  days  for  a 
«et  of  latitude  observations  with  tne  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  a  longitude  by  Jupiter's  satellited,  for  the  value  of  a  level  division  or  for  a 
micrometer  turn  with  the  zenith  telescope  ;  ten  days  for  a  longitude  by  moon  culmi- 
nation or  by  lunar  distances,  or  by  an  occultation  by  the  moon.  These  limits  as  to 
time  must  be  strictly  observed. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments. 

Sextant. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun, 
observers  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  nnd  a 
Aouth  star,  using  the  time  deduced  from  an  east  and  a  west  star,  each  based  on  ten 
altitudes  taken  on  the  same  night.  Finally,  they  will  deduce  one  longitude  by  the 
method  of  lunar  distances,  computed  by  Chauvenet's  method. 

Transit. — A  set  of  time  observations  for  rating  the  chronometer  wiU  be  made  about 
once  a  week,  observing  a  star  above  and  a  star  below  the  pole  for  deviation,  and 
about  five  south  stars  for  time.  Occasionally  an  observation  on  a  slow  circunpolar 
6t<ar  will  be  made  lor  determining  the  colli mation  constant.  Every  moon  culmination 
occurring  before  1  a.  m.  will  be  observed,  until  each  officer  has  secured  at  least  one 
satisfactory  result. 

At  first,  time  will  be  recorded  by  the  instructor;  then  the  observer  will  take  his 
own  time ;  lastly,  the  field  chronograph  will  be  used. 

Zrnith  Telescope. — Observers  will  first  determine  the  level  correction  by  day- 
light, using  a  distant  terrestrial  object.  They  will  then  find  t^e  value  of  a  turn  of 
the  micrometer  by  observing  on  Polaris.  Lastly,  they  will  observe  for  latitude  until 
they  have  obtained  a  satisfactory  determination  based  upon  not  less  than  twenty 
pairs. 

The  Combined  Transit  and  Zenith  Telescopes.— These  instruments  will  be  used 
only  after  the  observer  has  become  thoroughly  expert  with  the  simpler  forms,  the 
object  being  to  give  familiarity  with  the  latest  special  patterns  in  use  by  the  Corps 
of  Engineers. 

Equatorial  Telescope. — Every  practicable  occultation  of  a  star  of  the  sixth  or 
higher  magnitude  by  the  dark  limb  of  the  moon,  and  every  eclipse  of  Jupiter^s  satel- 
lites, will  be  observed  either  with  this  instrument  or  with  an  astronomical  telescope, 
until  each  officer  has  obtained  one  satisfactory  result.  Suitable  lists  will  be  prepared 
in  advance,  so  that  no  opportuuity  may  be  lost. 

In  Field  Magnetic  06»«TaH<m».— This  course  also  is  for  officers  exclusivley ;  and,  if 
practicable  this  season,  will  be  carried  out  under  special  directions  from  these  head- 
quarters. 

In  Tidal  and  Current  Measuremente, — This  course  will  comprise  observations  with  the 
self-registering  tide-gauge,  with  the  electric  current-meter,  and  with  double  flpats. 
Lieutenant  Willard,  Battalion  adjutant,  is  assfgned  to  the  charge  of  the  work.  He 
will  be  guided  by  special  directions  from  the  lieutenant-colonel  commanding,  and  will 
Apply  for  such  details  of  lieutenants  in  turn,  and  enlisted  men,  as  may  be  required. 

in  Infantry, — Instructions  in  the  revised  infantry  tactics,  including  the  school  of 
'the  soldier,  the  company  and  the  battalion,  and  in  target  practice  according  to  a  sys- 
tem based  upon  Laidley's  Manual  of  Instructions  in  Kifle  Firing,  and  defined  in  Bat- 
talion Ciders  Nos.  7  and  11,  series  of  1680. 

A  commissioned  officer  of  the  company  must  be  present  at  and  supervise  all  target 
practice,  unless  specially  excepted  by  orders  from  tne  commanding  officer  of  the  post. 

Captain  Miller  is  assigned  to  the  charge  of  the  team  which  will  be  selected  to  repre- 
sent the  Battalion  in  the  matches  at  Creedmoor  during  the  coming  season. 
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WEST  POINT,   NBW  YORK. 

The  drill  of  Company  E,  stationed  at  West  Point,  beinff  under  the  direction  of  the 
instructor  of  practicttl  military  engineering,  it  is  desired  that,  an  far  as  oiroumstanoeB 
will  permit  tlie  men  may  receive  instructions  similar  to  that  of  the  rest  of  the  Bat- 
talion. 

By  order  of  Lieutenant-Colonel  Abbot  :  J.  H.  Wuxard, 

First  Litutmant  of  Engineers,  AdfuiamU 


fPrint«d  Orders  No.  5.1 

Battauon  of  Engineers, 
Willets  Point,  New  York  Harbor,  May  20,  1881. 
l*he  following  is  announced  as  the  standing  of  the  non-commissioned  officers  of  the 
several  compcmies  of  the  Battalion,  as  determined  by  their  reoitations  to  their  oom> 
pany  officers  during  the  past  winter  season : 


COMTANY  A. 

Sergeants. 

Benaud  

KeUy 

Boyat^m 

Oentner 

Brown 

Tiedman 


Sabmarfne 
mioing. 


9.77 


MiUtaxy 
Hlgnaling. 


7     9.40 


SnTvoy- 
ing. 


I 
I 


Topocraph- 
leal  draw- 


ing. 


Becon- 
nais* 


I 
1 


CorporaXM. 


Kennedy. 
Wonder  . 
Corcoran. 
Kewman . 


COMPAKT  B. 

SergeantM. 

licKenna 

Warford 

McCormaok — 

BooImi 

Hntchinson  — 


Lance  SergeanU, 

Leea 

Hoore 


10.00 
9.82 

10.00 
9.66 


9.66 
9.85 
9.66 
9.40 


9.71 
9.71 
8.72 
9.76 
9.47 


a  76 


1  9.94 
8  9.80 
4  t  9.66 
6     9.48 


OorporaU. 

Warner ....... 

Henderson  — 

Griffin 

YooSohon.... 
Barrett 


10.00 


CoMPAirr  C. 

SergearUi. 

Bensen 

MUler 

Tomer 

Farley 


CorporaU. 

Boyle 

Orenier . 

Kewborg 

Seymore 


Lance  Corporal. 
Bobinson 


9.76 
a90 
9.62 


9.93 
9.87 
9.83 
9.73 


9.83 
9.92 
9.92 
9.87 


7.11 


9.86 
9.66 
8.53 
&»3 


9.85 
9,73 

ao7 

9.92 
9.70 


9.83 


10.60 


9.14 
10.00 
9.81 


1 
•3 
6 
8 
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Pootonieriiig. 

Held  fort 

Infantry  tao- 
tiotL 

MUitarven. 
gineenng. 

Topographical 
drawing. 

i 

Average. 

! 

Average. 

ti 

Average. 

! 

Average. 

Standing. 

COMPANT  E. 

1 
2 

10.00 
10.00 

6 
1 

9.83 
10.00 

1 
2 

10.00 
10.00 

6 

1 

0.94 
10.00 

« 

ITi^ivrAD .......^r 

1 

HclCnfwiT  ,..,.,,,,- 

Patteraon 

8 

4 

5 

10.00 
10.00 

10.00 

2 
6 

3 

i6.o6 

9.67 
10.00 

8 
6 

4 

10.00 
0.08 

10.00 

2 
3 

4 

10.00 
10.00 

10.00 

6 

Emerick 

4 

Oorpitrali. 
Marphy... 

3 

O'Connor 

Weber 

6 

9.76 

4 

10.00 

6 

0.76 

5 

10.00 

2 

By  order  of  Lieutenant-Colonel  Abbot : 


J.   H.  WlLLARD, 

Firai  Lieutenant  of  EngineerSf  Adjutant 


[Printed  Orders  No.  0.] 

Battalion  op  ENOiNBERSy 
milete  Point,  New  York  Harbor,  June  14,  1881, 

The  following  are  announced  asthe'reeulte  of  the  meteorological  observations  taken 
at  Willets  Point  from  January  2  to  March  2, 1881.  They  form  part  of  the  regular 
series  of  which  former  results  were  announced  in  General  Orders  No.  13,  of  1868:  No. 
6,  of  1869:  Noe.  1  and  8,  of  1870;  Noe.  4  and  6,  of  1871 ;  Nos.  3  and  7,  of  1872;  No.  3, 
of  lerj;  No.  5,  of  1874;  No.  5,  of  1875;  No.  6,  of  1876;  No.  3,  of  1877;  No.  6,  of  1878; 
No.  4,  of  1879;  and  No.  5,  of  1880. 

I.  The  observations  were  taken  hourly  from  7  a.  m.  until  11  p  m.,  both  inclusive, 
during  60  days  (beginning  at  7  a.  m.  on  January  2).  The  observers  were  the  lieu- 
tenants, the  non-commissioned  officers,  and  some  of  the  privates  of  the  Engineer 
Battalion. 

The  following  table  exhibits  the  horary  corrections  deduced  from  the  arithmetical 
means  of  the  hourly  observations,  corrected  for  temperature  and  reduced  to  level ;  the 
air  temperature;  the  force  of  vapor;  the*  relative  humidity,  and  amount  of  clouds 
from  7  a.  m.  to  11  p.  m.,  inclusive. 

Maxima  and  minima  points  are  indicated  by  the  signs  *  and  t  respectively,  which 
are  placed  so  as  to  conform  to  the  general  sweep  of  the  curves.  The  aneroid  barom- 
eter was  a  pocket  instrument  by  Cassella. 

Midmnter  "horary  correctione  for  1881. 


Hoar. 


7a.  m 

8a.  m 

9a.  m 

10  a.  m 

11  a.  m 

12  noon 

Ip.  m 

2  p.  m 

8p.  m 

4p.  m 

29  E 


Horary  correetione. 


Mercurial  '    Aneroid 
harometer.  i  barometer. 


Inches.     I 
-0.007  , 
-0. 012 
—0.020  1 

*-0.023 
-0.018  I 
+0.  001  , 
+0.021  I 

t+0.028  , 
4  0.027  I 
-f  0.023  , 


Inehst. 
-0.001 
-0. 010 
-0.021 

*- 0.026 
-0.022 
-0.008 
+0.014 
40.025 

t+0.028 
+0.025 


2^ 


23.50 
23.94 
24.81 
25.97 
27.48 
28.77 
29.55 
30.23 
28.71 
30.01 


Psychrometer. 

•s 

•«»  II 

Form  of 

ReUtive 

vapor. 

hnmidity. 

Inches. 

Inches. 

0.097 

0.674 

4.83 

0.101 

0.686 

4.60 

0.100 

0.663 

4.60 

0.109 

0.679 

4.91 

0.111 

0.661 

4.80 

0.117 

0.653 

4.68 

0.116 

0.630 

4.46 

0.120 

0.626 

4.68 

0.118 

0.633 

4.58 

0.115 

0.627 

4.25 
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Horay  corrections. 

f 

Psychrometer. 

11 

1^ 

Honr. 

Mercnrial 
barometer. 

Aneroid 
barometer. 

Form  of 
vapor. 

SelativQ 
humidity. 

5  D.  m 

Inehet. 
+0.015 
+0. 003 
-0.004 
-4.003 
-0.009 

*-0.  Oil 
-0.009 

Inehet. 

+0.020 
+0.007 
+0.001 
-0.007 
*-0.009 
-0.006 
-4.005 

O 

28.99 
27.64 
26.97 
26.69 
25.82 
25.66 
25.28 

Inehet. 
0.114 
0.109 
0.109 
0.106 
0.104 
0.105 
0.100 

Inehet. 
0.647 
0.644 
0.677 
0.655 
0.671 
0.681 
0.654 

4.3S 

X  *^        

6    Pt    m     irr.r.       »^ 1- - 

4.23 

7d.  m 

4.10 

8i>.  m 

411 

Vy.XMM 

9  p.  in.... ........ 

4.18 

10  p.  m 

4.28 

11  p.  m 

4.29 

Means 

30.007 

29.623 

27.06 

0.108 

0.656 

The  extremes  of  air  temperature  daring  the  hours  of  continuous  observations  for 
the  sixty  days  were  -fSO^  Fahr.  (February  28,  1  p.  m.)  and  —2°  Fahr.  (Febraary  2,  7 
a.  m).  The  lowest  temperature  recorded  by  the  minimum  thermometer  was  —3°  Fahr. , 
noted  on  the  night  of  February  1-2. 

The  extremes  of  the  hourly  barometric  readings  reduced  to  32^  Fahr.  were  30.698  on 
February  7,  8  a.  m.,  and  29.164  on  January  21,  2  p.  m. 

The  following  table  exhibits  the  force  and  direction  of  the  prevailing  winds,  re> 
corded  upon  the  usual  scale,  0  representing  a  calm  and  10  a  hurricane.  The  table  la 
computed — ^for  force,  by  dividing  the  sum  of  the  hourly  records  of  force  for  each  point 
of  the  compass  by  the  number  of  hours  during  which  the  wind  blew  from  that  direc- 
tion ;  and  for  direction,  by  giving  the  number  of  hours  during  which  the  wind  held  from 
each  point  of  the  compass. 


N. 

N.E. 

E. 

S.E. 

S. 

aw. 

W. 

N.W. 

Cahn. 

flfOTITS    TTr-r-rr,,,,mtrT-- 

91 
2.31 

172 
1.79 

80 
2.57 

80 
2.47 

22 
2.28 

61 
2.43 

157 
2.66 

269 
2.61 

186 

Mean  force 

II.  The  discussion  of  the  observations  with  the  aneroid  baromet>er,  assigned  to  Com- 
pany A,  was  made  by  Lieutenants  Abbot  and  Goethals.  In  addition  to  the  required 
work,  they  analyzed  the  horary  curves  separately  for  each  ten  days,  comparing  the 
results  obtained  by  Colonel  Williamson's  method  with  those  given  without  the  reduc- 
tion to  level.  The  former,  which,  as  usual,  were«moother  and  more  normal  curves,  are 
shown  in  the  following  table : 

Tmirday  horary  eurvesj  aneroid  barometer. 


Honr. 

Finit  ten 
days. 

1^ 

1- 

P 

i^ 

Is 

7a.m.     .••.  •.....•.•..•...•.....•..•.• 

-0.001 
-0. 019 
-0.080 
-0. 038 
-0.030 
-0.008 
±0.000 
+0.012 
+0.011 
+0.005 
-0.008 
-0.018 
-0.023 
-0.022 
-0.023 
-0. 018 
-6.017 

-0. 001 
-0.010 
-0. 018 
-0.027 
-0. 013 
+0.008 
+0.036 
+0.048 
+0.041 
+0.033 
+0.037 
+0.025 
+0.  Oil 
-0.007 
+0.001 
+0.005 
+0.  Oil 

-0.001 
-0.018 
-0. 036 
-0.036 
-0.045 
-0.023 
+0.003 
+0.016 
+0. 017 
+0.019 
+0. 016 
+0. 009 
-t-0.001 
-0.007 
-0.009 
-0.004 
-0.002 

-0.001 
-0.005 
-0. 013 
-0.020 
-0. 010 
-0.001 
+0.023 
+0.036 
+0.041 
+0.053 
+0.054 
+0.044 
+0.047 
+0.042 
+0.081 
+0.027 
+0.020 

-0.001 
-0.000 
-0.013 
-0. 015 
-0. 017 
-0.005. 
+0.017 
+0.035 
+0.042 
+0.032 
+0.028 
+0.004 
-0. 010 
-0.024 
-0.080 
-0. 015 
-0.017 

-0.001 

ftaim-T-T--T - --- 

-0.009 

9a.m 

-0. 015 

10  a.  m 

-0.020 

llfi.in 

-0. 015 

12  noon 

-0. 015 

In.  m. 

+0.007 

2  D. m 

+0.009 

3t).  m , 

+0. 016 

4  n. m................ 

+0. 012 

5p.  m ,,, 

-0. 015 

6  n.m. 

-0. 018 

W  J^.  ux. 

7  i>.m. 

-0.024 

8  p.m............ 

-0.021 

9  p.m............... 

-0.02S 

10  p.m.... ......... 

-0.026 

lip.  m...... 

-0.022 

To  test  the  absolute  accuracy  of  the  aneroid  as  compared  with  the  mercurial  cistern* 
barometer,  the  observations  for  each  ten  days  were  grouped  in  horary  curves,  no  cor- 
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rections  of  any  kind  l>eing  applied  except  to  reduce  the  readings  of  the  mercurial 
barometer  to  32^  Fahr.  "niis  analysis,  shown  by  appended  plate  A,  established  a  close 
eeneral  accordance  between  the  two  instruments,  and  detected  neglect  on  the  part  of  a 
few  of  the  observers  to  tap  the  aneroid  before  taking  the  reading. 

The  index  error  of  the  aneroid  barometer  was  +0.386,  varving  but  slightly  for  the 
whole  series  of  obseryations.  It  is  ignored  upon  the  plate,  the  object  being  simply  to 
show  the  degree  of  parallelism  between  the  curves. 

The  following  extracts  from  the  report  of  this  analysis  give  all  needful  details i 

"  Firtt  and  second  ten  days, — The  cur\'^es  of  the  two  barometers  were  essentially  par- 
allel, the  maximum  divergence  occurring  in  both  cases  at  11  p.  m.' 

'*  Third  ten  days. — ^A  large  discrepancy  is  seen.  The  aneroid  curve  exaggerates  the 
maxima  and  omits  the  minimum.  A  series  of  rapid  abnormal  oscillations  occurred  at 
this  time.  When  the  aneroid  was  read  without  previous  tapping,  the  daily  plots  indi- 
cate a  tendency  to  stick  at  the  same  reading  if  the  barometer  be  falling ;  no  such  ten- 
dency appcMirs  with  a  rising  barometer.  Ml  errors  in  the  mean  curve  are  thus  alge- 
braically *  in  excess.' 

^'Fourth  ten  days. — Close  agreement,  no  sticking  Bpparent  in  separate  days'  obser- 
vations. 

**  F^fih  ten  days, — ^Another  excessive  maximum  in  the  aneroid  curve,  due  to  the  same 
cause  as  above. 

*'  Sixth  ten  days, — The  discrepancies  in  these  curves  are  due  to  the  careless  reading 
of  both  instruments  by  two  of  the  observers — which  vitiated  four  of  the  dally  records." 

III.  A  valuable  set  of  observations  was  projected  and  taken  by  Lieutenant  Casey 
in  December,  1880,  to  test  the  degree  of  accuracy  attainable  near  the  sea  level  when, 
as  is  often  the  case,  it  becomes  desirable  to  determine  a  horary  barometric  curve  from 
a  limited  number  of  observations. 

For  eleven  consecutive  days  and  nights  (December  6  to  December  16)  he  took  hourly 
observations  with  a  Green's  cistern  barometer  in  good  condition,  the  vernier  reading 
by  estimation  to  0.001  of  an  inch.  The  work  was  done  with  great  care,  without  assist- 
ance, and  with  the  omission  of  onlj^  four  hourly  readings  on  five  nights — ^thus  elim- 
inating the  effect  of  personal  equation,  and  yet  including  the  whole  twenty-four  hours 
in  the  discussion. 

The  records,  when' analyzed  by  Colonel  Williamson's  method,  indicated  that  excess- 
ive abnormal  oscillations  on  the  6th,  8th,  and  14th  so  modified  the  form  of  the  horary 
curve  that  those  days  should  be  thrown  out.  The  others  gave  good  results,  as  shown 
in  the  following  tables — interpolations  in  parentheses. 

Daily  horary  ourves,  December,  1880. 


Hour. 


7  a.  m 

8  a.  m. 

9  a.m. 
10  a.  m. 
11a.m. 
i2m... 

Ip.  m 
2  p.  m. 
8p.  m 

4  p.  m, 

5  p.m. 

6  p.  m. 

7  p.  m 
8p.  m 
Op.  m, 

10  p.m. 

11  p.  m 

12  p.  m. 
la.  m. 
2  a.m. 

8  a.  m. 
4a.m. 
5  a.  m. 
8  a.m. 


December 

December 

December 

December 

8. 

7. 

8. 

9. 

—.085 

+.029 

-.133 

-.008 

—.086 

+.022 

-.124 

-w020 

-w068 

+.011 

-.107 

-.028 

-.068 

+.009 

-.088 

-.036 

..>046 

+.006 

-.036 

-.020 

-.088 

+.080 

+.038 

-w008 

+.008 

+.087 
+.055 

+.088 

+.012 

+.027 

+.122 

+.027 

4-.  056 

+.049 

+.188 

+.024 

+.017 

+.040 

+.182 

+.026 

±.000 

+.013 

+.101 

+-.024 

+.021 

-.006 

+.080 

+.010 

+.035 

—.026 

+.054 

+.004 

+.081 

-.038 

+.080 

-.003 

+.017 

-s047 

+.001 

-.008 

+.018 

-.082 

—  019 

— wOlO 

+.081 

-.038 

-.042 

—.001 

+.029 

-.033 

—.048 

+.009 

+.025 

-.028 

-.066 

+.007 

(+.014) 

-.028 

(-.077) 

+.008 

(+.003) 

-.024 

(-.088) 

+.004 

(-.008) 

-.021 

(-.099) 

+.001 

(-.019) 

—.005 

(-.109) 

+.003 

-soao 

+.0O4 

-.119 

-.009 

December 
10. 


-.001 
-.015 
—.085 
—.036 
—  031 
-.007 
+.002 
+.015 
+.014 
+.080 
+.024 
+.016 
+.009 
-.001 
-.006 
—.008 
+.010 
+.011 
+.000 
(+.007) 
(+.006) 
(+.005) 
(+.004) 
+.d03 


Decern- 
berll. 


—.017 
-.030 
-.052 
-.056 
-.036 
-.030 
-.014 
—.006 
+.004 
+.016 
+.029 
+.018 
+.005 
+.018 
+.020 
+.022 
+.027 
+.027 
+.022 
+.022 
+.018 
+.014 
+.004 
-.010 
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Daily  horary  cvrret,  Deoemberj  1880 — Continued. 


Hour. 


T  a.  m 

8  a.  m 

9  a.  m 

10  a.  m 

11  a.  m 

12  m... 

1  p.  m 

2  p.  m 

3  p.  m 

4  p.  m 

5  p.  m 

6  p.  m 

7  p.  m 

8  p.  m 

9  p.  m 
10  p.  m 
21  p.  m 
12  p  m 

1  a.  m 

2  a.  m 
3a.  m 
4  a.  m 
5a.  m 
6  a.  m, 


—.013 
^019 


—.021 
—.000 
+.016 
+.012 
+.032 
+.018 
+.019 
+.011 
+.011 
+.008 
— wOOl 
-.005 
—.009 
-.005 
+.007 
(+.007) 
(+.007) 
(+.008) 
(+.008) 
+.008 


—.040 

—.036 

—.032 

^027 

—.006 

+.019 

+.040 

+.048 

+.051 

+.046 

+.038 

+.023 

+.016 

+.011 

+.003 

+.001 

-.010  I 

-.  016  I 

-.010 

—.022 

-.031 

-.029 

—.023 

-.023 


[)eeember 

December 

14 

15. 

-.072 

+.012 

—.091 

+.005 

-^112 

-.014 

-^127 

-.009 

-.114 

—.006 

-.089 

+.011 

-^071 

+.034 

-.049 

+.030 

-^013 

+.038 

+.010 

+.016 

+.021 

+.014 

+.038 

—.002 

+.079 

—.009 

+.082 

—.022 

+.113 

-.020 

+.116 

-.021 

+.110 

-.024 

+.108 

—.016 

+.095 

-^013 

(+.068) 

^008 

(+.041) 

—.009 

(+.014) 

+.001 

(-.013) 

±.000 

-.040 

+.006 

December'   Orand 
16L 


-.016 
—.016 
—.022 
-^027 
—.016 
+.011 
+.018 
-.034 
--.027 
--.020 
--.023 
+.012 
+.004 
—.010 
-.014 
—.009 
-.010 
-.009 
-.008 
-.005 
-.005 
±.000 
+.007 
+.002 


-.or 

—.083 
-.048 
—.045 
—.029 
-^007 
+.015 
+.029 
+.038 
+.033 
+.028 
+.020 
+.017 
+.010 
+.005 
+.004 
+.004 
+.005 
+.004 
-.001 
-.007 
—.010 
-.013 
—.019 


Tme 


—.007 
-.014 
-.035 

*-^027 
—.016 
+.008 
+.018 
+.027 

t+030 
+.026 
+.023 
-I-.OIO 
+.002 
-.004 
-.009 

*-.008 
-.006 
-.004 
-.002 
-.002 
-.004 

t-.003 
±.000 
—.002 


When  plotted,  these  curves,  with  the  exceptions  above  noted,  show  unmistakable 
parallelism ;  and  the  final  mean  (Plate  B)  is  undoubtedly  the  true  normal  form  for  this 
season — compare  similar  curves  for  January  28  to  February  8,  1869,  observed  at  Willets 
Point  and  Albany,  and  published  in  General  Order  No.  6,  series  of  1869,  from  head- 
4^uarters  Battalion  of  Engineers ;  also  similiar  midwinter  curves  (observations  con- 
tinued for  the  whole  twenty-four  hours)  for  1870,  1872,  and  1873.  • 

By  order  of  Lieutenant-Colonel  Abbot: 

J.  H.  WiLLARD, 

First  Lieutenant  of  Engineers^  Adjutant. 


[Printed  orders,  No.  7.  J 

Battalion  of  Engikekrs, 
Willett  Pointy  New  York  Harbor,  July  14,  1881. 

•General  Orders  No.  86,  A.  G.  O.,  series  of  1879,  proscribing  the  new  system  of  target 
practice  for  the  Army,  does  not  revoke  existing  orders  authorizing  the  appointment  of 
company  and  regimental  prizemen,  upon  the  conditions  laid  down  in  the  old  system. 

The  results  of^this  competition  for  the  Battalion  and  company  prizes  for  the  year 
ending  June  30,  18^,  are  accordingly  announced — ^the  following  being  a  list  of  the 
strings  in  ten  shots,  fired  standing  at  200  yards,  in  the  competition  for  the  Battalion 
jprize: 

Company  A  prizeman,  Sergeant  Theodore  Royston,  103.31  inches. 

Company  B  prizeman,  Second-class  Private  Albin  Krebs,  109.93  inches. 

Company  C  prizeman.  First-class  Private  John  Cavanagh,  124.25  inches. 

Company  E  prizeman,  Corporal  John  F.  Weber,  86.93  inches. 

Corporal  John  F.  Weber,  (jompany  E,  is  accordingly  announced  as  Battalion  prize- 
man for  the  year  ending  June  30, 1882 ;  he  will  receive  the  silver  stadia  from  the  hands 
of  the  commanding  officer  of  Company  E  at  the  parade  when  this  order  is  published. 

By  order  of  Lieutenant-Colonel  Abbot : 

J.  H.  WiLLARD, 

First  Lieutenant  of  EngineerSf  AdjutanU 
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APPENDIX    No.    4. 


ENGINEER  DEPOT  AND  POST  OF  WILLETS  POINT. 


REPORT  OF  LIEUT,  COL.  H.  L.  ABBOT,  CORPS  OF  ENGINEERS,  BFT. 
BRIG.  GEN.,  U.  S.  J.,  OFFICER  IN  COMMAND  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1881. 

WiLLETS  Point,  New  York  Habbob, 

July  6,  1881. 

General  :  I  have  the  honor  to  submit  the  following  as  my  annual 
report  upon  the  Engineer  Depot  and  Post  of  Willets  Point  for  the  fiscal 
year  endipg  June  30, 1881 : 

PUBLIC  BUILDINGS. 

The  new  building  for  officers'  quarters^  mentioned  in  my  last  annual  re- 
port, was  completed,  and  has  been  occupied  during  the  winter  and  spring. 
The  total  cost,  including  the  house  itself,  the  out-buildings,  and  700  feet 
of  drains,  has  been  $9,538.72,  of  which  $9,000  was  supplied  by  the  Quar- 
termaster's Department  and  $538.72  was  paid  from  the  appropriation 
for  the  depot.  The  work  was  done  under  my  personal  direction,  by  my 
assistant  engineer  and  general  foreman,  the  bills  being  paid  by  the  post 
quartermaster.  The  house  will  comfortably  accommodate  six  unmarried 
ofBcers,  and  in  case  of  necessity  can  be  occupied  by  more. 

A  great  deal  of  work  in  reshingling  the  barracks,  renewing  outbuild- 
ings of  officers'  quarters,  &c.,  has  been  done  by  the  troops,  without  ex- 
pense to  the  government,  except  for  the  materials,  which  have  been 
supplied  by  the  Quartermaster's  Department. 

THE  DEPOT  STORAGE,  RECEIPTS,  ISSUES,   &€. 

As  heretofore,  the  property  has  been  guarded,  cared  for,  received,  and 
issued  by  the  Engineer  Battalion.  No  change  has  occurred  in  any  of 
these  details  as  reported  in  former  annual  reports. 

The  use  of  chloride  of  calcium  for  drying  the  air  of  the  two  rooms 
used  for  the  storage  of  instruments  (capacity  37,000  cubic  feet)  has  been 
continued  with  entire  success,  the  ^sults  being  as  given  in  the  following 
table: 
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6r}fing  hy  oaloium  ckU>ride. 


Date. 


I 


S: 


Remarks. 


188t. 

Jiily» 

Septembers., 
September  27 
NoTemberS., 

188L 

May  28 

#ime9 

Total... 


Poundt. 
278 
255 
207 
212 

255 
170 


Pounds. 
161 
148 
183 
101 

166 
67 


Pounds. 
112 
J07 
lU 
111 

80 
108 


GaOtnt. 
13.4 
U.6 
13.6 
13.2 

10.6 
12.3 


Boiled,  on  an  averge,  six 
boors;  ftiel,  wood;  apeeiflc 
gravity.  1,400. 


1,462 


686 


74.7 


The  remodeling  of  the  bridge  equipage  in  store  by  skilled  labor  of  the 
Battalion  has  continued  as  heretofore.  Seven  chess  wagons  have  been 
remodeled  at  trifling  cost,  to  conform  to  the  new  pattern;  the  material 
of  10  old  wagons  has  been  largely  made  use  of  in  tiiis  work,  and  the  new 
wagons  are  as  serviceable  as  could  be  purchased  in  New  York  for  $300 
each.  The  labor  is  very  considerable,  but  has  cost,  in  extra-duty  pay, 
only  the  following  sum  for  the  7  wagons : 

1  enlisted  man,  carpenter,  161  days,  at  35  cents $56  35 

1  enlisted  man,  blacksmith.  101  days,  at  35  cents 35  35 

1  enlisted  man,  helper,  96aays,  at  20  cents 19  20 

Total  for  7  wagpns 110  90 

The  printing-office  has  been  busy  daring  the  entire  year  in  printing 
confidential  Engineer  documents.  Three  soldiers  of  the  Battalion  have 
done  this  work,  at  a  total  cost  for  extra-duty  pay  of  $271.25. 

The  receiving  and  issuing  of  instruments  for  the  general  use  of  the 
Corps  of  Engineers,  with  the  repairs  incidental  thereto,  have  been  con- 
tinued. Fifty-four  instruments  have  been  received  and  133  issued,  as 
per  appended  list,  marked  A.  The  apparent  falling  off  in  these  num.- 
bers  is  explained  by  the  fact  that  the  supply  on  hand  has  been  quit« 
insufficient  for  the  demand. 

STATEMENT  OF  FUNDS. 

Congress  appropriated  the  sum  of  $5,000  for  the  past  fiscal  year,  of 
which  $4,000  were  for  current  eiCpenses  and  $1,000  for  the  instruction 
of  the  Engineer  troops.  The  following  is  a  summary  statement  of  these 
funds: 

Expended  during  fiscal  year  1880-*81 $4,608  78 

On  hand,  due  for  fiscal  year  1880-'81 391  22 

Available  for  fiscal  year  188W82 5,000  00 

Desired  for  fiscal  year  1882-'d3 10,000  00 

In  explanation  of  the  last  item  I  would  submit  the  following: 
The  usual  annual  appropriatiou  for  the  purchase  of  materials  for  the 
instruction  of  the  three  companies  of  the  Battalion  of  Engineers  sta- 
tioned at  Willets  Point,  in  their  duties  as  sappers,  miners,  and  ponto- 
niers,  viz,  $1,000. 

The  usual  annual  appropriation  for  the  incidental  expenses  of  the 
depot,  viz :  Fuel,  forage,  chemicals,  stationery,  extra-duty  pay  for  sol- 
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456 


diers  employed  in  wheelwright  work,  engine  driving,  printing,  binding, 
photographing  or  lithographing  Engineer  documents,  &c.;  ordinary  re- 
pairs of  public  buildings;  repairs  of  instruments,  &c.,  $4,000. 

For  public  buildings  for  the  Engineer  school  of  application.  The  tor- 
I)edo  laboratory  and  the  field  observatory  are  now  completed;  the  pho- 
tographic laboratory,  for  instruction  in  duplicating  military  maps  in  the 
field,  and  the  moulding-room,  for  instruction  in  field  fortification  on  a 
reduced  scale,  suited  to  the  present  strength  of  the  companies^  are  both 
entirely  too  small  for  their  objects.  They  are  old  buildings,  built  during 
the  war  for  hospital  uses,  and  should  be  replaced  by  plain  structures  of 
minimum  cost,  but  serviceable.  For  this  purpose  an  appropriation  of 
about  $8,000  will  probably  be  required  5  but  as  the  work  can  be  done 
more  economically  if  not  hurried,  only  the  sum  of  $5,000  is  requested 
for  the  coming  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

Blenby  L.  Abbot, 
Lieutenant-  Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U  8.  A. 


Statement  of  receipts  and  i»nte$  of  instruments  from  ike  Engineer  Depot,  WilUts  Point, 
^  New  York  Harbor,  for  1880-'81. 


Liat  of  arUolei. 


AflTBOHOiaCAL. 

A«tranomical  transits number. 

Ctaronometen do ... 

Belm,  mAgneti,  BonndeiB,  and  keya, 

Artiflffial  horliona number. 

Equatorial  telesoope do  — 


lOETBOBOLOGICAL. 


Barometer,  aneroid . 

Paychrometers 

Thennometers 


.number. 
....do... 
....do... 


Compaasea,  anrreyora' number. 

TlModolitea,  Q-incli do... 

Theodolitea,  8-lncta do  .... 

Theodolitea,  6-inch do 

Theodolitea,  8-inch do  ... 

Traaaita.  railroad do  .... 

Plane  tablea do  .... 

Standard  bare do  .... 

Chaina,  lOO^foot do... 

Chaina,  50-foot do  .... 

ChAina,  30 foot do  .... 

Pins aeto... 

Ti4»e,  linen,  60  feet number. . 

Current  meters do  .... 

Self-registttinK  tide-gauge  paper,  rolla 


Liat  of  articlea.' 


BBComforrKHiKo. 


Spy-glaaaea,  large number. 

Spy-glaaaea,  amaJl do  ... 

Btnooular  fidd-glaaaea do... 

Odometera do  ... 

Compaaaea,  prismatio do  ... 

Compaaaea,  Dox do  .... 

Compaaaea,  pocket,  aquare ...  .do  . 

Compaaaea,  round do  . 

Pfksket  aextanta do  .... 

Watohea do  ... 

DBAwnro. 

Protiaotora,  wooden,  Ac . . ..  number. 

Protractora,  Abbot'a do  ... 

Drawing  inatrumenta boxea. 

Trianglea,  metallic number. , 

Rulers do  ... 


lOSCBLLAHEOUB. 

Chronographa number. 

Chronograph  aoalea,  glaaa do  .... 

Lee'a  Tablea  and  Fonnule do 

Inatruotiona  in  photography,  Abny, 
number 


I 


1 
1 
2 
9 
1ft 
» 
6 
1 
2 
3 


1 
10 


183 
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RIVERS  AND  HARBORS,  Etc. 


APPENDIX  A. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  THE   STATES   OF   MAINE, 
NEW  HAMPSHIRE,  AND  MASSACHUSETTS. 


bepoet  of  colonel  george  thom,  corps  of  engineers,  bvt.  brig, 
gen,  u.  8,  a.,  officer  in  charge,  for  the  fiscal  year  ending 
june  30,  18s1,  with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

Portland^  Me.,  July  16, 1881. 
General  :  I  have  the  iionor  to  transmit  herewith  my  annual  re- 
ports of  operations  for  the  fiscal  year  ending  June  30, 1881,  on  the  sev- 
eral river  and  harbor  improvements,  as  weU  as  the  examinations  and 
surveys  of  rivers  and  harbors  under  my  charge  in  the  States  of  Maine, 
New  Hampshire  and  Massachusetts. 

Very  respectfuDy,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.^  U.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8,  A. 


A  I, 

breakwater  on  saint  CROIX  RIVER,  NEAR  CALAIS,  MAINE. 

This  breakwater  is  situated  on  "The  Ledge,^  about  5  miles  below  the 
bridge  at  Calais,  Me.  It  consists  of  three  crib-work  piers^  ballasted 
with  stone,  and  was  built  by  the  United  States  Government  in  1856  for 
the  purpose  of  preventing  vessels,  in  descending  the  river  on  the  ebb- 
tide, from  being  thrown  upon  the  ledge  by  the  strong  tidal  current  which 
sets  directly  upon  it. 

Hitherto  this  breakwater  has  answered  its  purpose  in  a  very  satisfac- 
tory manner;  but  it  has  become  so  much  dilapidated  as  to  necessitate 
its  being  at  once  rebuilt 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $4,000  was 
appropriated  by  Congress  for  this  i>urpo8e,  and  proposals  have  twice 
been  invited  for  the  work,  resulting  in  an  aggregate  of  only  two  bids, 
and  in  a  contract  made  June  29, 1881,  with  Alfred  Towers,  of  Calais,  Me., 
for  rebuilding  the  work  complete  for  the  sum  of  $3,700 ;  the  work  to  be 
commenced  on  or  before  the  11th  of  July,  and  completed  on  or  before 
the  3l8t  of  October,  1881. 
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This  breakwater  is  situated  in  the  colleotion  district  of  Passamaqnoddy,  of  which 
Calais  is  the  port  of  entiy,  the  nearest  liffht-honse  beins  at  Dochers  Island,  abont  3 
miles  below  it,  on  Saint  Croix  River;  and  the  nearest  tort  is  Fort  Sullivan,  at  East- 
port,  Me.,  about  25  miles  below. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
this  port  for  the  year  ending  December  31, 1880,  has  been  farnished  by 
the  United  States  deputy  collector  of  customs,  to  wit: 

Amount  of  revenue  collected $19,014  55 

Value  of  imports 60,356  00 

Value  of  exports 36,437  00 

Number  of  vessels  arrived 963 

Number  of  vessels  cleared 927 

Vessels  built,  1;  tonnage,  32.94. 

The  following  papers  are  hereto  appended,  viz : 

Abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 94,000  00 

July  1,  1881,  amount  expended  durinfi;  fiscal  year 24  58 

July  1,  1881,  amount  available 3,975  41 


Ahiiract  of  propoatUa  reodved  June  6, 1881,  for  building  breakwater  near  Ckilais,  Me» 


il 

Bidden. 

Residenoe. 

Building  crib-work 
bTeakwater. 

1 

Alfred  Towen 

OAlaifl.'M'ft 

|4,2ia60.   By  the  Job. 

Abstract  of  propoeaU  received  June  25,  1881,  for  building  a  crib-work  breakwater  in  Saint 

Croix  Bivcr  near  Calais,  Me, 


Bidden. 

Besidence. 

Building  orib-work 
bre&water. 

- 1 

Alfred  Towen 

CaliJfl.  Mft . 

$3,700.    By  the  Job. 

Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30, 1881,  for  repairing  breaJc- 
water  on  the  Saint  Croix  Eiver  near  Calaia,  Me, 


Il 

Contracton. 

Nature  of  wozk. 

Price. 

I 

Alfred  Towen.  CalAia,  Me .... 

'RniMIn tr  nrlh-wnrV  hTAftkwatflT.  COini>lete -...■,,. mw^-,-- 

$3,700 
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A  2. 

IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  Lnbec  Channel,  Maine,  viz : 

By  the  river  and  harbor  act  of  Maroli  3, 1879 $44,000 

By  the  river  and  harbor  act  of  June  14,  1880 20,000 

By  the  river  and  harbor  act  of  March  3,  1881 45,000 

Total 109,000 

This  channel  is  now  obstracted  by  several  shoals  lying  between  the 
head  of  "  the  Narrows  ^  and  deep  water  below  "  Western  Bar  Beacon,'* 
a  distance  of  about  2^  miles,  on  the  shoalest  parts  of  which  there  is  not 
more  than  6  feet  of  water  at  mean  low- water,  or  about  2  feet  at  low- 
water  of  spring-tides.  The  mean  rise  and  fall  of  the  tides  is  17  feet. 
The  project  that  has  been  adopted  for  the  improvement  of  this  channel 
consists  in  widening  and  deepening  the  several  shoals,  by  dredging  to 
a  depth  of  12  feet  at  mean  low-water  (giving  about  9  feet  at  low- water 
of  spring-tides)  for  a  width  of  not  less  than  200  feet,  the  estimated  cost 
of  which,  as  amended,  is  as  follows,  to  wit: 

1.  For  16,770  cubic  yards  of  dredging,  measured  in  Htu  in  **  the  narrows," 
at  the  places  marked  A  and  B  on  tne  map  (that  at  C  having  been  com- 
pleted by  the  Atlantic  Dredging  Company,  under  its  contract  of  Sep- 
tember 23)  1879),  at  |1  per  cubic  yard,  measured  in  situ $16,770  00 

2.  For  200,000  cubic  yards  of  dredging  at  the  shoals  between  D  and  £  on 

the  map,  at  50  cents  per  cubic  yard,  measured  in  scows 100, 000  00 

3.  Engineering,  superintendeDce,  and  other  contingencies,  say 17, 230  00 

Total 134,000  00 

Under  the  appropriation  of  March  3, 1879,  a  contract  was  made  Sep- 
tember 23, 1879,  with  the  Atlantic  Dredging  Company,  of  Hempstead, 
N.  Y.,  for  136,320  cubic  yards  of  the  projected  dredging ;  but  the  con- 
tracting party  abandoned  the  work  after  having  performed  3,720  cubic 
yards  of  dredging  as  stated  in  the  last  annual  report. 

Proposals  were  subsequently  invited  for  this  work  three  times  (to- 
wit,  April  19,  May  27,  and  July  27, 1880),  and  on  the  2d  of  September, 

1880,  a  contract  was  made  for  the  same  with  Messrs.  Moore  &  Wright, 
of  Portland,  Me.,  under  the  appropriations  of  March  3, 1879,  and  June 
14, 1880,  combined,  at  prices  as  follows : 

1.  For  10,000  cable  yards,  more  or  less,  of  dredging,  measured  in  titu,  at  shoal  A,  at 
the  head  of  *'  the  Narrows,"  at  |1  per  cubic  yard. 

2.  For  600  cubic  yards,  more  or  less,  of  dredging,  measured  tit  $itu,  at  shoal  B,  at 
|1  per  cubic  yard. 

3.  For  90,000  cubic  yards,  more  or  less,  of  dredging,  measured  in  aoowSf  at  the  shoals 
between  D  and  £,  at  50  cents  per  cubic  yard. 

Under  this  contract  dredging  was  commenced  on  the  Ist  of  June, 

1881,  and  continued  throughout  the  month. 

Proposals  will  be  again  invited  (as  soon  as  deemed  advisable)  for  con- 
tinuing this  work  under  the  appropriation  of  March  3, 1881. 

Lubcc  Channel  is  situated  in  the  collection  district  of  Passamaquoddy,  and  the 
nearest  port  of  entry  is  at  East  port,  Me.,  about  3  miles  above,  at  which  place  Fort 
Sullivan  is  situated.  The  nearest  light-house  is  on  West  Quoddy  Head,  about  4  miles 
below. 

The  accompanying  letter  from  the  United  States  collector  of  customs 
at  Eastport,  Me.,  gives  a  statement  of  the  amount  of  revenue  collected 
at  that  port  during  the  year  ending  December  31, 1880,  as  well  as  the 
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amount  of  commerce  and  navigation  that  would  be  benefited  by  the  pro- 
jected improvement  of  Lubec  Channel. 
The  following-named  papers  are  hereto  appended,  viz : 

Abstract  of  proposals  received  Angnst  17,  1880. 
Abstract  of  contracts  made  September  2,  1680. 

Money  statement  • 

July  1,  1880,  amount  available $60,872  65 

Amount  appropriated  by  act  approved  March  3,  1881 45, 000  00 

$105.872  65 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,119  40 

July  1,  1881,  outstanding  liabilities 544  10 

3,663  50 

July  1,  1881,  amount  available 102,209  15 

Amount  (estimated)  reaulred  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .      25, 000  00 


Abatraci  of  proposals  received  Angust  17,  1880,  for  dredging  in  Lubeo  Channel,  Maine, 

1 

it 

Bidders. 

Kesideuce. 

The  Narrows, 
Shoal  A.  10,000 
cubic  yards. 

Shoals  D  and  E, 
120,000   cubic 
yards. 

1 

Moore  &  Wright 

intitu. 

$1,   measured 
intitu. 

$0  50.  measured 
in  scows. 

Abstract 

of  contract  made  during  the  fiscal  year  ending  June  30, 1881,  for 
bee  Channel,  Maine, 

dredging  in  Lu- 

Date  of 
<$c>ntraot 

Cootractors. 

Nature  of  work— dredging. 

Price  per  cubic 
yard. 

1880. 
Sept    2 

Edward  Moore,  of  Portland,  Me., 
and  Augustus  R.  Wright,  of  Ge- 
neva, N.  Y.,  partners  doing  busi- 
ness   UQder   the   firm    name   of 
Moore  &  Wright. 

The  Narrows,  Shoal  A,  10.000  cubic 

yards,  more  or  less. 
Spit  off  Charleys  Point,  Shoal  B, 

600  cubic  yards,  more  or  less. 
Shoals  D  and  E,  90,000  cubic  yards, 

more  or  leas. 

titu. 
$1,  measured  in 

Htu. 
50   cents,    meas* 

ured  iu  s  rows. 

COMMERCIAL  STATISTICS. 

CusTOM-nousK,  Eastport,  Me., 
V  Collector's  Office,  June  20,  1881. 

Dear  Sir  :  In  reply  to  your  letter  of  the  17th^  I  submit  the  following  report : 

Amount  of  duties  collected  year  ending  December  31,  1880 $109, 071  08 

Value  of  imports  for  8an:«Q  period $833,179  00 

Value  of  exports  for  same  period $364,520  00 

Numberof  vessels  arrived 720 

Number  of  vessels  cleared 678 

Number  of  vessels  built 1 

Very  respectfully, 

N.  B.  NUTT, 

Collector, 
General  Oeorgb  Thom. 
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A  3. 

IMPROVEMENT  OF  MOOSE-A-BEC  BAR,  AT  JONESPORT,  MAINE. 

Moose-a-bec  Bar  is  in  the  eastern  part  of  Moose-a-bec  Beach,  at 
Jonesport,  Me.,  and  is  the  only  obstruction  to  the  safe  navigation  of 
that  reach  in  all  stages  of  the  tide.  It  has  only  5^  feet  of  water  over  it 
at  mean  low- water,  and  3^  feet  in  low-water  of  spring-tides,  which  com- 
I)el8  the  coastwise  steamers  and  other  vessels  of  greater  draught  to  take 
a  very  tortuous  course  to  the  southward  among  the  ledges,  as  shown  on 
the  map  accompanying  the  last  annual  report.  Navigation  is  thereby^ 
rendered  difficult,  an.d  dangerous,  especiaUy  at  night,  and  in  dense  fogs, 
common  on  this  part  of  the  coast. 

By  the  river  and  harbor  act  of  March  3, 1879,  provision  was  made 
for  tiie  survey  of  this  place,  with  a  view  to  the  improvement  of  its  navi- 
gation. 

This  survey  was  made  in  September  and  November,  1879,  and  the  3d 
of  December,  1879,  a  report  and  map  of  the  same  were  submitted  to  the 
department  with  a  project  and  estimate  for  its  improvement. 

By  this  survey  it  was  ascertained  that  a  direct  channel  running  nearly 
east  and  west  in  the  direction  of  the  tidal  currents,  could  be  opened 
without  difficulty  through  the  bar  inside  of  Novas  Bock,  at  a  cost  very 
small  compared  with  the  great  benefit  that  would  result  to  the  com- 
merce and  navigation  of  this  coast. 

The  area  shaded  in  red  on  the  map  showed  the  location  of  this  chan- 
nel, which  is  projected  to  have  a  depth  of  14  feet  at  mean  low-water,  or 
11|  feet  in  low- water  of  spring-tides,  for  a  width  of  not  less  than  200 
feet,  and  an  average  length  of  about  1,900  feet. 

Tne  mean  rise  and  fall  of  the  tides  at  this  place  (as  determined  by 
observations  made  day  and  night  throughout  a  perioa  of  one  lunation) 
is  11.53  feet.  A  channel  of  this  depth  would,  in  my  opinion,  answer 
the  present  wants  of  the  ocean  steamers  and  other  vessels  that  pass 
coastwise  through  this  reach,  as  well  as  those  that  would  enter  it  as  a 
harbor  of  refuge.  Near  the  western  end  of  this  projected  channel  there 
is  a  sunken  ledge  which  crops  out  to  the  southwest  of  ^'  Steamboat 
buoy,'^  with  a  least  depth  of  lOf  feet  at  mean  low-water^  but  with  18 
feet  all  around  it.  This  ledge  is  also  a  dangerous  obstruction  to  vessels 
when  forced  to  make  the  abrupt  change  of  course  at  this  place  in  taking 
the  channel  south  of  Novas  Bock,  as  well  as  to  saiUng-vessels  beating 
up  through  the  projected  channel  north  of  Novas  Bock. 

The  removal  of  this  ledge  is  also  recommended  to  a  depth  of  15  feet, 
at  mean  low-water. 

The  estimated  cost  of  this  improvement  is  as  foUows,  viz : 

1.  64,164  cubic  yards  of  dredeing  (in  situ)  at  40  cents  per  cubic  yard $25, 665  60 

2.  Removal  of  136^  cubic  yards  of  sunken  ledge  (in  situ)  at  $A0  per  cubic 

yard : 5,460  00 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies .      3, 874  40 

Total 35,000  00 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  this  work. 

Owing  to  the  great  scarcity,  at  the  present  time,  of  dredging  machines 
that  are  suitable  for  doing  this  work,  and  the  distance  at  which  it  is  situ- 
ated, it  is  believed  that  it  cannot  be  advantageously  undertaken  at 
this  time. 

Proposals,  however,  will  be  invited  therefor,  at  an  early  day,  with  a 
view  to  its  partial  completion  this  season  if  practicable. 
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Jonesport,  Me.,  is  an  oatport  in  the  collection  district  of  Machias,  Me.,  and  the 
nearest  light-house  is  Moose-a-bec  light. 

The  accompanying  paper  from  the  United  States  collector  of  costoms 
famishes  a  stat^ent  of  the  amount  of  commerce  and  navigation  that 
woold  be  benefited  by  the  projected  improvement  of  the  channel  at 
this  place. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 $10,000  00 

July  1,  1881,  amount  expended  dnriugfiscal  year 8  75 

July  1,  1881,  amount  available 9,991  25 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eucling  J4iue  30, 1883 .    25, 000  OU 


COMMERCIAL  STATISTICS. 

Custom  House,  MAcmAS,  Me., 

ColUotar'B  Office,  June  23,  1881. 
Sir  :  In  reply  to  vonr  letter  of  the  17th  instant,  I  have  th^  honor  to  report  the  fol> 
lowing  facts  from  tne  records  of  this  office,  viz : 

1.  The  amount  of  revenue  collected  at  Jonesport,  during  the  year  ending 
December  31, 1880,  was $783  00 

2.  Exports  from  the  district  for  the  same  period $71,890  00 

ImiK>rt6  into  the  district  for  the  same  period $1,783  00 

3.  Arrivals  of  vessels,  foreign  and  domestic • 73 

Departure  of  vessels,  foreign  and  domestic 232 

4.  See  letter  of  Deputv  Collector  Johnson,  inclosed. 

Very  respectfully, 

George  Leavitt, 

CoUeotor. 
General  George  Thom, 

Colonel  of  Engineers,  U,  8,  A, 


letter  of  deputy  collector  op  customs  at  MACHIAS,  BffE. 

Custom  House,  Machias,  BIe., 
.  Deputy  ColUctof'e  Office,  Joneepori,  June  22,  1881. 

Sir  :  Youis  of  the  19th  instant  is  received,  and  I  will  comply  with  your  request  aa 
far  as  i>068ible,  but  cannot  be  very  definite  on  part  of  the  questions  submitted.  In 
answer  to  question — 

No.  1.  There  was  received  at  this  office,  during  the  year  ending  1880,  including  hos- 
pital money,  $782.75. 

No.  2.  I  will  omit,  as  you  are  in  possession  of  all  the  facts  concerning  the  same. 

No.  3.  I  cannot  state  the  number  of  arrivals  and  departures  from  this  i>ort,  as  I 
have  not  kept  a  record  of  them,  but  will  state  that  there  were'  178  business  transac- 
tions during  said  year.  There  were  67  clearances  foreign,  2  foreign  entrances,  S 
coastwise  clearances,  and  17  coastwise  entrances  of  vessels,  sailing  under  register,  and 
a  large  number  of  vessels  engaged  in  the  coastwise  trade. 

There  are  many  arrivals  and  departures  at  and  from  this  port,  which  are  bound 
east  and  west,  which  come  into  this  port  for  a  harbor,  it  being  very  convenient  to  do 
so,  by  those  who  are  well  acquainted,  and  many  take  their  chance  of  getting  in  safely, 
and  manv  more  would  avail  themselves  of  coming  in,  if  not  for  the  obstruction  in 
entering  (meaning  the  **  Bar,'^  it  being  most  prominent). 

No.  4.  The  amount  of  benefit  which  would  result  from  the  proposed  improvement 
of  the  Moose-a-bec  Bar  is  difficult  to  estimate.  It  is  estimated  that  at  least  1,500 
vessels  pass  through  this  *^  Beach ''  annually,  and  that  a  large  proportion  of  them  are 
obliged  to  wait  for  the  flow  of  the  tide  before  they  can  enter  or  leave  x>ort,  oausin|[  de- 
tention ;  and  many  who  would  avail  themselves  of  this  port  for  a  harbor  are  obuged 
to  seek  some  other  place  of  refuse ';  also  that  steamers  ph  ing  throuffh  this  '*  Reach  " 
are  often  obliged  to  wait  over  ni^ht  on  account  of  said  obstruction  (the  bar),  which, 
if  removed,  could  proceed  to  their  place  of  destination  without  any  delay. 
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If  the  amount  is  estimated  in  mone^  it  is  thooffht  it  would  amount  to  $50,000 
annually.    Whether  the  amount  is  too  high  or  low,  I  cannot  say. 
The  foregoing  report,  although  it  may  be  very  imperfect,  is  the  beet  I  can  make. 
Yours,  respectfully, 

J.  M.  Johnson, 
Deputy  Collector. 
Collector  of  Customs, 

MackiaSy  Me, 


A  4. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

By  a  survey  of  this  harbor  made  in  1875  it  was  found  that  in  front  of 
the  wharves  on  its  west  side  it  was  obstructed  by  a  shoal  extending  from 
near  Leane's  wharf,  where  there  was  a  least  depth  of  4  feet  at  mean 
low-water,  downwards  with  increasing  depths  to  12  feet  of  water,  about 
midway  between  Sanford's  Boston  steamer  wharf  and  McGilvery's  shii>- 
yard. 

To  meet  the  wants  of  the  commerce  of  this  harbor,  and  to  enable  the 
coastwise  steamers  and  other  vessels  frequenting  it  to  enter  and  leave  at 
all  stages  of  the  tide,  a  project  was  adopted  for  removing  this  shoal  to  a 
depth  of  10  to  12  feet  at  mean  low-water  at  an  estimated  cost  of  $25,000. 

For  this  improvement  the  following  appropriations  have  been  made 
by  Congress,  to- wit  : 

By  act  approved  Augast  14,  1876 $5,000 

By  act  approved  June  18, 1878 12,000 

By  act  approved  March  3,  1879 5,000 

By  act  approved  June  14,  1880 3,000 

Total 25,000 

Under  these  appropriations  all  the  projected  work  has  been  completed^ 
leaving  a  surplus  of  $3,000. 

In  order  to  make  this  improvement  permanent  it  may  be  found  neces- 
sary to  build  a  stone  jetty  out  from  the  north  shore  of  the  harbor  (as 
shown  on  the  map  accompanying  the  last  annual  report),  so  as  to  divert 
the  direction  and  force  of  the  ebb-tidal  currents  upon  the  dredged  area,, 
and  by  the  scouring  effects  prevent  a  reformation  of  the  shosJ. 

The  estimated  cost  of  a  mbble-stone  jetty  is $18,000 

Amount  appropriated  by  the  act  of  June  14, 1880,  for  improving  this  harbor  is .      3, 000 

Additional  amount  required  for  completing  the  Jetty  would  be 15,  OOO 

Should  this  project  be  adopted,  it  is  proposed  to  defer  applying  the 
funds  now  available  to  a  commencement  of  the  jetty,  as  the  benefit 
resulting  therefrom  would  be  too  small  to  warrant  its  expenditure  until 
another  appropriation  be  made  with  a  view  to  its  completion,  which  at 
present  is  not  recommended. 

Belfast  Harbor  is  the  only  port  of  entry  in  the  district  of  Belfast,  Me.  The  nearest 
lieht-houses  are  those  on  Dice's  Head,  near  Castine,  and  on  Fort  Point ;  both  about 
10  miles  from  Belfast,  and  the  nearest  fort  is  Fort  Knox,  opposite  Bucksport,  about  18 
miles  from  Belfast. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  district  of  Belfast,  for  the  year  ending  December  31, 1880,  has  been 
furnished  by  the  United  States  collector  of  customs  at  that  port,  viz : 

Amount  of  revenue  collected |1|576  8^ 

Amount  of  exports 3,436  82 

Amount  of  imports - 4,605  3ft 
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Arrivals  and  departures  of  vessels,  for  the  neater  part  of  the  year,  daily,  8  to  10 
vessels  built,  7,  of  an  aggregate  tonnage  of  2,058.38. 

Money  statement 

July  1,  1880,  amount  available $3,000  00 

July  1,  1881,  amount  available 3,000  00 


As. 

IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE. 

By  the  river  and  harbor  act  of  Jane  14, 1880,  the  sam  of  $20,000  was 
appropriated  for  the  improvement  of  this  harbor. 

The  project  that  has  been  adopted  for  this  improvement  consists  in 
the  construction  of  two  breakwaters  to  a  height  of  5  feet  above  mean 
low-water,  with  a  width  on  top  of  10  feet,  one  commencing  at  Jameson 
Point  and  extending  in  a  direction  about  S.  16Jo  E.  for  a  distance  of 
1,900  feet,  and  the  other  commencing  at  South  Ledge  and  extending  in 
a  direction  about  K.  9°  E.  towards  Jameson  Point,  for  a  distance  of 
2,640  feet,  as  shown  in  the  accompanying  sketch. 

The  estimated  cost  of  these  breakwaters  (as  revised)  is  as  follows,  to 
wit: 

1.  For  breakwater  DE  at  Jameson  Point,  135,000  tons  of  rubble  stone,  at  80 

cents  per  ton $108,000 

2.  For  breakwater  AC  (extending  firom  South  Ledge  towards  Jameson  Point), 

420,000  tons  of  rubble  stone,  at  80  cents  per  ton 336,000 

Adding  for  engineering  expenses  and  other  incidental  expenses,  say 56, 000 

Total 500,000 

A  project  submitted  by  me  on  the  16th  of  December,  1880,  having  re- 
ceived the  approval  of  the  Department,  it  has  been  decided  in  compli- 
ance therewith  to  apply  the  $20,000  appropriated  by  the  river  and  har- 
bor act  of  June  14, 1880,  to  the  partial  construction  of  the  Jameson  Point 
Breakwater,  by  building  it  with  a  width  of  10  feet  on  top,  to  a  height 
of  about  5  feet  above  mean  low-water,  for  a  length  of  about  960  feet, 
leaving  its  completion,  and  that  of  the  breakwater  AC,  to  be  dependent 
upon  such  appropriations  as  may  hereafter  be  made  therefor  by  Con- 
gress. 

In  carrying  out  the  adopted  project  proposals  were  twice  invited  for 
about  30,000  tons  of  rubble  stone  for  this  work  (see  abstract  of  same 
herewith),  and  on  the  8th  of  March,  1881,  a  contract  was  made  with 
the  Bodwell  Granite  Comi)any,  of  Eockland,  Me.,,  the  lowest  of  nine 
bidders,  for  24,000  tons  of  rubble  stone,  at  74^  cents  i)er  ton  of  2,240 
pounds,  placed  in  the  work. 

The  delivery  of  the  stone  was  commenced  in  the  latter  part  of  April, 
and  continued  up  to  the  close  of  the  fiscal  year,  during  which  13,000 
tons  have  been  furnished  and  placed  in  the  work,  whereby  the  work  has 
been  completed  for  a  length  of  about  560  feet. 

This  contract  is  to  be  completed  on  or  before  the  30th  of  November, 
1881. 

Rockland  is  a  port  of  entry  in  the  collection  district  of  Waldoboroiigh,  Me.,  and  the 
nearest  light-house  is  at  Owl's  Head,  distant  about  2  miles. 

The  accompanying  letter  from  the  United  States  deputy  collector  of 
customs  fuiTiiahes  a  statement  showing  the  extent  to  which  tlie  com- 
merce of  this  harbor  and  coast  would  be  benefited  by  the  projected 
breakwater  in  affording  shelter  for  the  shipping  in  the  violent  and  dan- 
gerous easterly  storms  to  which  it  is  now  so  much  exposed. 
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The  following-named  papers  are  hereto  appended,  viz : 

Two  abstracts  of  proposals. 
Ooe  abstract  of  contracts. 

Sketch  of  Rockland  Harbor,  Maine,  showing  the  sites  and  plans  of  the  proposed 
breakwater,  as  determined  by  a  special  survey  made  in  1800. 


Money  statement. 

Jnly  1, 18H0,  amonnt  available 

Jnly  1,  1881,  amonnt  expended  dnring  fiscal  year,  exclusive 

of  ootstandiug  liabilities  Jnly  1,  1880..: 

Jnly  1,  1881,  outstanding  liabilities 


120,000  00 


19,854  99 
968  93 


Jnly  1, 1881,  amonnt  available. 


10,823  92 
9, 176  OH 


Amount  (estimated)  Teqnired  for  completion  of  existing  project 480,  UOO  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  105, 000  00 

Ab9iraci  of  propo$aU  received  January  31,  1881,  for  fwmiMng  30,000  Um$f  more  or  lem,  of 
rubble  9knie  for  preceded  breakwater  at  Jameson  Point,  Boekland  Harbor,  Maine, 


U 


II 


§11 


Bidders. 


1  I  Jobn  F.  Hamilton  — 

2  Hugh  Bowen  and 
I      Joseph  F.  Cnrit. 

3  i  John  s.  Hopkins 

4  Mount  Waldo  Granite 
I      Works. 

6    Isaac  A.  Sylvester 


Kesidenoe. 


Granite  gnmt. 


Portland,  Me 7M  ots.  per  ton  of  2.240  lbs. 

Chebeaqae   Island,  |  8l{  cts.  per  ton  of  2,240  lbs. 

Yinai Haven,  Me....|  98  cts.  per  ton  of  2,240  lbs. 

Frank(brt,Me I  $1.35  per  ton  of  2.240  lbs. 

I 
Boston.  Mass ,  $1.47  per  ton  of  2,240  lbs. 


Bemarks. 


For  30,00a  iona, 
more  or  less,  gran- 
ite  quarry  grout. 


Abstract  of  proposals  received  March  1,  1881,  for  furnishing  30,000  tons,  more  or  less^  of 
.  rubble  stone  for  projected  breakwater  at  Jameson  Point,  Boekland  Harbor,  Maine. 


II 

Bidders. 

Besidence. 

Granite  grout 

Bemarks. 

1 

2 

3 

4 

BodweU  Granite  Com. 

pany. 
Hugh  Bowen,  Joseph 

F.  Cnrit,  and 
John  F.  Hamilton. 

John  S.  Hopkins 

Davis  TiUson 

Boekland,  Me 

Chebeaqae    Ishmd, 
Me. 

Portland,  Me 

Vinal  Haven,  Me.... 
Boekland,  Me 

74i  cts.  per  ton  of  2,240  lbs. 
77|  cts.  per  ton  of  2,240  lbs. 

87  cU.  per  ton  of  2.240  lbs. 
90  ots.  per  ton  of  2,240  lbs. 

For  30.000  tons, 
>    more  or  hss.  gran- 
ite quarry  grout. 

Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvemtmt 

of  Rockland  Harbor,  Maine. 


Date  of  , 
contract 


Contractor. 


Nature  of  work. 


Price. 


1881.      I                                                 >  I 

March  8.  '  Bodwell  Granite  Company, ;  For  fhmishing  and  placing  I  74^  cents  per  ton  of  2,240  paunda. 

I      of  Boekland,  Me.              i  24,000  tons,  more  or  less,  of  ' 

'                                                I  granite  quarry  grout  on  , 

!  prq)ectea  breakwater  at  | 

I  '  Jameson  Point.  , 
i I 

30  E 
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COMMERCIAL  STATISTICS. 

Custom  House,  Rockland^  Maine,  June  27,  1881. 
Dear  Sir:  Yoar  &Tor  of  the  17th  instant  received,  bat  owing  to  a  pressure  of  official 
business,  I  hare  not  been  able  to  give  it  my  attention  nntil  now. 
The  following  is  from  our  records: 

Revenue  collected :  Duties,  $791.99 ;  tonnage  tax  |751.50 $1, 543  49 

Arrivals  from  forei^  ports  (entries) 117 

C3learance6  for  foreign  ports 134 

Vessels  built  2 ;  tonnage 13;^ 

Vessels  under  construction,  and  contrasted  for  this  year  6 ;  with  an  aggre- 
gate tonnage  of  above  1,500  tons. 

To  question  4  I  can  only  refer  you  to  my  former  letters,  of  last  year. 

•  «  •  •  «'  •  # 

We  have  some  200  vessels  aggregating  about  30,000  tons,  and  we  employ  a  large 
number  besides. 

We  have  6  steamers  of  our  own,  plying  to  the  different  ports  east  daily,  besides 
the  daily  line  to  Boston  and  the  2  steamers  to  Portland  and  w^kly  line  to  New  York. 

You  can  figure  on  nearly  all  of  the  coqimerce  east  of  this  port  that  will  be  benefited 
by  the  breaEwater,  as  now  on  an  easterly  they  never  leave  the  island  ports  and 
thoronghCsres,  and  winds  shifting  as  they  do  in  the  fall  and  spring,  to  the  northwest, 
they  have  to  lie  at  these  ports  until  it  moderates,  whereas,  if  they  hsd  the  benefit  of 
a  shelter  at  Rockland,  they  would  be  on  the  weather  shore,  and  ready  to  proceed  im- 
mediately on  the  change. 

I  expect  that,  as  soon  as  it  is  generally  known  that  the  piece  (of  the  breakwater) 
that  is  already  built  affords  some  shelter,  our  harbor  will  be  filled  with  vessels,  in 

fact  I  understand  from  our  boarding  officer  that  they  are  even  now  seeking  its  lee. 

•  ♦  #  •  *t  •  # 

Very  respectfully 

J.  W.  Crocker, 
Deputy  CoUeciar  of  Cus(4>ih$. 
General  Grorob  Tiiom,  * 

Colonel  ofEngineere,  U,  S^  A. 


PROJECT  OF  COLONEL  GEORGE  THOM,  CORPS  OP  ENGINEERS,  FOB 
THE  IMPROVEMENT  OF  ROCKLAND  HARBOR,  MAINE,  SUBMITTED 
JULY   14,   1880. 

By  tlie  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $20,000  was 
appropriated  for  the  improvement  of  this  harbor.  Not  having  received 
from  the  department  the  information  asked  for  in  my  letter  of  the  23d 
ultimo,  as  to  the  object  of  this  appropriation,  I  wrote  to  Hon.  Thomp- 
son H.  Murch,  the  Representative  in  Congress  of  the  district,  for  such 
information  as  he  could  furnish  in  regard  to  it.  In  response  he  sent 
to  me  rt  printed  map  Aivithout  date,  showing  the  location  and  plan  of  a 
breakwater  in  Thoma«ton  Harbor,  Maine.  In  1848,  the  name  of  this 
harl)or  was  changed  to  Bockland  Harbor,  and  the  drawing  of  "Thomas- 
ton  Harbor"  refen^ed  to  can  probably  be  found  in  the  department. 

The  inclosed  Coast  Survey  map  of  Rockland  Harbor  shows  the  loca- 
tion of  the  breakwater  as  hitherto  projected  at  A,  drawn  in  black.  But 
as  it  would,  if  so  located,  protect  only  a  small  portion  of  the  harbor  which 
Las  a  greater  depth  than  9  feet  at  mean  low-water,  I  have  shown  on  the 
map  the  location  of  a  work  which  is  much  better  suited  to  the  wants  of 
this  harbor,  but  it  would  be  a  much  more  expensive  work  than  that  first 
prDi>osed^  ' 

Tiie  project  for  the  one  first  proposed  provided  for  a  length  of  2,500 
feet  and  a  width  of  24  feet  on  top,  with  an  inner  slope  of  45^,  and  an 
exterior  slope  1:  3 — the  stone  to  be  carefully  placed  so  as  to  present  an 
even  nurface.  In  this  location  the  average  depth  of  water  is  about  16 
feet 
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III  the  location  where  I  have  placed  it  on  the  map,  it  has  a  length  of 
4,000  feet  in  an  average  depth  of  about  25  feet  of  water  at  mean  low- 
water. 

Assuming  for  these  breakwaters  the  smallest  dimensions  of  cross-sec- 
tion which  in  my  opinion  would  be  admissible,  viz:  a  height  of  15  feet 
al>ove  the  plane  of  mean  low-water  (or  3^  feet  above  the  highest  spring 
tides),  a  width  of  20  feet  on  top,  an  inner  slope  of  45^,  and  an  exterior 
slope  of  1 :  2,  their  probable  cost  for  rubble  stone  loosely  thrown  or 
ilumped  upon  the  works  would  be  as  follows : 

1.  The  inner  breakwater  2,500  feet  in  length,  nay  170,000  tons  of  rubble  st-one 

at  80  centH  per  gro6B  ton |i:^>,000 

Adding  for  contingencies  say , W,  000 

Total 150,000 

*2.  For  the  outer  breakwater,  B,  4,000  feet  in  length,  800,000  tons  of  rubble 
stone  at  80  cents 640,000 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
say 60,000 

Total 700,000 

Whilst  the  great  cost  of  this  (outer)  break  water  would  probably  precl  ade 
its  being  built,  the  inner  one  at  A,  would  not  in  my  opinion  be  of  suffi- 
cient beuetit  to  the  harbor  to  warrant  its  adoption. 
'    I  will  here  add  that  Mr.  Murch  has  suggested  a  location  and  length 
for  the  work  very  nearly  the  same  as  the  outer  one  at  B. 
Res])ect  fully  submitted. 

Geo.  Thom, 
Colonel  of  Engineers] 
Bvt.  Brig.  Oen.^  U.  8.  A. 


supplementary  peojeot. 

United  States  Bnginbkr  Office, 

Portland  3fe.,  July  21, 1880. 

General  :  On  the  14th  instant,  I  had  the  honor  to  submit  to  the 
department  a  "project  for  the  improvement  of  Bockland  Harbor, 
Maine,"  under  the  appropriation  of  $20,000  made  by  the  river  and  harbor 
act  June  14,  1880. 

That  project  was  based  on  a  Coast  Survey  chart  of  the  harbor  then 
in  my  possession.  I  have  sinc^  obtained  a  recent  issue  of  that  chart, 
dated  1870,  which  furnishes  more  important  data  upon  which  to  deter- 
mine the  location,  extent  and  coqt  of  the  proposed  work.  Jameson's 
Point  Ledge,  South  Ledge,  and  t^e  shoal  to  the  southward  of  South 
Ledge,  would  appear  to  be  good  guides  for  the  location  of  the  work. 
Here  the  average  depth  of  water  at  mean  low- water  is  about  20  feet,  for 
an  extent  of  about  3,500  feet ;  so  that  a  rubble  stone  breakwater  for  this 
length  and  depth,  with  the  minimum  height  and  CFOSS-section  before 
assumed,  would  require : 

Aboat  530,000 gross  tons  of  stone,  the  cost  of  wliich  at  80  cont«  per  ton  would 

be $424,000 

Adding  for  engineering  oxiienses,  superintendence,  and  other  contingencies, 
say 46,000 

Total 470,000 
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Should  it  be  deemed  necessary  to  cap  the  work  and  place  the  stone  so 
as  to  have  an  even  surface,  the  cost  would  be  materially  increased. 
Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  Engineers j 
Bvt.  Brig.  Gen.,  V.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 

[First  indorsemeut.] 

Office  Chief  of  Enoineebs,  U.  S.  Army, 

July  24, 1880. 

Bespectfully  referred  to  CJol.  Z.  B.  Tower,  Corps  of  Engineers,  for 
consideration  of  the  Board  of  Engineers  for  Fortifications  and  Biver  and 
Harbor  Improvements,  in  connection  with  other  psvpers  on  same  subject 
sent  with  department  letter  of  July  19. 
By  command  of  Brigadier-General  Wright: 

H.  M.  Adams, 
Captain  of  Engineers. 


REPORT  OF  the  BOARD  OF  BNOINEERS. 

Office  of  Board  of  Enoineers  for  Fortifications 

and  for  Eivbr  and  Harbor  Improvements,  &c., 

New  York,  8epteniber  10, 1880. 

General:  The  Board  of  Engineers  for  Fortifications  and  Biver  and 
Harbor  Improvements,  to  whom  was  submitted  the  project  of  General 
Geo.  Thom,  the  local  engineer,  for  the  applieation  of  the  appropriation 
of  $20,000  under  the  last  river  and  harbor  act  for  impi'oving  Rockland 
Harbor,  Maine,  have  the  honor  to  report. 

By  letter  from  the  office  of  the  Chief  of  Engineers  of  July  19  last,  the 
Board  are  directed  to  give  the  subject  such  examination  as  would  enable 
them  to  report  their  views  in  regard  to  the  proper  plan  of  improve- 
ment, with  an  estimate  of  cost. 

The  harbor  of  Rockland,  an  indentation  of  the  coast  at  the  south- 
west extremity  of  Penobscot  Bay,  formed  by  the  projecting  headlands 
of  Owl's  Head  and  Jameson's  Point,  is  exposed  to  the  direct  action  of 
the  winds  from  north  22°  east  to  south  60°  east.  From  north  22°  east  to 
north  70"^  east,  the  winds  generally  have  the  whole  sweep  of  the  bay  with 
a  rake  of  23  miles  about,  throwing  in  a  heavy  sea.  From  north  70^. 
east  to  south  60<^  east,  the  Fox  Islands  intercept  the  great  ocean  waves. 
The  rake  of  the  winds  between  these  limits  from  the  islands  into  the 
harbor  varies  8  and  16  miles,  and  the  heights  of  the  waves  are  dimin- 
ished in  consequence.  When  the  wind  is  east-southeast,  or  alM)ut  that 
point,  it  is  said  that  a  heavy  ground  swell  is  thrown  into  the  harbor 
mjre  destructive  than  any  other  to  which  the  bottom  is  exposed,  though 
it  passes  into  the  harbor  in  an  indirect  manner  between  the  Fox  Islands 
and  Owl's  Head.  These  storms  are  fortunately  neither  frequent  nor 
long  in  their  duration,  so  that  winds  from  the  north  of  east  may  be  said 
to  be,  on  the  whole,  the  most  hurtful  to  which  this  place  is  exposed. 

The  harbor  has  a  wide  entrance  and  good  anchorage,  is  deep  and 
spacious,  and  with  competent  protection  would  prove  valuable  as  a  har- 
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bor  of  refuge.  From  the  returns  made  by  the  light-keeper  at  OwFs 
Head,  it  appears  that  between  sunrise  and  sunset,  from  January  1,  to 
December  31,  1879,  the  number  of  vessels  passing  his  station  amounted 
to  21,539,  including  barks,  brigs,  schooners,  sloops,  and  steamers.  This 
enumeration  excludes  vessels  passing  outside  through  the  Fox  Island 
channel.  If  to  the  above  be  added  those  passing  after  sunset,  the  num- 
ber might  be  estimated  at  nearly  30,000. 

Ko  convenient  harbor  of  refuge  exists  for  a  long  stretch  of  coast,  the 
contiguous  harbor  at  Owl's  Head  being  exposed  to  winds  from  north  28^ 
east  to  east. 

The  harbor  was  visited  by  a  member  of  the  Board,  and  the  local  en- 
gineer appeared  before  the  Board  to  furnish  information  and  present  his 
views. 

The  im])rovement  contemplated  under  the  approjiriation,  and  desired 
by  the  residents,  is  a  breakwater,  and  the  Board  adopt  the  line  reconi- 
mended  by  the  local  engineer,  and  the  cross-section,  modified  only  by 
making  it  10,  instead  of  20,  feet  wide  on  the  top. 

The  breakwater  thus  placed,  and  extending  through  a  length  of  3,400 
feet,  will  provide  an  excellent  harbor  of  refuge,  and  will  incidentally 
cover  the  largest  portion  of  the  wharves  of  the  town.  Those  about 
Atlantic  Point  will  not  be  so  well  covered  as  others  to  the  northward. 
Should  it  be  desirable  to  protect  this  portion,  it  would  be  far  preferable  (as 
to  cost)  to  provide  a  special  structure  there,  which  might  be  placed  close 
in  shore  at  small  outlay,  rather  than  fulfill  the  same  object  by  extending 
considerably  the  proposed  breuk water  southward  into  water  6^  to  8  fath- 
oms in  depth  at  low- water. 

The  ground  swell,  which  is  said  to  come  from  heavy  east-southeast 
winds,  would  affect  the  north  part  only  of  the  harbor,  and  the  Board  do 
not  think  it  necessary,  on  this  account,  to  project  a  work  with  dimensions 
of  cross-sectibn  greater  than  that  for  similar  works  executed  in  Long 
Island  Sound  under  circumstances  of  apparently  the  same  exposure. 

ESTIMATE  FOR  A  BREAKWATER  3,400  FEET  LONG,   4   FEET  ABOVE  MEAK  mOH-WATER, 
WITH  AN  EXTERIOR  SLOPE  OF  i  AND  INTERIOR  SLOPE  OF  ■}. 

419,362  tons  of  Stone,  at  60  cent* |251,617  20 

Contingenciefl,  10  per  cent 25,161  72 

Total 270.778  92 

The  Board  are  led  to  adopt  this  estimate  per  ton  from  information  con- 
veyed to  them  of  the  convenience  and  cheapness  of  funiishing  stone  at 
this  locality,  and  the  Board  have  been  assured  by  prominent  citizens  and 
proprietors  of  quarries  that  stone  could  be  furnished  at  60  to  75  cents 
per  cubic  yard,  delivered  in  the  breakwater. 

The  Board  would  likewise  suggest  that,  as  an  experiment,  the  two 
extremities  only  of  the  breakwater  be  built  to  the  height  proposed,  while 
the  intermediate  portion  be  carried  to  a  height  of  6  feet  above  mean  low- 
water.  Experience  would  soon  decide  whether  such  diminished  height 
could  give  competent  protection  to  vessels  and  sufficient  strength  to  the 
structure  itself. 

In  establishing  the  small  cross-section  which  is  adopted  at  other  parts 
of  the  coast,  and  in  suggesting  a  diminution  of  height  in  a  portion  of  the 
breakwater,  the  Board  are  actuated  by  the  desire  to  have  the  work  exe- 
cuted at  the  minimum  cost.  Direct  experience  as  to  the  effect  of  expos- 
ure to  waves  is  wanting  for  this  place,  and  any  deficiency  in  strength  or 
other  particular  could  be  rectified  as  the  work  progresses. 
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The  cost  of  breakwater,  modified  as  above  in  respect  to  height,  would 
be  $213,600.42. 
KespectfuUy  submitted. 

Z.   B.  TOAVER, 

Colonel  of  Engineers^  Bvt  Maj.  Qen, 

John  Neavton, 
Colonel  of  Engineers^  Bvt  Maj.  Oen. 

The  Chief  OF  Engineers,  U.  S.  A. 


LETTERS  OF  CAPTAIN  CHARLES  DEERING. 


Portland,  October  26, 1880. 

Dear  Sir:  I  write  to  your  honorable  Board  of  Engineers  in  regard  to 
the  building  of  a  breakwater  at  Rockland,  Me. 

I  have  b^n  master  of  a  steamer  running  to  that  port  for  a  long  time; 
have  talked  with  all  of  our  masters  of  steamers  in  regard  to  the  break- 
water, besides  many  prominent  men  and  masters  of  vessels.  In  their 
behalf  I  would  most  respectfully  ask  that  the  breakwater  be  built  so  as 
to  make  the  harbor  as  large  as  possible. 

This  plan  I  suggest  to  your  honorable  Board  gives  us  a  very  much 
larger  harbor,  and  will  protect  the  wharves  as  well  as  give  us  a  very 
much  larger  anchorage  for  a  larger  class  of  vessels,  wliich  is  very  much 
needed ;  also  give  our  steamers  very  much  better  chance  to  get  in  and 
out  of  the  harbor,  besides  protect  the  harbor  from  being  filled  up  with 
ice  coming  down  the  bay.  This  plan  I  think  would  protect  Atlantic 
Wharf  well  enough ;  General  Tilson's  wharf  would  be  entirely  protected. 

I  inclose  a  plan  suggested  by  myself  and  approved  by  our  masters. 
Of  course  it  will  cost  more  than  the  other,  but  see  what  a  spacious  har- 
bor it  gives  us  in  return.  This  place  does  increa-e  very  fast,  and  it  has 
become  a  necessity  in  fact  to  have  a  breakwater;  for  in  heavy  northeast 
and  east-northeast  storms  we  cannot  land  at  all — have  to  go  by  and  find 
a  harbor  until  the  storm  is  over.  I  have  done  so  many  times  at  great 
inconvenience  to  my  passengers. 

This  breakwater  will  be  a  great  help  to  the  city  of  Rockland  in  many 
ways;  also  to  our  lines  of  steamers,  and  to  the  coasting  trade  generally. 
You  could  build  off  Jameson's  Point  first,  which  would  help  us  very 
much,  for  we  now  anchor  off  that  point  in  a  northeast  snow  storm  often, 
and  this  breakwater  off  the  point  would  help  us  at  once— every  rod  would 
count,  you  will  see  by  my  plan. 

I  hope  your  honorable  body  will  adopt  this  plan. 
Very  respectfuUy,  yours,  &c., 

Charles  Deering, 

Master  Steamer  Lewiston. 

General  H.  G.  Wright, 

Chief  of  Engineers^  U,  8,  A, 

[Firat  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Noveinber  2, 1880. 

RespectfuUy  referred  to  Col.  Z.  B.  Tower,  Corps  of  Engineers,  for  con- 
sideration and  report  of  the  Board  of  Engineers  for  Fortifications  and 
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for  Eiver  and  Harbor  Improvements,  in  connection  with  previons  papers 
lierewith. 

By  command  of  Brigadier-General  Wright: 

John  G.  Parke, 
Lieutenant'  Colonel  of  Engineers^ 

Bvt.  Maj.-Gen,,  U.  8.  A. 

[Second  indorsement.] 

Office  Board  op  Engineers, 

New  Torky  Novhnber  16, 1880. 

Respectfully  returned  to  the  Chief  of  Engineers  with  inclosures. 

The  project  of  the  breakwater  submitted  by  the  Board  was  intended 
to  afford  adequate  protection  to  that  portion  of  the  coasting  traders 
which  might  seek  reftige  in  Rockland  Harbor,  and  is  considered  sufficient 
for  that  purpose.  Vessels  of  greater  size,  especially  those  employed  in 
European  commerce,  would  not  require  nor  seek  the  protection  afforded 
by  this  l)reakwater.  A  breakwater,  or  system  of  breakwaters,  the  Board 
were  well  aware  might  have  been  projected  far  superior  in  the  extent 
of  ancliorage  covert,  but  the  question  of  cost  also  was,  as  it  should 
have  been,'an  essential  element  in  determining  a  project  suited  to  the 
place.  The  project  of  Captain  Deering  will  cost,  in  round  numbers, 
$500,000 ;  that  of  the  Board,  $300,000.  If  the  difference  in  cost  be  con- 
sidered immaterial,  the  former  should  undoubtedly  be  adopted.  Not- 
withstanding, it  is  believed  that  the  latter  will  subserve  the  essential 
wants  of  commerciie  as  well  as  be  capable  of  any  desired  extension  in  the 
future. 

Respectfully  submitted. 

In  behalf  of  the  Board.  Z.  B.  Tower, 

Colonel  of  Engineers  and  Bot.  Maj.-Oen.j 

Senior  Member  on  duty. 


Portland,  December  6, 1880. 

Sir:  Yours  of  November  18  was  duly  received  and  contents  noted. 

It  is  very  evident  to  me  that  the  amount  of  shipping  to  Rockland 
coastwise,  foreign,  and  engaged  in  the  fisheries,  besides  the  amount  of 
steam- vessels  touching  there,  has  not  been  fully  represented  to  you. 

Nine  months  in  the  year,  for  the  last  fifteen  yeara,  I  have  made  a  land- 
ing at  Rockland  with  my  steamer  (which  is  about  1,200  tons),  four  times 
a  week,  for  most  of  the  time:  therefore  you  must  allow  me  to  know  the 
wants,  &c.,  at  that  point.  Many  is  the  time  that  a  harbor,  built  as  you 
propose,  would  not  bold  the  amount  of  shipping  anchored  there,  leaving 
the  larger  class  outside,  aud  in  heavy  weather  there  would  not  be  any 
show,  either  to  get  in  or  out  of  the  harbor  with  our  steamers. 

I  had  much  rather  the  harbor  should  remain  as  it  is  than  build  as  yon 
propose,  and  that  is  the  opinion  of  the  masters;  we  all  have  had  the 
matter  under  consideration. 

You  speak  of  the  matter  of  cost;  in  my  judgment,  cost  is  not  to  be 
taken  into  consideration,  provided  it  comes  within  bounds  of  reason. 
In  this  case  $500,000  is  not  a  large  sum  for  tlie  amount  of  benefit  we 
should  derive  from  it.  Build  off  Jameson's  Point  first;  that  done,  then 
the  other. 

There  has  been  property  enough  lost  already  in  this  harbor  to  build 
J      most  of  it. 
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We  run  our  steamers  the  year  rdund;  in  stormy  weather  we  are  put 
to  a  great  inconvenience  and  great  risk  of  lives  and  property;  it  has 
gone  on  long  enough,  now  let  us  have  what  we  want;  we  help  pay  for  it 
and  we  want  an  equivalent.  We  run  a  daily  line  of  steamers  from  Port- 
Jand  part  of  the  year,  touching  at  Rockland  each  way;  balance  of  the 
year,  two  trips  a  week,  touching  at  liocklaud  four  times  a  week.  From 
Boston  there  is  a  daily  line  of  steamers,  larger  than  ours,  which  touch 
Hiere  each  way  part  of  the  season :  balance  of  the  year,  three  times  a 
week;  besides  a  daily  line  from  Rockland  east,  and  lots  of  smaller 
steamers. 

This  business  employs  six  good  size  side-wheel  steamers,  valued  at 
♦L000,000,  employing  over  40\)  people,  besides  the  small  steamers. 

There  is  a  race  of  i>eople  to  come  after  us,  and  their  convenience  is  to 
be  itusulted  or  looked  out  for.    As  for  money,  we  can  raise  the  $500,000 
sure;  it  will  be  forthcoming;  there  is  no  such  word  a«  fail. 
Very  respectfully,  your  obedient  servant, 

Charles  DEERiNa. 

The  Chief  op  Engineers,  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  9,  1880. 

Respectfully  referred  to  Col.  George  Thom,  Cori)s  of  Engineers,  for 
consideration  and  report. 

Colonel  Thom  will  suspend  advertisement  for  proposals,  if  not  already 
pablished. 
By  command  of  Brigadier-General  Wright: 

John  G.  Parke, 
Lieutenant-Colonel  of  Engineers^ 

Bvt  Maj.Oen.,  U.  S.  A. 

[Second  indorsement.] 

United  States  Engineer  Office, 

Portland^  Jlfe.,  December  15,  1880. 
Respectfully  returned  to  the  Chief  of  Engineers,  accompanied  by  a 
special  report. 

Geo.  Thom, 
Colonel  of  Engineers  J 
Bvt.  Brig.  Gen.  U.  S,  A. 


report  of  col.  george  thom,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.j  December  15, 1880. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  from  the 
dexmrtment,  for  my  consideration  and  report,  a  letter  to  the  depart- 
ment from  Mr.  Charles  Deering,  dated  at  Portland,  Me.,  December  6. 
1880,  urging  a  reconsideration  of  his  project  for  the  improvement  oi 
Bockland  Harbor,  Maine. 

Mr.  Deering's  project  consists  of — 

First.  A  breakwater,  extending  from  the  ^'  South  Ledge^  northward^ 
towards  Jameson's  Point,  for  a  length  of  one-half  a  mile,  as  shown  on 
the  accompanying  drawings  by  the  line  and  plan  marked  A  C;  also 

Second.  A  jetty  built  out  from  Jameson's  Point,  as  shown  on  the 
drawings  by  the  line  D  £,  for  a  distance  of  about  three-eighths  of  a  mile. 
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The  project  submitted  by  myself  July  21,  1880,  consisted  of  a  break- 
water, about  3,400  feet  in  length,  extending  from  "South  Ledge"  ta 
"Jameson's  Point  Ledge,"  covering  the  intermediate  ledges,  as  shown 
on  the  accompanying  drawings,  by  the  plan  and  line  A  B.  This  loca- 
tion was  recommended  by  me  as  being  the  least  expensive  for  a  break- 
water, with  tlie  belief,  after  consultation  with  parties  instrumental  in 
the  inception  of  the  work,  that  it  would  fully  answer  the  purposes  in- 
tended. 

My  project  was  referred  by  the  department  to  the  Board  of  Engineers 
for  Fortifications  and  for  River  and  Harbor  Improvements,  &c.  Subse- 
quently, one  of  the  members  of  that  Board  and  myself  visited  Rockland 
Harbor,  and,  after  consultation  with  several  of  the  most  pro^ninent  per- 
sons who  were  interested  in  the  matter,  we  came  to  the  conclusion  that 
the  location  of  the  breakwater  proposed  by  me  would  fully  meet  the 
wants  of  that  harbor ;  and  in  further  consideration  of  its  being  the  least 
expensive  of  several  plans  suggested,  it  was  finally  adopted  and  rec- 
ommended by  the  Board,  in  its  report  of  September  10,  1880,  a  copy  of 
which  I  received  on  the  20th  of  October,  1880. 

A  few  days  previous  to  my  receiving  the  report  of  the  Board,  Mr. 
Charles  Deering  and  Hon.  T.  H.  Murch  called  at  my  office  and  presented 
for  my  consideration  a  project  for  the  improvement  of  Rockland  Har- 
bor by  means  of  a  breakwater,  A  C,  and  jetty,  D  E,  as  above  described, 
which  impressed  me  so  favorably  that  I  suggested  that  they  should  sub- 
mit it  to  the  department,  believing  then,  as  I  do  now,  that  it  would 
make  a  more  capacious  and  better-protected  harbor  than  the  one  first 
proposed  by  myself ;  but  suppQsing  that  its  much  greater  cost  would 
probably  prevent  its  adoption  under  the  small  appropriation  of  $20,000* 
that  had  been  made  for  this  harbor ;  for  which  reason  other  similar  plana 
sugsrested  were  not  at  first  recommended  for  adoption. 

For  a  more  thorough  understanding  of  this  matter,  I  have  recently 
had  made  an  accurate  survey  covering  all  the  proposed  locations  of  the 
breakwater  and  jetty,  and  new  estimates  (based  on  the  results  of  the 
survey)  made  of  those  several  works,  adopting  therein  the  height  and  • 
dimensions  recommended  therefor  in  the  report  of  the  Board  of  Engi- 
neers. 

The  estimates  are  as  follows,  viz : 

1.  For  the  originaUy  proposed  breakwater  A  B,  3,400  feet  long,  4  feet  above 
mean  high-water,  with  an  exterior  slope  of  ^  and  an  interior  slope  \  : 

485,000  tons  of  rubble-stone,  at  60  cents. $291,000 

Adding  for  contingencies 29, 000 

320,000 


2.  For  the  project  suggested  by  the  Board,  as  an  experiment,  for  reasons  of 
economy,  in  which  the  two  extremities  only  of  the  breakwater  A  B  are  to 
•be  bnilt  to  the  height  above  proposed,  while  the  intermediate  portion  be 
carried  to  a  height  of  only  5  feet  above  mean  low- water : 

300,000  tons  of  rnbble-stoae,  at  60  cents 180, 000^ 

Adding,  for  contingencies 20,000 

200,000 

3.  For  the  breakwater  A  C  and  jetty  D  E,  proposed  by  Mr.  Deering,  both 
carried  to  a  height  of  4  feet  above  mean  high -water,  with  exterior  slopes 
of  f  and  interior  slopes  of  \,  and  a  width  ol  10  feet  on  top : 

(a)  Breakwater,  2,640  feet  long,  600,000  tons  of  rubble-stone,  at  60  cents.     360, 000 

(b)  Jetty,  1,900  feet  lon|5,  220,000  tons  of  rubble-stone,  at  60  cents 13^,  000 

Adding,  for  contingencies 53,000 

545,000 
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4.  For  the  breakwater  A  C  and  jetty  D  E,  both  carried  at  their  extremities, 
only  to  a  height  of  4  feet  above  mean  high-water,  with  the  other  por- 
tions to  a  height  of  only  5  feet  above  mean  Tow- water,  as  an  experiment: 

(c)  Breakwater,  4-20,000  tons  of  rubble-stone,  at  60  cents 1252, 000 

(d)  Jetty,  l:<5,0i)0  tons  of  rubble-stone,  at  60  cents 81,000 

Adding  for  contingencies 37,000 

370,000 

The  difference  of  results  in  the  above  estimates  1  and  2  from  those 
submitted  by  the  Board  may  be  attributed  to  the  more  accurate  and  re- 
liable data,  furnished  by  the  recent  survey  of  the  locality,  the  estimates 
therefor  by  the  Board  being,  respectively,  $276,778.92  and  $213,600.42. 

Of  all  the  projects  proposed  and  estimated  for,  as  above,  the  break- 
water A  0  combined  with  the  jetty  1)  E,  both  carried  to  the  full  height 
throughout,  is,  in  my  opinion,  the  best  for  making  a  well-protected  har- 
bor with  capacious  and  good  anchorage,  and  for  affording  an  easy  ingress 
and  egress  on  the  north  and  south  sides  of  the  harbor,  together  with  the 
largest  protection  to  the  wharves  in  the  harbor.  Even  in  its  present 
condition,  the  shoal  making  out  from  Jameson^s  Point  affords  the  best 
and  safest  shelter  now  to  be  had  for  vessels  caught  in  this  harbor  in 
easterly  storms;  and  by  utilizing  and  extending  this  protection  by  means 
of  the  proposed  jetty  alone  a  good  temporary  shelter  and  anchorage 
would  be  obtained,  though  quite  insufficient  for  the  general  wants  of  the 
commerce  of  this  harbor. 

As  none  of  the  projects  herein  proposed  have  been  hitherto  sub- 
mitted, with  estimates  for  their  completion,  for  the  consideration  of  Con- 
gress, it  remains  to  be  seen  to  what  extent  these  projects  will  be  likely 
to  be  adopted  under  future  legislation. 

Under  these  uncertainties,  and  in  view  of  the  possible  ultimate  adop- 
tion of  the  project  for  the  breakwater  A  C  combined  with  the  jetty  D  E 
off  Jameson's  Point ;  also  with  a  view  to  providing  at  the  least  expense, 
and  at  the  earliest  date  practicable,  a  good  shelter  for  vessels  caught  in 
this  harbor  by  the  most  dangerous  storms  from  the  north  of  east;  and 
after  further  consultation  with  parties  whose  knowledge  of  the  harbor 
dnd  its  wants  are  entitled  to  great  weight,  I  would  now  resi)ectfully 
recommend  that  under  the  present  appropriation  of  $20,000  the  work  at 
Jameson's  Point  should  be  taken  in  hand  first;  and  that  it  be  built,  at 
present,  to  a  height  of  only  5  feet  above  mean  low-water,  say  for  a  dis- 
tance of  about  950  feet  out  from  high- water  mark ;  and,  under  future 
appropriations,  that  it  be  extended,  with  the  same  height,  to  the  length 
projected,  to  wit,  1,900  feet,  terminating  in  26  feet  of  water  at  mean  low- 
water,  its  outer  end  to  be  so  built  as  to  serve  for  a  permanent  beacon. 

Should  it  be  found  advisable,  at  any  future  time,  to  raise  the  work  to 
any  greater  height,  or  even  to  the  full  height  of  4  feet  above  mean  high- 
water,  no  difficulties  will  have  been  interposed  by  the  work  previously 
done ;  also,  should  appropriations  hereafter  be  made  to  justify  the  com- 
mencement of  the  breakwater  A  C,  it  can  be  commenced  and  built  from 
its  northern  extremity,  and  thereby,  in  conjunction  with  the  work  pre- 
viously completed  at  Jameson's  Point,  afford  an  increased  shelter  and 
capacity  for  the  harbor  to  such  extent  as  the  appropriations  made  there- 
for will  allow  it  to  be  carried  towards  "  South  Ledge,"  its  projected  south 
em  terminns. 

Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  EngineerSy 
Bvt.  Brig.  Qm.^  U.  8.  A. 
g.  Gen.  H.  G.  Wrioht, 
Chief  of  EngineerSj  U,  8.  A. 
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letter  of  the  chief  of  bnoineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  22, 1880. 
Sir:  On  the  15th  September  last,  I  had  the  honor  to  submit  the  re- 
port of  the  Board  of  Engineers  for  Fortifications  and  for  River  and  Har- 
bor Improvements  upon  the  project  submitted  to  this  office  by  Col. 
George  Thom,  Corps  of  Engineers,  for  improvement  of  Rockland  Har- 
bor, Maine,  under  an  appropriation  of  $20,000  made  therefor  by  the 
river  and  harbor  act  of  June  14, 1880,  which  received  your  approval 
October  16, 1880.  Subsequently,  under  date  October  25,  Capt.  Charles 
Deering,  of  Rockland,  submitted  a  plan  for  a  breakwater  at  that  place 
which,  based  upon  his  experience  as  a  navigator  and  his  knowledge  of 
the  needs  of  the  harbor,. he  considered  better  adapted  to  the  require- 
ments of  navigation  than  that  proposed  by  the  Board  of  Engineers,  and 
which,  though  more  costly,  would  afford  much  better  protection  as  a 
harbor  of  refuge  from  the  heavy  storms  prevalent  on  that  coast.  This 
project,  striking  me  favorably,  was  sent  also  to  the  Board  of  Engineers 
for  Fortifications  and  for  River  and  Harbor  Improvements  for  consider- 
ation and  report  in  connection  with  the  previous  impers,  and  was  re- 
tunied  to  this  office  with  remark  that — 

The  project  of  the  breakwater  submitted  by  tbe  nuard  was  intended  to  afford  ade- 

Suate  protection  to  tbat  portion  of  tbe  coasting  traders  wbicb  migbt  seek  refnge  in 
dockland  Harbor,  and  is  considered  sufficient  for  that  purpose.  Vessels  of  greater 
size,  especially  those  employed  in  European  commerce,  would  not  require  nor  seek  the 
protection  ailonled  by  tnis  breakwater.  A  breakwater,  or  system  of  breakwaters,  the 
Hpard  were  well  aware,  might  have  been  projected  far  superior  in  the  extent  of  an- 
cnorage  covered,  but  the  question  of  cost  also  was,  as  it  should  have  been,  au  essential 
element  in  determining  a  project  suited  to  tbe  place.  The  project  of  Captain  Deering 
will  cost  in  round  numbers  f500,000 ;  tbat  of  the  Board,  |3(X).0U0.  If  the  difference  in 
cost  be  considered  immaterial,  the  former  should  undoubtedly  be  adopted.  Notwith- 
ataudiug,  it  is  believed  that  the  latter  will  subserve  the  essential  wants  of  commerce 
as  well  as  be  capable  of  any  desired  extension  in  the  future. 

Captain  Deering,  who  was  vouched  for  by  Hon.  T.  H.  Murch,  was 
duly  notified  of  the  views  of  the  Board  above  given,  and  in  reply  thereto, 
under  date  December  6,  in  behalf  of  the  masters  of  steamers  visiting 
the  harbor  and  for  himself,  expressed  so  strenuously  the  opposition  en- 
tertained to  the  construction  of  the  breakwater  propose^  by  the  Board, 
that  I  was  induced  to  submit  the  question  to  Col.  George  Thom,  the 
officer  in  charge,  for  consideration  and  report. 

Colonel  Thom,  with  the  view  to  a  more  thorough  understanding  of 
the  matter,  has  made  an  accurate  survey  covering  all  the  proposed 
localities  of  the  breakwaters  and  jetty  upon  which  new  estimates  were 
based  (adopting  the  height  and  dimensions  recommended  by  the  Board 
of  Engineers)  resulting  as  follows: 

1.  For  originally  proposed  breakwater 1320,000 

t.  For  the  project  recommended  by  the  Board  as  an  experiment,  the  two 
extremities  of  the  breakwater  only  to  be  built  to  the  height  of  4  feet 
above  mean  high- water,  the  intermediate  portion  to  be  only  5  feet  above 
mean  low-water 200,000 

3.  For  the  breakwater  proposed  by  Captain  Deering,  both  carried  to  a  height 

of  4  feet  above  mean  high-water,  &c 545,000 

4.  For  the  same,  both  oarri^  at  their  extremities  only  to  a  height  of  4  feet 

above  mr  an  high-water,  with  other  portions  to  a  height  of  only  5  feet  above 

mean  low- water 370,000 

Colonel  Thom  remarks  : 

Of  all  the  projects  proposed  and  estimated  for  as  above,  the  breakwater  A  C 
combined  with  the  jetty  D  £  (Captain  Deering's  plan),  both  carried  to  the  fnl 
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beicht  throughout,  is,  in  my  opinion,  the  best  for  making  a  well- protected  harbor, 
witi  capacious  and  good  anchorage,  and  for  affording  an  easy  ingress  and  egress  in 
the  north  and  south  sides  of  the  harbor,  together  with  tlie  largest  protection  to  the 
wharves  in  the  harbor.  Even  iu  its  present  condition  the  shoal  making  out  from 
Jameson's  Point  affords  the  best  and  safest  shelter  now  to  be  had  for  vessels  caught 
in  this  harbor  in  easterly  storms;  and  by  utilizing  and  extending  this  protection  by 
means  of  the  proposed  jetty  alone  a  good  temporary  shelter  and  anchorage  would  be 
obtained,  though  quite  insufficient  for  the  general  wants  of  the  commerce  of  this  harbor. 

Colonel  Thorn  "  after  further  coiisultatiou  with  parties  whose  knowl- 
edge of  the  harbor  and  its  wants  are  entitled  to  great  weight,"  recom- 
mends that: 

Under  the  present  appropriation  of  $20,000,  the  work  at  Jameson's  Point  should  be 
taken  m  hand  tirst,  «ud  that  it  bo  built  at  present  to  a  height  of  only  5  feet  above 
mean  low- water,  say  for  a  distance  of  aboul  yriO  feet  out  from  high- water  mark,  and 
under  future  apprgpriations  that  it  be  extended  with  the  same  height,  to  the  length 
projected,  to-wit,  1,900  feet,  terminating  in  26  feet  of  water  at  mean  low-water,  its 
outer  eud  to  be  so  built  as  to  serve  for  a  permanent  beacon. 

I  concur  in  Colonel  Thom's  views  and  recommendations.  The  work 
can  at  any  time  be  raised  to  a  greater  height  if  found  necessary,  and  if 
hereafter  the  proposed  breakwater  A  C  be  commenced  it  can  be  built 
from  its  northern  end,  thus  constantly  adding  during  its  construction  to 
the  shelter  and  cajiacity  of  the  harbor. 

It  is  accordingly  recommended  that  the  plan  as  shown  on  the  sketch 
accompanying  Colonel  Thom's  letter  of  December  15,  1880  (herewith), 
combining  the  jetty  D  E  and  breakwater  A  C,  be  approved. 
Previous  papers  herewith. 

Verj'  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Eng ineers^       , 
Brig,  and  Brt,  Maj,  Oen. 
Hon.  Alexander  Bamsey, 

Secretary  of  War. 

[First  indoniemeut. ] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  onler  of  the  Secretary  of  War. 

H.  T.  Crosby, 
War  Department,  Chief  Clerk. 

December  29, 1880. 


A  6. 
IMPROVEMENT  OF  RICHMOND  HARBOR.  KENNEBEC  RIVER.  MAINE. 

By  the  river  and  harbor  act  of  June  14,  1880,  provision  was  made  for 
a  survey  of  this  harbor,  in  Kennebec  River,  Maine,  with  a  view  to  its 
improvement;  this  survey  was  made  in  November  last,  and  on  the  10th 
of  December,  1880,  a  report  on  the  same  was  submitted  by  me  to  the 
department  with  a  project  and  estimate  for  its  improvement. 

Kennebec  River  is  here  divided  by  Swan  Island  into  two  channels,  of 
which  the  main  channel  iiasses  to  the  eastward  of  the  island,  through 
"  the  Narrows,"  with  a  navigable  depth  of  10  to  11  feet  at  mean  low- water, 
whilst  the  western  channel,  which  forms  Richmond  Harbor,  so  called,  is 
navigable  for  the  same  depth,  except  at  the  following  places,  to-wit: 

1.  At  the  head  of  Swan  Island. 

2.  At  Hatch's  Rocks  Shoal,  about  2  miles  below  head  of  island. 

3.  At  the  foot  of  Swan  Island,  about  5  miles  below  its  head. 
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The  shoal  at  the  head  of  Swan  Island  was  improved  in  1872  by  dredg;- 
ing  to  a  depth  of  10  feet  at  mean  low- water  (or  15  feet  at  ordinary  high- 
water)  ;  but,  as  was  then  predicted,  it  has  been  reproduced  by  the  same 
causes  as  before.  For  insuring  the  continuance  of  its  depth,  if  again 
dredged,  it  is  recommended  that  a  wiug-dam  be  built  out  from  the  upper 
end  of  Swan  Island,  as  shown  on  the  sketch  accompanying  report  on 
the  survey,  in  order  to  create  a  greater  scour  on  the  bavj  by  the  diver- 
sion into  its  channel  of  a  part  of  the  water  of  the  main  channel. 

For  a  similar  purpose  a  wing-dam  is  also  recommended  to  be  built  out 
from  the  western  shore  at  Hatch's  Bocks  Shoal,  as  shown  on  the  sketch ; 
which,  in  connection  with  the  projected  dredging  at  that  shoal,  will,  it 
is  believed,  insure  the  desired  depth  of  10  feet  at  mean  low- water. 

At  the  lower  end  of  this  harbor,  near  the  foot  of  Swan  Island,  ice- 
houses have  been  built  and  projected  to  such  an  extent  as  to  warrant  an 
improvement  of  the  channel  at  that  place  by  widening  and  deepening 
the  same  where  shaded  in  blue  on  the  sketch.  In  this  locality  it  is  pro- 
X>osed  to  make  the  channel  not  less  than  11  feet  in  depth  at  mean  low- 
water,  or  about  16  feet  at  ordinary'  high-water,  to  enable  sea-going  ves- 
sels of  a  larger  class  to  engage  in  the  transportation  of  Ice,  as  this  depth 
asku  bo  carried  through  to  the  ocean. 

The  estimated  cost  of  the  improvement  above  projected,  as  revised,  is 
as  follows,  viz: 

Shoal  at  the  head  of  Swan  Islaud : 
3,600  cnbic  yards  of  dredging,  at  35  cents $lt^ 

Hatch's  Rocks  Shoal :  '       ^ 

16,000  cnbic  yards  of  dredging,  at  30  cents 4,800 

Shoal  at  the  foot  of  Swan  Island : 
10,000  cubic  yards  of  dredging,  at  30  cents 3,000 

Wing-dam  at  the  head  of  Swan  Islan>l : 
3,500  tons  of  nrMi!le^atOMi,4it|l  per  ton  of  2,346  ponnds ^;^f. 3,500 

Wiug-dam  at  Hatch's  Rocks  Shoal :   .  .  - 

5,000  tons  of  rubble-stone,  at|l  per  ton  of  2,240  pounds 5,000 

Adding  for  engineering  expenses  and  other  contingencies 2, 440 

Total 20.000 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  harbor;  and  on  the  6th  of  June 
proposals,  as  invited,  were  received  for  dredging  at  Hatch's  Bocks  Shoal 
and  at  the  shoal  near  the  foot  of  Swan  Island;  also,  for  3,500  tons  of 
rubble-stone  for  the  wingdam  at  the  head  of  Swan  Island  (as  shown  in 
the  accompanying  tables  of  proposals  received),  for  which  work  the  fol- 
lowing contracts  have  been  made,  viz : 

1.  With  Samuel  F.  Purington,  of  Brnnswick,  Me.,  Jane  30,  1861,  for  aboat  10,000 
cuoic  yards  of  dredging  at  Hatch's  Rocks  Shoal,  and  aboat  10,000  cubic  yards  of  dredg- 
ing at  the  foot  of  Swan  Island,  at  29  cents  per  cable  yard,  measured  in  situ, 

2.  With  James  Oinn,  of  Bath,  Me.,  Jane  20,  1881,  for  3,000  tons  of  rubble-stone,  at 
$1  per  ton  of  2,240  pounds,  both  of  which  contracts  are  to  be  completed  before  the  close 
of  the  present  season. 

Richmond  Harbor  is  situated  in  the  collection  district  of  Bath,  Me,  of  which  Bath 
is  the  port  of  entry,  and  is  aboat  10  miles  above  Bath  on  the  Kennebec  River.  The 
nearest  light-hoasee  are  Seguin  and  Pond  Island  near  the  month  of  Kennebec  River, 
And  the  nearest  fort  is  Fort  Popham,  at  the  mouth  of  the  Kennebec  River,  distant 
about  15  miles  below  Bath. 

The  accompanying  paper  from  the  United  States  collector  of  customs 
at  Bath  furnishes  a  statement  of  the  amount  of  commerce  and  naviga- 
tion that  wonld  be  benefited  by  the  improvements  projected  for  this 
harbor,  and  the  tables  give  a  list  of  proposals  received  and  the  con- 
tracts made  for  the  work  to  be  done  under  the  appropriation  of  March 
-3,  1881. 
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Money  statement 

Amonnt  appropriated  by  act  approved  March  3,  1881 flO,  000  OO 

July  1, 18ol,  amount  expeuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 19  02 

July  1, 18H1,  amonnt  available 9,980  98 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     10, 000  00 


Ah$tract  qf  propo$al$  received  June  6,  1881,  for  dredging  and  building  a  rubbJe-titone  wing- 
'dam,  in  Kennebec  Iiivei\  at  and  near  Richmond^  Me. 


Bidders. 


Resideiic«. 


Smd.  F.  PoriiiKton Bniiiswick,  Me. 


2  I  BaBtem   Dredsing     Portland,  Me  . . 

Company,  by  Will- 
iam W.  Wright. 

3  !  Robert  Hamilton,  jr.. i  Gbebeaoue   Is- 
land Me. 


Remarks. 


James  Glnn |  Bath,  Me 

John  F.  Hamilton  ami)   Portland,  Me  . 


31  cents  ]>er  en- 
,    ble  yard  in  #th(. 

I  37  cents  per  en- 
blc  yard  in  Atu; 
in  scows,  29 
cents. 


(Josesph  F.  Cnrit.       )  Cumberland,  Me 


Hallowell  Granite     Hallowell,  Me 
Company,  by  Will- 
iam WilBon,  treas- 
urer. 


II    per    ton   of 

2,240  pounds. 
f1.25  per  ton  of 

2,240  pounds. 
$1.10  per  ton  of 

2,240  pounds. 
$1.58  per  ton  of 

2,240  pounds. 


20,000  cubic  yards, 
more  or  leas,  of 
dredging. 


Stone  along  shore  of 
Kennebec  River. 
Granit«  grout. 

Kennebec  granitic 
and  black  stone. 

lu  a^'oordance  with 
spedflcations. 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  IW,  1881,  for  improvement  of 
Richmond  Harbor,  Kennebec  River,  Maine. 


Date  of  I 
contract.: 


Contractors. 


Nature  of  work. 


Price. 


1881.     I 
June  20  I  James  Glnn,  Bath,  Me..'  3,000  tons,  more  or  less,  of  rubble-stone  to     $1    per    ton    of  2,240* 

build  a  wing-dam  at  the  head  of  Swan  '      pounds. 
I                                                 Island.                                                         I 
June  30     Samuel  F.  Pnringtou,     Dredging  (20,000  cubic   yards,   more  or  |  20  cents  per  cubic  yard, 
Brunswick,  Me.                 less)  Hatch's  Rocks  Shoal  and  shoal  near        measured  in  situ. 
i                                           I      thefootof  Swan  Island.                             I 
i . I  , 

COMMKKCIAL  STATISTICS. 

CU8TOM -House,  Bath,  Mk., 
Collector's  Office,  Jum  18,  1881. 
Sir  :  As  requested  by  your  letter  of  the  17th  instant,  I  send  you  the  following  am^ 

wer,  viz: 

1.  Amount  of  revenue  collected  in  year  ending  1880 : 

Duties  on  imports $36,462  9a 

Hospital  dues..... 2,283  10 

Tonnage  tax 700  20 

Steamboat  inspection  fees 644  15 

From  other  sources 285  74 

40,376  17 
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2.  Exports 22,r>74  00 

Imports 81,087  00 

Transported  from  other  districts  iu  bond 74,255  00 

177,916  00 

3.  Nnmber  of  vessels  arrived 2, 937 

Number  of  vessels  sailed 2,955 

Number  of  vessels  built,  41 tons..      2^,185.02 

About  one-half,  if  not  more,  of  the  vessels  arriving  and  clearing  pass  these  points^ 
and  would  be  benefited  by  the  proposed  improvements. 
I  am,  very  respectfully,  your  obedient  servant, 

JoHX  H.  Raymond, 

DfpMtjf  Collecior. 
General  George  Thom, 

Colonel  of  Engineers, 


survey  of  richmond  harbor,  on  the  kennebec  river,  maine* 

United  States  Engineer  Office, 

Portland^  Me.y  December  10,  1880. 

General  :  I  have  the  honor  to  submit  the  report  of  an  examination! 
of  Richmond  Harbor,  Maine,  made  under  my  direction,  in  November 
last,  by  Lieut.  William  T.  Eossell,  Corps  of  Engineers,  with  a  view  to 
its  improvement,  as  called  for  by  act  of  Congress  approved  June  14^ 
1880,  ^'making  appropriations  for  the  construction,  repair,  preservation^ 
and  completion  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,"  the  same  being  accompanied  by  a  sketch  showing  the 
proposed  improvements. 

Kennebec  River  is  here  divided  by  Swan  Island  into  two  channels,  of 
which  the  main  channel  passes  to  the  ejistward  of  the  island,  through 
"the  narrows,"  with  a  navigable  depth  of  10  to  11  feet  at  mean  low- 
water,  whilst  the  western  channel,  which  forms  Richmond  Harbor,  so 
called,  is  na\igable  for  the  same  depth  except  at  the  following  places, 
to  wit : 

1.  At  the  head  of  Swan  Island. 

2.  At  Hatch's  Rocks  Shoal,  about  2  miles  below  head  of  island. 

3.  At  the  foot  of  Swan  Island,  about  5  miles  below  its  head. 

The  shoal  at  the  head  of  Swan  Island  was  improved  in  1872  by  dredg- 
ing to  a  depth  of  10  feet  at  mean  low- water  (or  15  feet  at  ordinary  high- 
water)  ;  but,  a«  was  then  predicted,  it  has  been  reproduced  by  the  same 
causes  as  before.  For  insuring  the  continuance  of  its  depth,  if  again 
dredged,  it  is  recommended  that  a  wing-dam  be  built  out  from  the  upper 
end  of  Swan  Island,  as  shown  on  the  sketch,  in  oixier  to  create  a  greater 
scour  on  the  bar  by  the  diversion  into  its  channel  of  a  part  of  the  water 
of  the  main  channel. 

For  a  similar  purpose  a  wing-dam  is  also  recommended  to  be  built  out 
from  the  western  shore  at  Hatch's  Rocks  Shoal,  as  shown  on  the  sketch  ; 
which,  in  connection  with  the  projected  dredging  at  that  shoal,  will,  it 
is  believed,  insure  the  desired  depth  of  10  feet  at  mean  low-water. 

At  the  lower  end  of  this  harbor,  near  the  foot  of  Swan  Island,  ice- 
houses have  been  built  and  projected  to  such  an  extent  as  to  warrant  an 
improvement  of  the  channel  at  that  place  by  widening  and  deepening 
the  same  where  shaded  in  blue  on  the  sketch.  In  this  locality  it  is  pro- 
posed to  make  the  channel  not  less  than  11  feet  in  depth  at  mean  low- 
water,  or  about  IG  feet  at  ordinary  high- water,  to  enable  seagoing  ves- 
sels of  a  larger  class  to  engage  iu  the  transportation  of  ice,  as  this  depth 
can  be  carried  through  to  the  ocean. 
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The  estimated  cost  for  the  improvement  of  this  third  shoal  is  as  fol- 
lows, viz : 

ld|600  cubic  yards  of  dredging;;  in  silUf  at  35  cents $4,760 

Adding  for  contingent  expenses,  say 714 

6,474 
Adopting  Lieutenant  Rossell's  plan  and  ^timates  for  the  dredging  and  wing- 
dams  at  the  two  npper  shoals,  as  stated  in  his  report  herewith 15, 0% 

Total  ....^ 30,500 

The  extent  to  which  commerce  and  navigation  would  be  benefited  by 
the  improvements  herein  proposed  is  shown  by  the  accompanying  cor- 
respondence with  Hon.  E.  8.  J.  Nealley,  United  States  collector  of  cus- 
toms at  Bath,  Me.  * 

Respectfully  submitted.  Geo.  Thom, 

Colonel  of  Engineers^ 
BvtBrtg.Gen.,  U.  8.  A. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  UngineerSy  U.  8.  A. 


report  of  libut.  william  t.  robbell,  corps  of  kn6inrer8. 

United  States  Engine  eh  Office, 

Partlatidj  J/«.,  December  6,  1880. 

Colonel:  In  accordance  with  instructions,  dated  Portland,  Me.,  NoTember  3, 1^0, 
•directing  me  to  make  an  examination  of  Richmond  Harbor,  Maine,  I  left  this  office 
November  4,  and  returned  November  20, 1880.  The  resalts  of  this  examination  are 
embodied  in  the  following  report,  which  I  havo  the  honor  to  submit : 

,The  harbor  of  Richmond,  Me.,  consists  of  the  westerly  channel  of  the  Kennebec 
River,  as  divided  by  Swan  Island.  In  length  it  is  about  4^  miles,  and  in  width  varies 
from  600  to  2,000  feet  at  low-water. 

The  plane  of  mean  low-water,  as  detcnnined'by  the  United  States  Coast  Survey, 
was  used  in  this  examination. 

The  shoals  complained  of  were  three  in  number: 

First,  or  Upper  Shoal,  near  the  north  end  of  Swan  Island. 

Second,  or  Hatch's  Rocks  Shoal,  near  the  middle  of  the  harbor. 

Third,  or  Lower  Shoal,  near  the  south  end  of  Swan  Island. 

The  shoal  near  the  north  end  of  Swan  Island  was  dredged  in  1872,  so  as  to  give  a 
channel  150  feet  wide  and  10  feet  deep  at  mean  low-water.  Adoiiting,  then,  10  feet 
<&s  the  minimum  depth  for  a  channel,  I  find  that  at  the  first,  or  Upper  Shoal,  a  bar 
exists  600  feet  wide  and  with  an  average  depth  of  water  of  about  8.5  feet  at  mean  low- 
water.  At  the  second,  or  Hatch's  RocCb  Shoal,  a  bar  exists  about  2,000  feet  wide  and 
with  an  average  depth  of  water  of  about  8.7  feet  at  mean  low-water.  At  the  third, 
•or  Lower  Shoal,  a  clear  channel  exists  with  a  minimum  width  of  100  feet,  and  a  mini- 
mum depth  of  10  feet. 

estimates  of  cost  of  obtaining  a  channel  150  feet  wide  and  10  febt  deep 

at  mean  low-water. 

First,  or  Upper  Shoal,  dredffinff  3,900  cubic  yards,  at  35  cents « $1,260 

^cond,  or  Hatch's  Rocks  Shoal,  dredging  16,000  cubic  yards,  at  35  cents 5, 600 

Third,  or  Lower  Shoal,  dredging,  none. 

Total 6.860 

Ten  percent,  for  superintendence,  &c 686 

Aggregate 7,546 

''  'As  the  bed  of  the  river  consists  almost  entirely  of  sand,  any  channel  made  by  dredg- 
ing alone  would  gradually  fill  up,  and  the  river  would  regain  its  original  form.  A 
case  in  point  is  the  channel  dredged  through  the  first  or  Upi>er  Shoal  in  1872,  where 
the  bar  has  again  formed.  Dredging  alone,  then,  gives  but  temporary  relief.  In  order 
to  obtain  a  permanent  channel  the  strength  of  the  current  must  be  so  directed  as  to 
prevent  the  sand  and  other  material  from  again  collecting.  For  this  purpose  wing- 
<clams  should  be  built. 
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For  the  first  or  Upper  Shoal,  commencing  at  or  near  the  point  marked  W  in  the 

•       * '  • '     '       .550 

I  of 


tion  for  the  dam  can  only  be  determined  by  a  carefal  examination  of  the  cnrrent-s  at 
all  stages  of  the  tide. 

For  the  second  or  Hatch's  Rocks  Shoal,  a  wing-dam  should  be  bnilt,  commencing 
near  the  point  marked  W  in  the  sketch,  and  extend,  in  the  direction  Indicated,  a  diR- 
tanoe  of  350  feet,  the  cross-section  and  height  to  be  the  same  as  in  the  dam  for  first 
or  Upper  Shoal.  After  these  dams  have  been  built,  the  channels,  if  dredged,  would 
probably  be  permanent. 

ESTIMATE  OF  COST  OF  IMPROVEMENT. 

Wing-dams : 

First,  or  Upper  Shoal,  3,500  tons  of  stone,  at  80  cents |3,800 

Seoood,  or  Hatch's  Rocks  Shoal,  5,000  tons  of  stone,  at  80  cents 4, 000 

Dredging  both  shoals,  19,600  cnbio  yards,  at  35  cents 6,860 

Ten  per  cent,  contingencies 1,366 

Total 15,026 

Very  respectftilly,  your  obedient  servant, 

Wm.  T.  R08SELL, 
First  Lieutenant  of  Engineers^ 
CiA.  Geo.  Tuom, 

Carps  of  Engineers,  U.  S,  A. 


COMMERCIAL  STATISTICS. 

CusTOM-HousE,  Bath,  Me., 
Collector's  Office,  December  9,  1880. 
Dear  Sir  :  I  forward  to  yon  herewith  a  statement  of  the  commerce  and  navigation 
between  the  foot  and  the  head  of  Swan  Isl&nd,  prepared  by  Mr.  C.  H.  T.  J.  Soathard, 
of  Richmond,  which  I  believe  is  substantially  correct  and  to  be  relied  upon. 
Very  respectfully  and  truly,  yours, 

E.  S.  J.  Nfalley, 
General  Geo.  Thom.  Collector, 


letter  of  MR.  C.   H.  T.  J.  SOUTHARD. 

Richmond,  Me.,  December  7,  1880. 

Dear  Sir:  In  reply  to  your  inquiry  of  .3d  instant,  the  amount  of  business  on  the 
Kennebec  River  betweeu  the  foot  and  head  of  Swau  Island  for  the  past  year,  we  esti- 
mate : 

Talne. 

200,000  tons  ice  shipped $1,000,000 

Lumber,  &,c. ,  from  Haw-mills  and  machine-shops 300,  (MM) 

Shoe  factory 750, 00.  J 

From  ship-yards 200,  OUU 

Dry  goo«l8,  groceries,  hardware,  agricultural  implements,  &(!.,  snpplirs  for 

over  50ttrms 4ri0.  (XiO 

H.iy,  straw,  and  country  produce  sent,  and  coal  brought 200,  UM) 

Total 2,sO(».(Kn 

The  number  of  sailing  vessels  passing  up  :ind  down  by  Richmond,  or  Htoppintr  Ihmc, 
we  estimate  at  1,. 500  the  past  yoar:  stoam  tugs,  V.\,  passing  here  3,000  times  (hirini; 
the  season;  Boston  steamer  130  trips;  vessi'ls  passing  other  side  of  the  island,  1.500. 

Now,  there  are  some  .500,000  tons  ice-rt«*l(l8  between  the  head  and  foot  of  the  island 
(and  only  200,000  tons  taken  up),  all  lirst- class  in  every  narticular  (preferable  on 
account  of  being  near  the  village  to  get  help),  and  would  all  be  sold,  and  permanent 
ice-houses  put  up,  if  there  was  plenty  of  water  for  large  vessels  to  load,  but  as  it  is 
baiTod  at  botli  ends  nothing  but  small  vessels  of  light  draught  can  load  here,  and 
they  have  to  wait  for  high- water  to  get  out  when  loaded,  whicn  causes  detention  and 
waste  of  ice. 

There  has  bei>n  500,000  to  600,000  tons  of  ice  shipped  from  above  the  head  of  the 
island  which  would  come  this  way  in  preference  to  the  east  side  of  the  island,  this 
side  being  safer,  if  the  channel  was  deepened ;  for  at  Lovejoy*s  Narrows  on  the  east 
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side  has  beou  deepened,  und  being  very  narrow  and  crooked  passage  making  a  cross 
tide  which  causes  vessels  to  sheer  and  go  ashore.  / 

Our  tugs  have  paid  considerable  damage  done  by  the  tide  not  setting  true. 
Yours,  truly, 

^    ^    ^  ^.  ^'  H.  T.  J.  Southard. 

Hon.  E.   S.   J.  Ne ALLEY, 

Collector  of  CuetomSf  Bathy  Me. 


Ay. 
IMPROVEMENT  OF  CATHANCE  RIVER,  MAINE. 

The  bead  of  navigation  of  this  river  is  at  the  bridge  at  Bowdoinham, 
Me.,  from  which  to  its  outlet  into  Merry-Meeting  Bay  (a  distance  of  abont 
2|  miles)  the  river  has  a  navigable  channel  of  not  less  than  19  feet  depth 
at  mean  low-water,  or  24^  feet  at  mean  high-water.  From  its  outlet 
into  the  bay  the  channel  continues  in  an  indirect  course,  with  depths 
varying  from  26  to  6  feet  at  mean  low- water,  for  a  distance  of  about  2| 
miles  to  its  junction  with  the  main  channel  of  Kennebec  Kiver  near 
•*'  The  Chops."  The  principal  obstruction  to  its  navigation  wa«  found,  by 
the  special  survey  of  1879,  to  be  at ''  the  outer  bar,''  where  the  channel 
-enters  the  Kennebec,  on  the  shoalest  part  of  which  there  was  but  6  feet 
of  water  at  mean  low- water,  or  11 J  feet  at  mean  high-water. 

But,  owing  to  the  shifting  character  of  this  bar,  it  was  not  believed 
that  any  work,  unless  attended  by  a  cost  too  great  to  be  warrante<l  by 
the  object  of  the  improvement,  would  effect  a  permanent  improvement 
of  the  channel  at  this  place.  At  the  other  two  shoals,  lying  between 
^*the  outer  bar''  and  the  outlet  of  the  river  into  the  bay,  it  is  believed 
that  the  channel  can  be  widened  and  deepened  in  a  more  effectual  and 
satisfactory  manner,  as  shown  on  sketch  accompanying  last  annual 
report. 

A  channel  so  located,  with  a  depth  of  10  feet  at  mean  low-water  (or 
15J  feet  at  mean  high-water)  for  a  width  of  not  less  than  200  feet,  has 
been  projected  for  the  improvement  of  this  river,  at  an  estimated  cost  of 
«25,000. 

By  the  river  and  harbor  act  of  June  14, 1880,  the  sum  of  $10,000  was 
-appropriated  for  this  improvement,  under  which  a  contract  was  made 
August  21,  1880,  with  Mr.  William  W.  Wright,  of  Geneva,  K  Y.— the 
lowest  of  two  bidders — for  30,000  cubic  yards,  more  or  less,  of  dredging, 
at  27  cents  per  cubic  yard,  measured  in  scows. 

Dredging  was  commenced  under  this  contract  on  the  1st  of  September, 
and  completed  on  the  8th  of  November,  1880,  resulting  iu  31,347  cubic 
yards,  whereby  the  channel  was  widened  and  deepened  at  **the  outer 
ibar"  to  the  extent  projected,  and  at  the  lower  portion  of  bar  three,  for 
a  width  of  100  feet,  to  a  depth  of  10  ieet  at  mean  low-water. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  additional  sum  of 
$6,000  was  appropriated  for  the  improvement  of  this  river,  under  which 
appropriation  a  contract  has  been  made  with  the  Eastern  Dredging  Com- 
pany, of  Portland,  Me.  (the  lowest  of  three  bidders),  for  25,000  cubic 
yards,  more  or  less,  of  dredging,  at  21  cents  per  cubic  yard,  as  measured 
in  scowSj  the  dredging  to  be  commenced  on  or  before  the  20th  of  July, 
and  completed  on  or  before  the  30th  of  September,  1881. 

By  this  dredging  it  is  proposed  to  deepen  the  channel  at  the  lower 
portion  of  bar  three  for  an  additional  width  of  about  30  feet,  and  to 
deepen  the  channel  of  the  upper  portion  of  this  bar  for  a  width  of  about 
125  feet  to  the  projected  depth  of  10  feet  at  mean  low- water. 
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The  extent  to  which  the  commerce  and  navigation  of  the  country 
would  be  benefiteil  by  the  improvement  of  this  channel  is  shown  to 
some  extent  by  the  following  statement,  furnished  me  through  the  United 
States  collector  of  customs  at  Bath  by  residents  of  Bowdoinham,  as  fol- 
lows, viz: 

The  people  iuterest^d  are  the  towns  of  Bowdoinham  and  Bowdoin,  to  enable  them  to 
ship  their  cargoes  iu  vessels  of  large  size,  and  deeper  dranght  of  water.  The  cargoes 
oMtwardj  now  shipped  in  schooners  and  scows,  are  chiefly  spruce  lumber,  deals,  frame 
«tutl',  &c.,  say  2,500,000  feet,  which  would  be  doubled,  if  we  conld  load  a  ship  here, 
say  1,000  tons  ground  feldspar  rock,  500  tons  quartz  rock,  100,000  bricks,  hay,  wood, 
and  bark ;  inward^  say  1,000  tons  anthracite  coal,  500  tons  plaster,  rock,  &:c.  Since 
1850  twenty  vessels,  having  an  aggregate  of  17, 000  tons,  have  been  buUt  on  the  banks 
of  Cathance  Rivor. 

It  is  also  stated  that  a  large  quantity  of  ice  is  cut  and  stored  on  this 
river  for  shipment ;  that  in  1863  about  50,000  tons  were  cut  and  stored, 
but  not  all  shipped,  as  vessels  of  sufficient  size  could  not  pass  the  bar. 

The  following-named  papers  are  hereto  appended,  viz : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement. 

July  1,1880,  amount  available $10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$16,000  00 

July  1, 18S1,  amount  expended  during  fiscal  ^ear,  exclusive  of  outstand- 
ing liabilities  July  1, 1880 , 9,459  69 

July  1,1881,  amount  available 6,540  31 

Amount  (estimated)  renuired  for  completion  of  existing  project 9,000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1883.      9, 000  00 


Aiuh-act  of  propo»ah  received  August  17, 1880,  for  dredging  in  Ckitkanee  Biver^  Maime. 


! 


Bidden. 


1  William  W.  Wright . . . 

2  ,  Robert    Hamilton,  Jr., 

and  Solomon  Sawyer. 


Residence. 


Genera.  K.  T 

Ohebeaffne       lalaod. 
Me.,  Tarmonth,  Me. 


25,000     cabio    yards 
dredging. 


27    cents   per   cubic 

yard. 
83   cents    per    cubic 

yard. 


Remarks. 


h 


measured      im 
scows. 


Abstract  of  proposals  received  June  6,  1881,  for  dredging  in  Cathance  Eiver,  Maine, 


11 


BidderB. 


1  ,  Raatem] 


Eastern  Dredghig  Com* 
panv,  by    Wm.    W. 
Wright,  president. 
2  I  Sam  F.Furington 


3  i  Robert  Hamilton,  Jr. 

I 


Residence. 


Portland,  Me . 


Brunswick,  Me 

Cbebeague       Island, 
Me. 


25,000     cubic     yards 
dredging. 


21    cents   per    cubic 
jard. 

27    cents    per    cable 

yard. 
32    cents    per    cub!c 
yard. 


Remarks. 


As      measured      Ia 
scows. 
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Ab§iract  of  eonirada  made  during  the  fiscal  year  ending  June  30,  1881,  /or  improvement  of 

Caihance  River,  Maine. 


«JJL?/  Contractors.  Natnre  of  work.  j  Price, 

contract.  \ 


imo  I 

^iUlMD  W.  Wright,  6«neTa,     Dredgiag  30.0M 
N.  Y.  mora  or  leas. 


Aug.  21..    WiUiMD  W.  Wright,  6«neTa,     DredgiBgdO.OMcaUcyarda,    27   eenta    pr   cubic    yard, 
"*'  ""  «  -  -  .     meaauraa  in  acowa. 


imi      I  « 

JoBel4..l  Baateni  Dredging  Covpany,  {  Dredging 25,000 onbieyarda, 
I     Portland,  Me.  more  or  leaa. 


21   eenta  per  cabic    yard, 
meaaorea  in  aoowa. 


A  8. 

IMPROVEMENT  AT  THE  "GUT"  OPPOSITE  BATH,  MAINE. 

The  "  gut^  is  a  part  of  Back  River,  which  is  a  tidal  river  aboat  9  miles 
in  length,  connecting  the  Kennebec  River  at  Bath,  Me.  with  the  tide- 
waters of  Sheepscot  River  to  the  eastward  of  it  Is  is  navigable  for  tunall 
steamers  and  other  vessels  of  light  draught,  and  affords  a  short  com- 
manication  between  Kennebec  River  and  the  to\Yns  of  Westport,  Wis- 
CASset,  Boothbay,  Sonthport,  and  other  places  on  or  near  the  waters  of 
the  Sheepscot.  At  the  **gnt"  (or  more  commonly  called  "Upper  Hell 
Gate"),  which  is  about  2  miles  distant  from  the  ci^  of  Bath,  the  naviga- 
tion of  Back  River  was  very  much  improved  in  its  difficult  places  under 
appropriations  made  therefor  by  Congress,  in  1870  and  1871,  amounting 
to  $16,500,  as  stated  in  the  Annual  Report  of  1873,  and  for  its  further 
improvement,  the  following  appropriations  have  since  been  made  by 
Congress,  viz : 

By  the  river  and  h  arbor  actofJnnel8,1878 $17,000 

By  the  river  and  harbor  act  of  June  14,  1880 7,000 

By  the  river  and  harbor  act  of  March  3,  1881 5,000 

Total 29,000 

These  appropriations  have  been  made  with  a  view  to  opening  a  navi- 
gable channel  with  a  depth  of  not  less  than  11  feet  at  mean  low- water 
above  "the  Narrow8"  and  12  feet  below  "  the  Narrows"  for  a  width  of 
not  less  than  90  feet,  by  the  breaking  up  and  removal  of  the  several 
sunken  ledges  and  shoals  by  which  the  channel  has  hitherto  been 
obstructed. 

On  i*eferring  to  the  last  annual  report,  with  the  accompanying  sketch 
showing  the  improvements  then  completed  and  proposed,  it  will  be  seen 
that  under  the  several  appropriations  made  previous  to  June  14,  1880, 
all  the  projected  improvements  had  been  completed  except  the  breaking 
up  and  removal  of  the  sunken  ledges  (north  of  Green  Island)  marked  C 
and  D,  the  ledge  (t  near  Tibbett's  Point  and  the  ledge  E  near  the  head 
of  "the  Narrows." 

Under  the  apiiropriation  of  June  14, 1H80,  a  contract  was  made  August 
26, 1880,  with  Mr.  James  Andrews,  of  Biddeford,  Me.  (the  lowest  of  three 
bidders),  for  the  breaking  up  and  removal  of  the  sunken  ledges  C  and 
D  north  of  Green  Island,  aggregating  about  175  cubic  yards,  for  the 
price  of  $35  per  cubic  yard,  measured  t;i  situ.  About  50  cubic  yards  of 
the  ledge  D  have  been  removed  under  this  contract,  and  it  is  expected 
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that  the  whole  contract  will  be  completed  before  the  close  of  the  present 
season. 

Under  the  appropriation  of  March  3, 1881,  a  contract  has  been  made 
with  Mr.  George  W,  Townsend,  of  Boston,  Mass.,  the  lowest  of  three  bid- 
ders, for  breaking  up  and  removing  the  sunken  ledges  E  and  G,  aggro- 
gating  about  120  cubic  yards,  for  the  sum  of  $36  per  cubic  yard,  measured 
in  situ^  the  work  to  be  commenced  on  or  before  the  1st  of  July,  and  com- 
pleted on  or  before  4;he  30fli  of  ]^ovember,  1881. 

By  these  contracts  all  the  work  now  projected  for  the  improvement 
of  thi8  channel  will  be  completed  under  the  appropriations  availa  le 
therefor. 

Tliitj  locality  lies  in  the  collection  district  of  Bath,  Me.,  of  which  Bath  is  the  port 
of  entry,  and  is  distant  about  2  miles  from  Bath.  The  nearest  lisht-houses  are  Pond 
Islaad  and  Seguin  lights,  near  the  month  of  Kennebec  River,  and  the  nearest  fort  is 
Fort  Popham,  at  the  month  of  that  river,  and  distant  about  15  miles. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  district  of  Bath,  for  the  year  ending  December  31,  1880,  has  been 
furnished  by  the  United  States  deputy  collector  of  customs  at  that  port: 

Amount  of  revenue  collected $40,376  17 

Value  of  exports 23,574  00 

Value  of  imports 81,087  00 

Value  of  merchandise  transported  in  bond  from  other  districts 74, 255  00 

Number  of  vessels  arrived * 2,937 

Number  of  vessels  sailed 2,955 

Number  of  vessels  built,  41 ;  22,185.02  tons. 

The  following  named  papers  are  hereto  appended,  \iz : 

Two  abstracts  of  proposals  received. 

Abstract  of  contracts  made. 

Money  statement. 

July  1,  1880,  amount  available $7,250  69 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$12,250  69 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,551  37 

July  1,  1881,  outstanding  liabilities 360  00 

1,901  37 

July  1,  1881,  amount  available 10,348  92 


Abstract  of  propoiaU  received  August  17,  1880,  for  the  excavation,  of  sunken  ledgett  at 
the  *^§ui**  opposite  Bath,  Me, 


5.1 
»-a, 
^t,  Bidder*. 

1     Jamet  Andrews. 


j       Residence. 


2  '  Ifluc  Hamilten  and 

Gardner  Floyd. 

3  ;  lame  A.  Sylreeter.. 


Biddeford,  Me.. 
Portland,  Me  . . . 
KewtoB.MaM.. 


Sonkea  ledges,  about  200  cnbic  yards. 


Ledge  C. 


$48pereiibieyard, 
Bieasiired  in  fieu. 


Ledge  B. 


$89  per  cable  yard, 
measured  in  «ittt. 


Both  ledgea. 


$35  per  cubic 
yard,  meaaiir- 
edinsilti. 

$48.75  per  cubic 

edintita. 
$47    per  o«We 
yard,  meaanr- 
edin«ie». 
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AMract  of  proposals  received  June  6,  1881,  for  the  excavation  of  the  sunken  ledges  at  the 

^^guV^  opposite  Bath,  Me. 


1 

t 

Biddera. 

Residence. 

Sunken  ledges,  about  120  cubic  yards. 

Ledge  E,  about  57 
cubic  yards. 

Ledge  G,  about  63 
cubic  yards. 

Both  ledges. 

1 

Geo.  W.  Townsend. 
lAaao  Hamilton  and 

Boston,  Ujiss  . . . 

Ptrdajf. 

Per  eubie  yard. 

Ptr  cubic  yard. 
$36,  measured  in 

ntu. 
$38.50  measured 

in  Htu. 

^ 

Portland, Me  ... 

3 

Gardner  Floyd. 
James  Andrews .... 

Biddeford,  He.. 

$40.  measured  in 

$40,  measured  in 
ntu. 

Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  impi-orenwnt 
of  the  "^t!*"  opposite  Bath f  Me. 


Date  of 
contract 


1880. 
Aug.  28 

1881. 
June  16 


Contractors. 


James  Andrews,  Bidde- 
ford,  Me. 

Geo.     W.     Townsend, 
Boston,  Mass. 


Nature  of  works. 


Bi^caking  up  and  removing  sunken  ledges 
C  and  D,  at  and  near  the  "gut,"  175 
cubic  yards,  more  or  lees. 

Breaking  up  and  remoring  sunken  ledges 
£  (near the  head  of  "the  Narrows") 
and  6  (near  Tibbett*s  Point),  120  cubic 
yards,  more  or  le»s. 


Pi  ice. 


$35  per  cubic  yard, 
measured  in  aitu. 

$36  per  cubic  yard,, 
measured  in  «t7t/. 


A  9* 
IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  work  now  projected  for  the  improvement  of  this  harbor  consists 
in  removing  that  portion  of  the  middle  ground  which  lies  between  the 
main  entrance  of  the  inner  harbor  and  the  new  harbor  line  below  Gait 
Wharf,  so  as  to  have  a  depth  of  21  feet  at  mean  low- water,  or  about  30 j: 
feet  at  mean  high-water;  and  from  Gait  Wharf  upwards  a  depth  of  1(> 
feet  at  mean  low- water  in  front  of  the  wharf  lines  as  far  as  Portland 
Bridge. 

In  the  Annual  Eeport  for  the  fiscal  year  ending  June  30, 1880,  will  be 
found  a  history  of  all  the  appropriations  made  and  a]l  the  work  done  for 
the  improvement  of  this  harbor  up  to  that  period;  and  that  on  the  1st 
of  July,  1880,  there  was  available  for  the  further  improvement  of  the 
harbor,  under  the  appropriations  of  June  23, 1874,  and  March  3, 1875, 
the  sum  of  $40,000.  From  that  report  it  will  also  be  seen  that  a  channel 
had  been  opened  for  a  width  of  500  feet  through  the  middle  ground  to 
a  depth  of  21  feet  at  mean  low-water  up  to  the  Grand  Trunk  wharves, 
and  thence  up  to  Merrill's  Wharf;  that  the  harbor  had  been  deepened  in 
front  of  the  wharf  lines  and  outward  to  the  main  channel  to  a  depth  of 
16  feet  at  mean  low-water;  also,  that  the  further  extension  of  this  im- 
provement up  the  harbor  had  been  prevented  by  Brown's  Wharf,  the  Bos- 
ton and  Maine  Eailroad  Wharf,  and  other  wharves  which  were  permitted 
to  project  far  into  the  harbor,  outside  the  harbor  lines,  much  to  the  injury 
of  this  harbor.  As  no  steps  had  been  taken  for  the  removal  of  the  pro- 
jecting portions  of  these  wharves,  and  as  there  was  no  probability  that 
any  would  be  taken,  it  was  decided  to  continue  the  16-feet  dredging  froai 
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Merrill's  Wharf  up  to  near  Brown's  Wharf,  and  abandon  for  the  present 
the  farther  improvement  of  the  harbor  above.  It  was  also  decided  to 
increase  the  depth  of  the  harbor  in  front  of  Atlantic  Wharf  (above  the 
Grand  Trunk  wharves)  to  a  deptli  of  21  feet  at  mean  low-w.«ter. 

For  this  purpose  proposals  were  invited,  on  the  21st  of  October,  1880, 
for  40,000  cubic  yards,  more  or  less,  of  dredging,  and  in  response  thereto 
three  bids  were  received  and  opened  on  the  10th  of  November,  1880,  the 
lowest  being  that  of  Messrs.  George  O.  Fobes  &  Co.,  of  Baltimore,  Md., 
with  whom  a  contract  was  made  therefor,  at  15 J  cents  per  cubic  yard, 
measured  in  scows.  This  contract  was  completed  on  the  22d  of  April, 
1881,  by  48,238.7  cubic  yards  of  dredging  in  completion  of  the  projected 
improvements  at  those  places,  leaving  on  hand  an  available  balance  of 
about  $30,000. 

With  a  view  to  the  further  improvement  of  this  harbor  by  the  removal 
of  the  middle  ground  so  as  to  afford  present  and  prospective  facilities 
necessary  for  ocean  steamers,  in  connection  with  the  Grand  Trunk  and 
other  railroads  centering  in  Portland  from  the  North  and  West,  the 
accompanying  letter  from  the  mayor  and  aldermen  of  the  city  of  Port- 
land, addressed  to  the  United  States  engineer  in  charge  of  the  improve- 
ment of  this  harbor,  was  forwarded  by  him  to  the  Chief  of  Engineers, 
witli  a  special  report,  which  contained  an  estimate  for  the  removal  of  the 
middle  ground,  as  above  projected,  to  a  depth  of  21  feet  above  mean  low- 
water,  by  about  OGO.OOO  cubic  yards  of  dredginjy  at  an  estimated  cost  of 
*1  §0,000. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  830,000  was 
appropriated  for  that  purpose,  making  the  total  amount  available  there- 
for about  $50,000.  On  the  22d  of  April  proposals  were  invited  for  200,000 
cubic  yards,  more  or  less,  of  dri'dging,  and  in  response  thereto  two  bids 
were  received  and  opened  on  the  13th  of  May,  1881,  of  which  the  lowest 
was  that  of  Messrs.  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.,  at  17  cents 
per  cubic  yard,  measured  in  scows.  In  acu^eptance  of  this  bid  a  contract 
was  made.  May  14,  1881,  for  250,000  cubic  yards,  more  or  less,  of  dredg- 
ing, to  be  completed,  weather  permitting,  on  or  before  the  31st  of  De- 
cember next.  Dredging  was  commenced  on  the  16th  of  June,  and  during 
the  month  19,518  cubic  yards  had  been  removed  under  that  contract. 

AU  the  works  completed  and  projected  for  the  improvement  of  this  harbor  are  in 
the  collection  district  of  Portland  and  Falmouth,  Me.,  and  the  nearest  forts  are  Forts 
Gorges,  Preble,  and  Scammel,  and  that  on  Portland  Head ;  the  nearest  light-houses 
are,  one  at  the  outer  extremity  of  the  breakwater,  and  one  at  Portland  Head. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
this  port  for  the  year  ending  December  31, 1880,  has  been  furnished  by 
the  United  States  collector  of  customs  at  the  port  of  Portland,  Me. : 

Amount  of  revenue  collected $348,288  42 

Value  of  imports 8.390,341  00 

Value  of  exports 11,633,848  00 

Namber.     TonnaKe.  Crew. 

Arrivals  of  vessels 846        661,891*      14,147 

Clearances  of  vessels 857        625,838        13,883 

Number  of  vessels  built  in  the  district 7 

Aggregate  tonnage  of  vessels  built  in  the  district 4, 960.  88 

The  following  named  papers  are  hereto  appended,  viz: 

Two  abstracts  of  proposals  received. 

Abstract  of  contracts  made. 

letter  from  mayor  and  aldermen  of  the  city  of  Portland 
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Money  statemenU 

July  1,  1880,  amount  avaUable $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 20,000  00 

$60,060  00 

July  1)  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 12,967  50 

July  1,  1881,  outstanding  liabilities 331  81 

13  299  31 

July  1,  1881,  amount  available 46/700  69 

Amount  (estimated )  required  for  completion  of  existing  project 1 10, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1833.     110, 000  00 


Abstract  of  proposals  received  Xovember  10,  1880,  for  dredging  in  Portland  Harbor,  Maine, 


2    i 

Hi 
»    I 


Dredging  aboot  40,000  cubic  yards. 


Bidders. 


Besidence. 


In  front  of  At-  Above  and  near 


lantic  Wharf,  ;  MerrUl's Wharf,  «,..  i^„ii*i^„ 
,  abimt  1«.506  about  25,000  cu-  ^^  localities. 
I      cubic  yards.     |  bic  yards. 


1     George  C.  Fobes  Sl  Co 


William  W.Wright..-. 
Robert  Hamilton,  Jr . . t. 


Baltimore,  Md.J |  15|  cents  per  on- 

I  bio  yard, 

urea  in  sot^ws. 


Geneva,  N.  Y . . .t  35  cents  per  co-  i  23  cents  per  cu- 
bic yard,  meas-  '  bic  yard,  meas- 
ured in  scows.   I    urea  in  scows. 


Chebeague  Isl- 


eague 
[.Me. 


20  cents  per  cu- 
bic yard,  meafp 
seows. 


bicyarc 
urea  in 


Abstract  of  proposaU  received  May  13, 1881, /or  dredging  at  the  Middle  Ground  in  Portland 

Harbor,  Maine. 


Knmber  for 
reference. 

Residence. 

Baltimore,  Md 

Geneva,  N.  Y 

DredginjE   about    200,000 
cubic  yards. 

1     Georire  C.  Fobes  &.  Co 

17  cents  per  cubic  yard, 

22  cents  per  cubic  yard, 
measured  insoowt. 

2  !  William  W.  Wright 

i 

Abstr€Uit  of  contracts  made  durinji  the  fiscal  year  ending  June  30,  1881, /or  improvement  of 

Portland  Harbor,  Maine, 


Date  of 
contract. 


1880. 
Nov.  24. 


1881. 
May  U. 


Contractors. 


Nature  of  work. 


Price. 


George  C.  Fobes  &.  Co.,  Balti-  {  Dredging  in  fh>nt  of  the  Harbor    15}  cents  per  cubic  yard , 
more,  Md.  Commissioner's  Line  near  At-        measured  in  scows. 

I      lantic  and  MerrUrs  wharves, 
I      40,000  cubio  yards,  more  or 
'      less. 
I 

GeorgeC.FobesftCo., Balti-     Dredging    "Middle    Ground,"     17  cents  per  cubio  yard, 
more,  Md.  250,000  cubic  yards,  more  or        measored  In  scows, 

less. 
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LETTKR  OF  THK  MAYOR  AND  ALDERAEX   OF  THE  CITY  OF  PORTLAND,  MK. 

City  of  Portland,  December  12,  1880. 
Dear  Sir  :  It  is  with  great  satisfaction  we  learn  that  you  are  about  to  have  the 
YBuch-needed  dred^ng  done  in  our  harbor. 

The  increased  size  of  vessels  doing  business  here  has  made  it  an  imperative  neces- 
sity. 

The  great  increase  in  the  size  of  produce-carrying  vessels,  and  the  need  of  suitable 
wliarfagefor  the  immense  craft,  render  it  important  that  the  Portland  Harbor,  being 
«ue  of  the  few  ports  with  snfficient  depth  of  water,  should  be  in  a  position  to  obtain 
its  share  of  the  traffic  in  shipping  produce. 

Vessels  are  bnilt  and  others  are  m  course  of  construction  600  feet  long  and  of  cor- 
re«|Kinding  drauffht.  Wharves  are  planned  for  the  Grand  Trunk  Railway  Company, 
to  be  constructed  in  our  harbor,  the  terminus  of  the  Grand  Trunk  Railway,  and  to  com- 
l»!«'te  the  facilities  lor  their  accommodation  largely  increased  dredging  will  be  re- 
<l Hired,  especially  on  the  Middle  Ground. 

We  therefore  respectfully  request  that  you  will  ask  of  the  proper  authorities  an  appro- 
pn:ition'(additional  to  your  imexpended  balance)  of  at  least  $C0,000  for  the  purpose 
above  stated. 

Wm.  Senter,  Mayor, 
E.  H.  Sargent, 
Thomas  Hassett, 
Benjamin  F.  Andrews, 
J.  W.  Dbbring, 
Albion  Little, 
Charles  J.  Chapman, 
Aldermen  of  Portland. 
Gen  ral  Gko.  Thom, 

U.  8.  Engineer  Corpe. 


A  lo. 

IMPROVEMENT  OF  RICHMOND'S  ISLAND  HARBOR.  MAINE. 

Tliis  harbor  of  refuge  is  formed  by  a  rubble-stone  breakwater  con- 
nectiug  the  island  with  the  mainland,  the  breakwater  being  about  2,000 
feet  in  length,  with  an  average  thickness  of  30  feet,  and  a  height  of  10 
fiHJt  above  mean  low- water. 

The  following  appropriations  have  been  made  by  Congress  for  this 
-work,  viz : 

By  the  river  and  harbor  act  approved  Jane  10,.1872 |20,000  00 

By  the  river  and  harbor  aet  approved  March  3, 1673 60,000  00 

By  the  river  and  harbor  act  approved  March  3,  1875 15,000  00 

By  the  river  and  harbor  act  approved  J  nne  18,  1878. 6,000  00 

By  the  river  and  harbor  act  approved  March  3,  1879 3, 000  00 

By  the  river  and  harbor  act  approved  Jane  14. 1880 3,00000 

By  the  river  and  harbor  act  approved  March  3,  1881 3,000  00 

ToUl 110.00  00 

Under  the  several  appropriations  made  as  above  in  1872-79,  an  aggre- 
^xate  of  about  66,400  tons  (gross)  of  rubble-stone  has  been  furnished,  and 
placed  in  the  breakwater  by  contracts. 

Under  the  appropriation  of  $3,000,  made  by  the  river  and  harbor  act 
of  June  14,  1880,  a  contract  was  made,  August  21, 1880,  with  Messrs. 
flinim  Hamilton  and  Reuben  8.  Smart,  of  Cai>e  Elizabeth,  Me.  (who 
were  the  lowest  of  three  bidders),  at  $1.04  per  ton  of  2,240  pounds,  for 
l^ranite  grout,  obtained  from  the  "New  Meadows quarrj',^  or  $1.09  trom 
tlie  Spruce  Head,  and  other  approved  quarries  in  Maine. 

On  the  4th  of  December,  1880,  this  contract  was  completed,  by  which 
l,826J^JfJ  tons  were  furnished  and  placed  in  the  work. 

Under  the  appro]iriation  of  $3,000  made  by  the  river  and  harbor  aot 
-of  March  3,  1881,  for  completing  this  improvement,  a  contract  has  been 
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made  with  Mr.  Charles  H.  Bragdon,  of  Biddeford,  Me.  (the  lowest  at 
three  bidders),  for  2,000  tons,  more  or  less,  of  '^Granite  Quarry  grout  '*" 
to  be  furnished  and  placed  in  the  breakwater,  at  $1.28  per  ton,  of  2,240 
pounds  ;  the  same  to  be  completed  on  or  before  the  10th  of  Septem- 
ber, 1881.  On  the  29th  of  June,  Mr.  Bragdon  commenced  the  delivery 
of  stone  under  his  contract. 

The  harbor  formed  by  this  breakwater  affbnls  safe  anchorage  and 
good  holding  ground  for  vessels  of  the  largest  class,  with  the  wind  from 
any  point  except  the  southwest ;  and  as  the  winds  from  the  northward 
and  eastward  bring  the  most  violent  and  destructive  gales  that  occur 
on  this  coast,  there  can  be  no  question  as  to  the  importance  of  this  work^ 
in  affording  a  refuge  for  vessels  which  are  prevented  by  these  storms 
from  entering  Portland  Harbor  (12  miles  to'  the  eastward)  or  other 
places  on  this  part  of  the  coast.  The  following-named  papers  are  hereto 
appended,  viz : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement . 

I 

.July  1,  188*),  amount  available |3,00O  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6, 0(K)  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 2,907  IH 

July  1,  1881,  amount  available 3,09:2  .^2 

Abstract  of  pf-oposah  received  August  17,  IQSO^for  furnishinff  ruhble-stoncfor  breakicati^r 
at  Richmond's  Island  Harbor,  Me, 


i:  .  I  2, 500  tons  rubblo-stone. 

1 1  Biddei-s.  Ke«i<lei.c«^        i  (jrout  from  Xew  '  Grout  from  Spruce ,  . 

=  ^  I     HeadowHquar-     Head  or   other   Grauitc  j;rout. 

5*^'*,  \     ^'  quHiTie*  in  Maine. 

.1  ,  ^  I    _    _.    _       .       _   ^ 

1  ;  Hiram  Hamilton  and  ,  Cape    Elizabeth,  i  $1.04  per  ton  of    $1.09   per  ton    of  ; 

I      Rneben  S.  Smart.       |      Maine.  2,240  pounds.  2,240  pounds. 

2  'Joseph  F.  Curit  and  '  CumberUnd,  Me  .  I i  $1.50  per  ton  of 

I      Hngh  Bowcn.  Ill  i      2,240  pounds. 

3  1  Charles  H.  Bragdon.       Biddeford,  Me.... ' $1  55i)erton  of 

1  I  I  :      2,240  pounds. 

_  [ [ I , ___.    L  ._ 

Abstract  of  proposals  received  June  6, 1881, /or  furnishing  "  Granite  Quarry  (iroHi'\for 
breakwater  at  Richmond's  Island,  Harbor  Maine. 


^i\ 


52 


Bidden. 


Kesidonce. 


About  2,500  Umn.  Granite 
Quany  grout. 


ChailesH  Brandon i  Biddeford, Me 

John  F.  Hamilton  and  Joseph  F.  Coilt — |  Portland,  Me.,  Cnm- 

I      berland.  Me. 
John  A.  Hamilton 1  Cumberland,  Me 


$1.28  per  ton  of  2,240  povodti. 
$1.37  per  ton  of  2,240  pouada. 

$1.39  per  loD  of  2,240  pooads* 
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AMract  of  contracts  made  dunng  the  fiscal  year  ending  June  30,  1881,  for  improvement  of 
Rxchmon^s  Island  Hqrbor^  Maine. 


9. 

Contcactora.  Nature  of  work.  '  Price. 


II 

1880. 
Aug.  21. 


1881. 
June  10. 


Hiram  Hamilton  and  Keu- !  Furnishing  and  plaeing  granite  grout  for  j 
ben  S.  Smart,  both  of  Cape        breakwater,  2,500  tons,  more  or  less : 

Elizabeth,  He.  '         From  New  Meadows  quarry I  $1.04    per    ton   of 

I      2,240  pounds. 

From  other  Maine  quarries $1.09  per    ton    of 

I  ^      2,240  pounds. 

'  I 

Charles  H.  Bragdon,  Bidde-    Furnishing  and  placing  Granite  Quarry  <  $1.28  per    ton    of 
ford.  Me.  |      grout fororeakwater, 2,000  tons, more  or        2,240  pounds. 

*      less.  I 


A  II. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

By  an  act  of  Congress  of  1798,  provision  was  Qiade  for  keeping  in  re- 
pair a  pier,  built  at  the  mouth  of  this  river,  for  the  improvement  of  its- 
navigation,  and  by  several  subsequent  acts,  from  1829  to  1852,  appro- 
priations amounting  to  $44,175  were  made  for  continuing  the  imx)rove- 
ments  at  and  near  its  mouth. 

These  works  consisted  of— 

1.  A  stone  pier,  about  600  feet  in  length,  on  the  western  side  of  the 
channel,  at  the  mouth  of  the  river,  with  a  lighthouse  (since  destroyeil 
by  storm)  on  its  outer  extremity,  and  a  wooden  catch-aand,  about  100 ■ 
feet  in  length,  leading  from  the  inner  end  of  the  pier  to  the  eastern  bank 
of  the  river. 

This  pier  and  catch-sand  served  to  protect  the  entrance  from  easterly 
storms,  as  well  as  to  prevent  the  sand  from  being  driven  into  the  chan- 
nel above. 

2.  A  stone  pier,  alK)ut  290  feet  in  length,  on  the  western  side  of  the  chan- 
nel, at  the  mouth  of  the  river,  with  a  wooden  catch-sand,  about  100  feet 
in  length,  leading  from  the  inner  end  of  the  pier  to  the  western  bank  of 
the  river,  serving  a  similar  purpose  to  those  on  the  eastern  side. 

3.  A  crib-work  wharf  ballasted  with  stone,  about  300  feet  in  length, 
bnilt  on  the  eastern  side  of  the  river,  about  one-eighth  of  a  mile  alK)ve 
its  mouth,  for  the  security  of  vessels  detained  by  tides  <and  storms. 

Since  the  completion  of  the  above  works,  the  following  additional 
appropriations  have  been  made  by  Congress  for  the  improvement  of 
this  river,  viz: 

By  act  approved  July  11,  1870 $5.0W 

By  act  approved  March  3,  1871 5,000- 

By  act  approved  Angust  14,  1876 5,(K» 

By  act  approved  March  3, 1879 2,im 

By  act  approved  June  14,1880 2,000 

By  act  approved  March  3,  1881 2,000 

Total : 21,0(H^ 

Under  the  appropriation  of  1870  the  catch-sand  connecting  the  inner 
end  of  the  stone  pier  with  the  eastern  bank  of  the  river,  having  been 
destroyed  by  storms,  was  replaced  by  a  permanent  stone  work,  and  some 
repairs  were  made  where  most  necessary  on  the  stone  piers  and  on  the 
wharf  above. 

¥nder  the  appropriation  of  1871,  the  catch-sand,  or  wing  connecting 


Digitized  by 


Google 


492         REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

the  inner  end  of  the  western  pier  with  the  western  bank  of  the  river, 
havint^  also  been  destroyed  by  storms,  was  replaced  by  a  permanent 
stonework,  and  additional  repairs  were  made  on  the  piers  and  wharf. 

Under  the  appropriation  of  1876,  the  main  channel  of  the  river  was 
«leepened  and  widened,  by  dredging  at  the  Wading  Place  and  Mitchell's 
Point,  so  as  to  have  a  depth  of  not  less  than  4  feet  at  mean  low-water, 
or  13  feet  at  moan  high-water,  and  repairs  were  made  where  most  neces- 
sary on  the  piers  and  government  wharf.    . 

Under  the  appropriations  of  $4,000  made  by  the  river  and  harbor  acts 
of  1879  and  1880,  the  following  work  has  been  done  for  the  improve- 
ment of  this  river,  to  wit : 

1.  The  sunken  ledge  below  Ward's  Wharf  and  those  near  the  mouth 
of  Gooch  Creek  have  been  broken  up  and  removed  from  the  channel  to 
a  depth  of  4  feet  below  the  plane  of  mean  low- water. 

This  work  was  commenced  on  the  14th  of  June  and  completed  on  the 
7th  of  July,  1880,  it  having  been  done  by  a  submarine  party,  with  a 
vessel  provided  with  a  steam  drill  and  steam  derrick,  and  a  crew,  all 
liired  by  the  day. 

2.  The  channel  of  the  river  has  been  straightened  and  widened,  by 
•dredging,  to  a  depth  of  not  less  than  4  feet  at  mean  low- water  (a)  below 
Ward's  Wharf,  (b)  belo<v  Lord's  Wharf,  and  (e)  at  the  upper  part  of  Mitch- 
ell's Point.  This  was  done  by  employing  a  dredging- machine,  with  steam- 
tug,  scows,  and  crews,  all  hired  by  the  day,  from  July  27  to  August  20, 
1S80,  at  $125  per  day. 

3.  Some  repairs  have  also  been  made  on  the  government  wharf,  near 
the  mouth  of  the  river. 

By  the  river  and  harbor  act  of  March  3,  1881,  the  sum  of  $2,000  was 
appropriated  for  completing  the  improvement  of  this  river. 

This  appropriation  is  to  be  applied  to  completing  the  repairs  of  the 
stone  pier  at  the  mouth  of  the  river  and  the  repair  of  the  government 
wharf,  near  its  mouth,  which  will  probably  be  completed  before  the  close 
of  the  present  season. 

Tbis  river  lies  in  the  collection  district  of  Keunebunk^  of  which  Kenuebank  is  the 
port  of  entry/ 

The  following  information  has  been  furnished  by  the  United  States 
deputy  collector  of  customs  of  Kennebunk  in  regard  to  the  revenue  aud 
commerce  of  that  port  for  the  year  ending  December  31, 1880,  viz : 

Anivals  and  departures  of  foreign  veaaela,  none.  About  100  each,  arrivals  and  de- 
IJartures,  of  domestic  vessels.  Vessels  built,  10;  tonnage,  1,746.47  tons,  the  largest  of 
which  measured  l,080.fS^  touf«. 

Money  staUment. 

July  1,  \m\  amount  available $3,925  17 

AuH'Unt  a]>propriuted  by  act  approved  March  3, 1881 2, 000  00 

$5,^25  17 

.July  1,  1*S1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1680 3,929  81 

-July  1,  1831,  amount  available 1,995  36 


A    12. 
IMPROVEMENT  OF  WINNIPI8E0GEE  LAKE.  NEW  HAMPSHIRE. 

Winnipiseogee  Lake  and  its  tributaries  lie  wholly  within  the  State  of 
New  Hampshire,  their  waters  forming  the  chief  source  of  Merrimae 
Mver. 
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The  lake  is  about  20  miles  in  length  and  has  an  average  width  of  al>out 
5  miles.  At  its  southwestern  extremity  (at  Weirs)  it  has  an  outlet  into 
Ijong  Bay,  which  bay  is  navigable  for  a  distance  of  4  miles  to  its  outlet 
at  Lake  Village. 

A  dam  built  at  Lake  Village  forms  a  reservoir  of  these  waters,  whicli 
is  under  the  control  of  an  incorporated  company,  by  which  water-powev 
is  regulated  and  supplied  to  factories  along  the  Merrimac  River  below. 

These  waters  are  navigated,  when  not  closed  by  ice,  by  three  or  fonr 
steamers  drawing  from  4  to  5  feet  of  water,  and  by  seven  or  eight  smaller 
ones  of  1  to  3  feet  draught.  The  largest  three  of  these  steamers  run  in 
connection  with  the  railroads  which  strike  the  lake  at  Alton  Bay  and 
Wolfborough  at  its  eastern  extremity,  and  at  Weirs  at  its  southwestern 
extremity,  as  well  as  to  Centre  Harbor  at  its  northwestern  extremity ; 
also,  through  Lomg  Bay  to  Lake  Village.  They  are  chiefly  intended  and 
used,  from  the  middle  of  May  to  the  latter  part  of  November,  for  the 
transportation  of  pleasure  travel,  whilst  the  smaller  boats  are  used  prin- 
cipally for  carrying  wood  and  produce,  and  occasionally  passengers^ 
about  the  shores  of  the  lake. 

Hie  project  adopted  for  the  improvement  of  this  lake  consists  in 
widening  and  deepening  the  shoal  at  its  outlet  into  Long  Bay,  so  as  to 
enable  steamers  to  pass  through  this  outlet  in  all  stages  of  the  water,  it 
being  the  only  obstacle  to  extending  navigation  to  Lake  Village. 

The  shoalest  water  found  on  this  shoal  at  the  time  of  the  survey  (in 
the  latter  part  of  August,  1879),  when  the  water  was  8J  inches  below 
the  top  of  the  dam  at  Lake  Village,  was  4.5  feet. 

From  information  obtained  at  the  ofBce  ot-  the  Winnipiseogee  Lake 
Cotton  and  Woolen  Manufacturing  Company  at  Lake  Village,  it  api)ears. 
that  the  lowest  water  known  in  the  lake  stood  at  48  inches  below  the  top 
of  the  dam  at  that  place,  whilst  tlie  highent  water  known  was  18  inches 
above  the  top  of  that  dam. 

From  this  it  is  seen  that  the  depths  found  by  the  survey  were  39J 
inches  (or  3^3  feet)  greater  than  would  have  obtained  in  the  lowest  know  n 
stages  of  the  water  and  26^  inches  (or  2.2  feet)  lower  than  in  its  highest 
stages. 

The  depth  of  water  required  for  such  steamers  as  would  be  likely  to 
navigate  Long  Bay  in  running  to  Lake  Village,  as  stated  to  me  l)y  parties 
interested  therein,  would  be  al)out  5  feet,  to  obtain  which  depth  in  the 
lowest  stages  of  the  water  would  call  for  a  depth  of  8.3  feet,  as  meas- 
ured in  the  stage  which  it  had  in  August  hisr  when  the  survey  was  made. 

The  estimated  cost  of  the  dredging  required  for  this  improvement  is 
$7,500,  for  which  the  following  appropriations  have  been  made  by  Con- 
gress, viz : 

By  the  river  ami  harbor  act  of  Juno  14.  1880 $5,  OOO 

By  the  river  and  harbor  act  of  March  3, 1H81 *>,  500 

Total -.^ 7,r.00 

Under  the  appropriation  of  June  14, 1880,  proposals  were  three  times 
invited  for  this  work,  in  response  to  which  none  were  received  the  first 
time  and  only  one  the  second  time,  which  was  rejected  for  being  too 
high  as  well  as  informal.  "^ 

The  third  time  one  bid  only  was  received,  to  wit,  that  of  the  Winni- 
piseogee Lake  Cotton  and  Woolen  Manufacturing  Company,  at  $1  per 
cubic  yard,  measured  in  situ.  A  contract  was  made  with  that  company 
on  the  16th  of  November,  1880,  for  4,450  cubic  yards,  more  or  less,  of 
the  dredging,  the  same  to  be  completed  on  or  before  the  Ist  of  Sep- 
tember, 1881. 
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Under  this  coiitra<5t  dredging:  operations  were  commenced  on  the  1st 
of  June  and  continued  throughout  the  montli,  resulting  in  about  400 
cubic  yards  of  dredging  to  date. 

Under  the  appropriation  of  March  3, 1881  (as  above),  a  contract  has 
been  made  with  the  same  company,  which  was  the  only  bidder,  for  com- 
pleting all  the  remaining  dredging  projected  for  this  improvement  (viz, 
about  2,800  cubic  yards)  at  $1  per  .cubic  yard,  measured  in  sifUj  the  same 
to  be  completed  this  present  season. 

The  following-named  papers  are  hereto  appended,  to  wit : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  1880,  amount  available |5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

17,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstauding 

liabilities  July  1,  1880 104  35 

July  1, 1881,  amount  available 7,395  65 


/No  proposals  received  on  the  17th  day  of  August,  1880,  for  dredging  in  Winnipiseogee 
Luke,  New  Hampshire,  in  response  to  advertisement  dated  July  {iS7,  1880.) 

Abstract  of  proposals  reo&ved  September  30,  1880,  for  dredging  in  Winnipiseogee  Lake^  New 

Hampshire* 


el 

3.^ 


Bidders. 


About  7. 200  cubic 
yuds. 


Somarka. 


John  S.  Wadleigh  and 
ThozDM  Pearsons. 


$1.50  per  onbto  yard,  it<<|eoted  m  bsteft  t«» 
measured  by  the  high,  as  well  aa  is- 
survey  in  nfu.  formaL 


Abstract  of  proposals  received  November  10,  1880,  for  dredging  in  Winnipiseogee  Lake,  New 

Hampshire, 


!i 


Bidders. 


1  The  Winnipiseogee  Lake  Cotton  and 
i  Woolen  Manufacturing  Company,  by 
,     Jotham  P.  Hutchinson,  their  agent. 


Residence. 


About  7,200  cubic  yarla. 


Lake  Yillage,  N.  H . . .  {  $1  per  cubic  yard,  measured 
by  the  survey  in  Httt. 


Abstract  of  proposals  received  June  6,  1881,  for  dredging  in    Winnipiseogee  Lake,  New 

Hampsnire. 


Bidders. 


1  >  The    Winnipiseogee    Lake    Cotton   and 
Woolen    Manufacturing  Company,  by 
!      Jotham  P.  Hutcliinson,  their  agent. 


Besidenoe. 


About  2,800  cubic  yards. 


Lake  Yillage,  K.  H . . .;  $1  per  cubic  yard^  meaaared 
by  the  survey  tn  tU», 
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Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  dredging  in  Win- 
nipiseogee  Lake,  New  Hampslnre. 


Date  of  ' 
oontracto.' 


Contractors.  i       Nature  of  work.  Price. 


1880. 
lilovem-  I  j 

ber  l&.i  The    WiunlplBeogee    Lake   Cotton    and  |  Dredcing  channd  at 
Woolen   Manafoctiiring  Company,   by        outlet  of  the  lake, 
I      Jotham  P.  Hutchinson,  their  agent  4,450   cubic  yards, 

1881.      j  more  or  less, 

^ane  17 .  The  Winnipiseogee  Lake  Cotton  and  Dredging  channel  at 
I  Woolen  Manuiactniing  Company,  by  outlet  of  the  lake, 
I      Jotham  P.  Hutchinson,  their  agent.  2,800  cubic   yards. 

I  I      more  or  less. 


$1  per  cubic  yard,  as 
measured  by  the 
surrey  in  titit. 

$1  per  cubic  yard,  as 
measured  by  the 
survey  in  Htu. 


A  13. 

IMPROVEMENT  OF  LiMPKEV  UIVER,  BKLOW  NEW  MARKET,  NEW  HAMP- 

SHIRE. 

Tliis  river  empties  into  Great  Bay  at  a  point  about  10  miles  distant, 
by  water,  from  Portsmouth,  N.  H.  It  is  navigable  at  high- water  from 
its  mouth  up  to  New  Market  wharves  at  the  head  of  tide-water,  a  dis- 
tance of  about  2^  miles.  The  mean  rise  and  fall  of  the  tides  at  its  mouth 
is  about  6^  feet,  and  at  New  Market  about  6  feet.  From  its  mouth  up 
to  the  Lower  Narrows  (a  distance  of  If  miles)  the  channel  has  a  naviga- 
ble depth  of  12  feet  at  mean  high-water,  but  is  obstructed  in  several 
places  by  large  sunken  bowlders  and  by  the  Point  of  Flats  at  its  mouth, 
whereby  the  channel  is  so  contracted  and  crooked  as  to  be  difficult  and 
dangerous.  Above  the  Lower  Narrows  the  channel  has  a  navigable 
depth  of  not  more  than  9  feet  at  mean  high- water,  in  itsshoalest  places, 
and  is  moreover  much  obstructed  by  £(unken  bowlders  and  projecting 
ledges  which  should  be  removed  to  insure  safe  navigation. 

From  a  survey  of  this  river  made  in  August,  1874,  the  following  esti- 
mate was  made  of  the  cost  of  improving  its  channel  so  as  to  have  a  navi- 
gable depth  of  12  feet  at  mean  high-water  from  its  month  up  to  the 
Lower  Narrows  for  a  width  of  not  less  than  100  feet;  and  thence  up  to 
the  wharves  of  New  Market,  a  depth  of  11  feet  at  mean  high- water  for 
a  width  of  not  less  40  feet,  to  wit : 

Dredging  5^00  cubic  yarda  of  sand  and  travel,  at  50  cents  per  cubic  yard.  |2,d50  00 
Bemoyafof  617  cubic  yards  of  ledge  and  hard  pan,  with  bowlders,  at  |25 

per  cubic  yard 15,425  00 

Removal  of  1,084  tons  of  loose  bowlders,  at  $2.50  per  ton 2/710  00 

Contingencies,  say ^ 3,015  00 

Total 24,000  00 

By  the  river  and  harbor  act  of  March  3, 1881,  the  sum  of  $10,000  was 
appropriated  for  the  improvement  of  this  river,  which  is  to  be  applied  to 
the  removal  of  sunken  bowlders  and  ledges,  ana  arrangements  have  been 
completed  for  commencing  this  work  on  the  1st  of  July,  with  a  proba- 
bility that  the  work  will  be  completed,  to  the  extent  practicable  with  this 
appropriation,  on  or  before  the  close  of  the  fiscal  year. 

As  to  the  extent  to  which  the  commerce  of  the  country  would  be 
benefited  by  the  improvement  of  this  river  as  projected,  it  will  be  seen 
on  referring  to  the  special  report  of  December  5, 1874,  that  New  Market 
then  had  forty  stores,  four  large  cotton  factories  (the  largest  of  which 
is  driven  by  steam),  one  iron  machine-shop,  one  steam  lumber-mill,  and 
within  about  2  miles,  two  large  paper-mills  which  draw  their  materials 
and  supplies  from  New  Market.    New  Market  and  the  immediate  vicinity 
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consumes,  annually,  about  5,000  tons  of  coal,  which  comes  largely  by- 
water  from  Portsmouth,  and  would  entirely,  if  the  navigation  of  the 
river  were  improved  as  proposed.  In  addition  to  which,  lime,  salt,  iron^ 
plaster,  cement,  fish,  and  other  heavy  articles  are  also  brought  to  New 
Market  by  water,  while  wood,  hay,  and  lumber  in  large  quantities,  an- 
nually, are  taken  back  to  Portsmouth  and  other  places  along  the  coa8t. 

Lamprey  River  lies  within  the  collection  district  of  Portsmontfa,  N.  H.,  of  which 
Portsmouth  is  the  port  of  entry,  and  the  nearest  light-houses  and  forts  are  at  and  near 
the  entrance  of  that  harbor. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 $10, 000  Oa 

July  1,  1881,  amount  expended  during  fiscal  year 8  7S 

July  1,  1881,  amount  available 9,991  2S 

Amount  (estimated)  required  for  completion  of  existing  project 14, 000  OD 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     14, 000  CO 


A.  14. 

IMPROVEMENT  OF  EXETER  RIVER,  NEW  HAMPSHIRE. 

Exeter  Biver  is  navigable  from  its  month  in  Great  Bay  (where  it 
meets  Lamprey  River,  about  10  miles  above  Portsmouth,  IN".  H.)  for  a 
distance  of  about  8.3  miles,  up  to  the  wharves  of  Exeter,  the  head  of 
tide- water. 

The  mean  rise  and  fall  of  the  tides  at  its  mouth  is  about  6^  feet,  and 
at  Exeter  about  0  feet. 

By  the  survey  of  it,  made  in  1874^  it  was  found  that  the  channel  could 
be  much  improved  in  several  places  by  the  removal  of  sunken  rocks 
and  shoals,  and  by  a  short  cut-off  at  the  Ox-bow,  near  Exeter,  so  as  to 
obtain  a  depth  of  not  less  than  12  feet,  at  mean  high-water,  from  its 
mouth  up  to  the  Ox-bow,  and  thence  up  to  Oilman's  Wharf  in  Exeter, 
a  depth  of  not  less  than  10  feet. 

For  the  improvement  of  this  river  as  above  projected  the  following 
appropriations  have  be<»n  made  by  Congress,  to  wit : 

By  the  river  and  harbor  act  of  June  14,  1  ^^HO $20,  UUO 

By  the  river  and  harbor  act  of  March  3,  IHHl 15,0^)0 

total ;i5,00O 

Under  the  appropriation  of  June  14,  1880,  proposals  were  invited 
September  13,  1880,  for  the  dredging  above  Feruald's  Wliarf  in  Exeter, 
in  response  to  which  only  one  bid  wa.s  received,  which,  b<»ing  uni-easona- 
bly  high,  was  not  accepted. 

Under  the  joint  ai>propriations  of  June  14,  1880,  and  March  3,  1881^ 
proposals  were  again  invited  May  2,  1881,  for  all  the  dredginfj  prqiect«<l 
lor  the  improvement  of  this  river  (to  wit,  47,(KK)  cubic  yards,  more  or 
less),  and  three  bids  were  received  therefor,  of  which  the  lowest  was 
that  of  Thomas  Symonds,  of  Everett,  Mass.  (see  abstract  of  i)roposals 
herewith),  at  prices  as  follows,  to  wit : 

5,000  cnbic  yards,  more  or  less,  above  Femald's  Wharf,  at  $1.0(>  \wv  cubic  yard, 
nit^asnred  in  aiiu. 

•ir),000  cubic  yards,  more  or  less,  at  the  Ox-bow  Cut-off,  at  46  aeixiti  iier  cubic  yard, 
measured  in  situ, 

17,000  cubic  yards,  more  or  less,  at  South  New  Market,  and  below,  at  47  ccuts  per 
cubic  yard,  measured  in  situ  ;  or  41  cents  per  cubic  yard,  measured  in  scowh. 
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.  On  the  2l8t  of  May  a  contract  was  made  with  Mr.  Symonds  for  the 
dredging  at  the  prices  named,  the  same  to  be  completed  on  or  before 
the  15th  of  December,  1881. 

On  the  13th  of  June  dredging  was  commenced  by  him  nnder  his  con- 
tract, at  Exeter. 

By  the  river  and  harbor  act  of  March  3,  1881,  provision  was  made  for 
the  purchase  (at  a  cost  not  to  exceed  $750)  of  a  right  of  way  for  the 
projected  cut-off  at  the  Ox-bow,  the  purchase  of  which  was  effected 
after  some  difficulty,  on  the  28th  of  May  last.  On  the  1st  of  June  a 
deed  of  the  same  was  sent  to  the  Chief  of  Engineers,  for  the  action  of 
the  United  States  Attorney-General,  and  as  soon  as  approved  the  exca- 
vation of  the  cut-off  will  be  commenced,  under  the  contract  of  May  21. 

In  the  latter  part  of  May  a  submarine  party,  with  two  scows  and 
crews  and  the  requisite  hoisting  and  drilling  apparatus,  commenced 
work  at  South  New  Market,  N.  H.,  for  the  removal  of  sunken  rocks 
from  the  channel,  and  on  the  30tb  of  June  nearly  all  of  them  were 
removed  to  the  extent  projected,  whereby  the  channel  has  been  much 
improved. 

This  work  has  been  done  by  hiring  the  diving  party,  and  others 
employed,  by  the  day. 

By  the  contemplated  improvement  of  this  river  the  manufacturing 
towns  of  South  New  Market  and  Exeter,  N.  H.,  will  be  much  benefited. 
They  both  lie  upon  the  river,  and  are  distant  by  water  from  Portsmouth, 
N.  H.  (the  port  of  entry),  respectively,  about  15  and  19  miles. 

South  New  Market  is  a  thriving  village,  and  has  a  very  large  iron 
machine-shop  and  foundry,  in  which  are  manufactured  a  great  many 
steam-engines  and  castings.  About  4,000  tons  of  coal  are  used  there 
annually,  as  well  as  a  large  amount  of  iron  and  casting  sand,  which  are 
brought  there  by  water  from  Portsmouth,  a  distance  of  about  15  miles. 
Exeter  is  also  a  thriving  village  of  about  3,650  inhabitants.  It  has  a 
large  machine-shop  and  foundry,  and  several  other  manufacturing  con- 
cerns, with  some  forty  stores,  also  a  very  large  cotton  factory,  driven  to  a 
great  extent  by  steam.  It  is  estimated  that  5,000  tons  of  coal  are  used 
Uiere  annually,  which,  with  other  heavy  articles,  are  carried  there  by 
water  from  Portsmouth.  Large  quantities  of  hay,  fruit,  and  potatoes  are 
also  shipped  from  these  river  towns  to  Boston  and  other  places  frirther 
south. 

In  the  transportation  of  coal,  it  costs  about  $1  per  ton  extra  for  its 
transshipment  in  gondolas  and  small  vessels  at  Portsmouth,  which  would 
be  saved  if  brought  direct  to  these  river  towns,  and  so  with  all  the  heavy 
freight  for  the  cotton-miUs,  foundries,  and  otner  manufactories  on  and 
near  this  river. 
The  following  named  papers  are  hereto  appended,  to  wit: 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement 

July  1,  1880,  amount  available $20,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 15, 000  00 

$36,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,072  92 

Julyl,  1881,  outstanding  liabilities 954  00 

3,026  92 

Julyl,  1881,  amount  available 31,973  08 

32  E 
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Abitraet  ofpropoHtU  reotived  SepUmbor  30, 1880,  f&r  dnigwg  in  Exe^  Blioer,  K9w  Ekmj^ 

Mre, 


Bidden. 

ConirMton. 

Dredging  inm 
Fenudd's  Wharf 
np  to  Qilmftn's 
Whai^  mboat 
5.200oabioyacd8. 

Bemarks. 

1 

Wllli»m  W.Wright 

GeaeTa,K.Y... 

$1.85,metsnred»n 
tttu. 

B^eoted  M  too  high  u&d  not 

Abstract  of  proposals  receive  May  20,  1881,  for  dredging  in  Exeter  Biver,  New  Rampihite. 


^i 


Name  of  bidders, 
reeidenoe. 


with 


Fnnn  Femald**  Wharf 
np  to  Oilman's  Whait 
aoont  5,000  cnbio 
yard*. 


Cat-off  at  the  Ox-bow, 
abont  2S,000  enbio 
yardfl. 


Sonth  New  Market 
and  b^w,  a  born* 
17,000  cnbio  yards. 


Thomas  SymOnds,  Brer- 

ett,  Mass. 
William  W.  Wright,  Oe- 

nera,  K.  Y. 

Bobert  Hamilton,  Jr. 
Chebeagne  Islaad, 
Maine. 


fl.Ot,    measured    in 

situ, 
$1.23,  measured  in 

situ:  96oente, meaa- 

nreaineoowa. 


40  cents,  measured  in 
situ. 

00  cents,  measured  in 
situ:  48 cents; meas- 
ured in  aoows. 

55  cents,  measured  in 
situ. 


47  cents,  measured  in 
situ:  il cents, aieaa- 
ured  in  scows. 

4t  cents,  measured  in 
situ. 

50  cents,  measured  i» 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  improtement  of 
Exeter  River ,  New  Hampshire, 


Bate  of 
contract 


1881. 

May  21. 


Contractor. 


Thomas  Symonds,  Ev- 
erett, Mass. 


Katureofwork. 


About  47,000  cubic  yards  of  dredg- 
ing: 

From  Femald's  Wharf  up  to  Oil- 
man's Wharf^  6,000  cubic  yards, 
more  or  lees. 

At  the  cutoff  at  the  Oxbow,  S5,000 
cubic  yards,  more  or  lees. 

At  South  Xew  Market  and  below 
17,000  cubic  yards,  more  or  less. 


Price  per  cubic  yard. 

$1.06,  measured  in  situ. 
46  cents,  measured  in  situ. 


47  cents,  measured  in  situ, 
or  measured  in  scows  41 
cents,  as  may  be  optional 
with  the  United  States 
Enjrineer  in  charge  of  the 
wonc. 


A  15. 

IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  work  originally  projected  for  the  improvement  of  this  harbor  con- 
sisted of — 

1.  A  rubble-stone  breakwater  for  closing  the  side-channel  between  Great 
Island  and  Goat  Island  near  the  ^' Third  Bridge"  so  as  to  stop  the  strong 
tidal  current  through  it,  by  which  vessels  coming  up  the  harbor  were 
liable  to  be  thrown  upon  Goat  Island  Ledge,  which  projects  far  into  the 
channel,  here  very  narrow,  thereby  creating  one  of  the  greatest  difficul- 
ties encountered  in  entering  this  harbor. 

2.  Breaking  up  and  removing  Gangway  Rocky  lying  in  the  channel  be 
tween  "South  Beacon  Shoal"  and  the  navy-yard.    The  shoalest  part  of 
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this  rook  has  bat  12  feet  of  water  on  it  at  mean  low-watec,  and  20^  fjeet 
at  mean  high- water,  and  only  9.7  feet  at  extreme  low- water  of  fipring 
tides.  Owing  to  the  strong  tidal  cnrrents  in  ttiis  harbor  Gangway  Book 
bas  pioyed  to  be  a  serious  difficalty  to  navigation,  and  especially  so  to 
United  States  vessels  which  have  visited  this  port  and  the  navy-yard^as 
well  as  to  other  vessels  of  large  draught.  It  is  projected  to  remove  mis 
rock  to  a  d^th  of  20  feet  at  mean  low-water  (making  28^  feet  at  mean 
high-wat^),  especially  in  the  interests  of  United  States  vessels,  a  greater 
depth  not  having  bec^  adopted  on  account  of  the  gre^  increase  of  cost 
attending  it. 

This  improvement  would  increase  the  width  of  the  channel  for  the 
projected  depth  about  370  feet,  which  would  be  of  great  benefit  to  this 
part  of  the  harbor. 

3.  The  removal  in  part  of  the  ledge  at  the  southwest  point  of  Badaer^s 
Island. — ^This  ledge  projects  into  tiie  channel  about  150  feet,  where  it  has 
only  about  4  feet  of  water  at  mean  low-water.  It  thereby  presents  seri- 
ous difficulties  to  vessels  coming  down  the  harbor  on  the  ebb-tide,  which, 
after  passing  Nobles  Island,  and  in  their  endeavors  to  avoid  being  tlm)wn 
by  the  powerful  current  upon  the  projecting  point  of  Portsmoutiii,  oppo- 
site Badger's  Island,  are  very  liable  to  be,  and  often  have  been,  thrown 
upon  the  point  of  ledge  which  projects  from  Badger's  Island.  To  pre- 
vent this  difficulty  it  is  projected  to  remove  this  ledge,  for  a  length  of 
136  feet,  to  a  depth  of  10  feet  at  mean  low-water,  which  would  give  7.7 
feet  at  extreme  low- water  of  spring  tides. 

For  the  improvements  projected  as  above  the  following  estimjites  of  cost 
have  been  submitted,  to  wit: 

1.  For  the  breakwater  between  €k>at  Island  and  Great  Island $13, 600 

2.  Breaking  ap  and  remoTioff  Gangway  Rook  to  a  depth  of  20  feet  at  mean 
low-water,  2,640  cnbic  yards,  at  130  per  cubic  yard 85,200 

3.  Breaking  up  and  removing  ledges  at  the  southwest  point  of  Badger's  Isl- 
and, ly  190  cubic  ya^,  atf^O  per  cubic  yard 35,700 

Adding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
eay 16,500 

Total 155,000 

The  following  appropriations  have  been  made  by  Congress  for  the 
improvement  of  this  harbor,  to  wit: 

By  the  river  and  harbor  act  of  March  3,  1879 $10,600 

By  the  river  and  harbor  act  of  June  14,  1880 25,000 

By  the  river  and  harbor  act  of  March  3,  1881 20,000. 

Total 55,000 

Under  the  appropriation  of  March  3, 1879,  a  contract  was  made  August 
27, 1879,  for  12,200  tons  of  rubble-stone,  for  the  projected  breakwater,  at 
69  cents  per  ton  of  2,240  pounds  (the  lowest  of  nine  bids  for  the  same). 

This  contract  was  completed  on  the  31st  of  May,  1880,  by  which  the 
breakwater  was  built  throughout  its  entire  length  of  785  feet  to  height 
of  about  2  feet  above  the  plane  of  mean  high-water. 

Under  the  appropriation  of  June  14, 1880,  a  contract  was  made,  Au- 
gust 20, 1880,  with  Messrs.  Curit  &  Bowen,  of  Cumberland,  Maine,  for 
additional  rubble-stone  for  this  work,  at  77  cents  per  ton  of  2,240  pounds 
(the  lowest  of  four  bids  for  the  same),  under  which  contract  about  2,400 
tons  of  rubble-stone  were  placed  on  the  work  in  completion  of  the  same, 
on  the  24th  of  Ifovember,  1880. 

Under  the  appropriation  of  June  14, 1880,  a  contract  was  also  made, 
August  23,  1880,  with  Mr.  Isaac  A.  Sylvester,  of  Newton,  Mass.  (the 
lowest  of  six  bidders),  for  breakmg  up  and  removing  700  cubic  yards, 
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more  or  lesB,  of  GADgway  Bock,  at  $27.90  per  cubic  yard,  measured  m 
$itu^  the  contract  to  be  completed  on  or  before  the  3l8t  of  December, 
1881.  Owing  to  difficulties  arising  iix>m  the  strong  tidal  currents  at  this 
place,  and  to  the  special  preparations  that  have,  in  consequence  thereof 
been  found  necessary,  operations  were  not  commenced  for  the  removal 
of  this  rock  until  about  the  1st  of  April,  1881,  since  which  time  about 
100  cubic  yards  of  the  rock  have  been  broken  up  and  removed  to  grade* 
Under  the  appropriation  of  March  3, 1881,  proposals  are  to  be  invited 
as  soon  as  practicable  for  additional  work  on  Gangway  Kock. 

The  several  works  above  projected  are  located  in  the  collection  district  of  Ports- 
mouth, of  which  Portsmoathy  N.  H.,  is  the  port  of  entry.  The  nearest  light-houses  are 
Portsmouth  Harbor  Light  and  Whalesback  Light,  at  the  outer  entrance  of  the  harbor. 
The  nearest  forts  are  Fort  McClary  and  Fort  Constitution  in  the  lower  harbor.  The 
United  States  navy-yard  at  Kittery,  Me.,  is  also  in  this  harbor. 

The  following  information  as  to  the  revenue  and  commerce  of  the  port 
of  Portsmouth,  N.  H.,  for  the  year  ending  December  31, 1880,  has  been 
furnished  by  the  United  States  collector  of  customs  at  that  place,  to 
wit: 

Amount  of  revenue *. $17,972  49 

Value  of  imports 18,456  00 

Value  of  exports 2,428  00 

Number.  Tonnage. 

Foreign  arrivals  and  departures: 20      1,914 

Domestic  arrivals  and  departures 705  128,467 

Fishing  vessels 475    15,645 

The  following  named  papers  are  hereto  appended: 

Al>stract  of  proposals  received. 
Abstract  of  contracts  made. 

Money  statement. 

July  1, 1880,  amount  available $25,011  46 

Amount  appropriated  by  act  approved  March  3, 1881 20, 000  00 

145,011  46 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jaly  1,  1880 4,322  61 

July  1,  1881,  outstanding  Uabilities 279  00 

4,60161 

July  1, 1881,  amount  available 40,409  86 

Amount  ^estimated)  required  for  completion  of  existing  project 95, 000  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883      55, 000  00 


AMrad  of  proposals  received  August  17, 1880,  for  furnishing  rubhle-stone  for  Ifreakwaier  in 
Portsnumth  HarhoTf  New  Hampshire. 


Si 

II 

Bidden. 

Reddenoe. 

About  2,000  tons  granite 
gront. 

JoMph  F.  Cniit  and  Hngh  Bowen 

CamberUnd,  Me 

Portemonth.K.H 

Portland,  Me 

Hyde  Park,  Mass.... 

77  cents  per  ton  of  2,240 

poands. 
98|  cents  per  ton  of  2,240 

pounds. 
$1  per  ton  of  2,240  pounds. 
$1.04  per  ton  of  2,24b  poonda. 

9 

ToBenh  R. Holmtis  ...,. .^.,..  ... 

8 

4 

IsMC  Hamilton  and  Gardner  Floyd 

JoMnh  H.  "WTiito 
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Abstract  ^  propotaU  received  August  17.  1880,  for  removaly  in  party  of  Oangufay  Book,  in 
Portsmouth  jSarbar,  New  Hampshire. 


Jf.                             Bidders. 

Reeidenoe. 

About  700  cubic  yards 
sunken  ledge. 

Xnaao  A.  R vlvwitflr 

Newton.  Mass 

Boston,  Mass 

$27.90  per  cubic  yard  meas- 

aredin#i<tt. 
$30  per  cubic  yard  measured 

intitu. 

in  situ. 

in  situ. 

$42.87  per  cubic  yard  meas- 
ured in  titu. 

$47  per  cubic  yard  measnied 
in  situ. 

G«orf(e  W.  Townsend 

tTaniM  Andrews ..........T^rr....-r...rr... 

Biddeford^Me 

Qnincy  Point,  Mass  .. 

Lawrence,  Mass 

Portland,  Me 

George  L.  And  HirAm  W.  PhillipA  ........ 

Charles  A.  Trambell 

Isaac  Hamilton  and  Qardner  Floyd 

Abstract  of  contracts  made  during  the  fiscal  year  endingJune  30,  1881,  for  the  improvement 
of  Portsm^mth  Harbor,  New  Hampshire. 


Date  of 
•oontraot. 

Contractor. 

Nature  of  work. 

Price. 

1880. 
Aug.  20. 

Aug.  23. 

Joseph  F.  Curit  and 
Hugh  Bowen.  both 
of  Cumberland.  Me. 

Isaac    A.    Sylrester, 
Newton,  Mm. 

For  furnishing  and  placins  2,000  tons, 
more  or  less,  of  mbbie-stone  on 
breakwater  which  connects  Great 
Island  and  Goat  Island. 

Breaking  up  and  removing,  in  part, 
Gangway  Book,  in  Portsmouth 
Harbor,  700  cubic  yards,  more  or 
less. 

77  cents   per  ton  of  2.240 
pounds. 

$27.90  per  cubic  yard  meas- 
ured in  fifu. 

A  i6. 
IMPROVEMENT  OF  NEWBURYPORT  HARBOR,  MASSACHUSETTS. 

The  following  appropriations  have  been  made  by  Oongress  for  the 
improvemeDt  of  this  harbor,  to  wit: 

By  the  river  and  harbor  act  of  June  14, 1880 $50,000  00 

By  the  river,and  harbor  act  of  March  3,  1881 40,000  00 

Total 90,000  00 

After  a  careful  survey  of  the  "outer  bar''  and  entrance  to  this  hurbor^ 
made  in  July  and  August,  1880,  with  a  view  to  the  improvement  of  the 
same,  it  was  ascertained,  on  comparing  the  results  of  this  survey  with 
surveys  of  the  same  locality  made  by  the  United  States  Ooast  Survey 
in  1851  and  in  1878,  as  well  as  with  one  made  by  the  United  States 
€k)vernment  in  1827,  that  great  changes  had  taken  place  in  the  x>osition 
and  extent  of  the  extremities  of  Plum  Island  and  Salisbury  Beach,  and 
that  the  main  channel  on  the  *' outer  bar"  ha<l  been  moving  northwardly, 
having  had  in  1851  an  outward  course  of  16^  south  of  east ;  in  1878,  due 
east;  and  in  1880, 12^  north  of  east;  also,  that  in  1851  this  channel  had 
a  least  depth  of  6  feet;  1878,  of  7  feet;  and  in  1880,  of  7 J  feet,  at  mean 
low- water,  the  mean  rise  and  fall  of  the  tides  being  7^  feet.  This  com- 
parison of  surveys  also  showed  that  the  12  and  18feet  curves  at  the 
outer  edge  of  the  bar  (where  it  falls  rapidly  into  deep  water)  have  had 
4uring  that  period  almost  identically  the  same  x>ositions,  at  the  distance 
■of  about  1  mile  from  the  present  harbor  entrance. 

Current  observations  made  in  1880  showed  that  the  maximum  velocity 


Digitized  by 


Google 


502         REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMY. 

at  the  month  of  the  river  (or  harbor)  between  Plnm  Island  and  Baliftbnry 
Beachy  at  mid-depth,  was  aboat  3  miles  an  hoar,  on  the  average  ebb- 
tide; and  that  outside  the  bar  the  littoral  current  varied  from  0.2  to 
0.66  mile  per  hour,  moving  northward  on  the  flood-tidej  and  frota  0.06 
to  0.5  mile  per  hour,  moving  northward  and  eastward  on  the  e&&-tide. 

From  numerous  borings  made  in  1880^  it  appears  that  the  ^<  outer  bar'' 
consists  of  soft  mud  and  loose  sand,  overlying  coarse  and  hard  sand  * 
and  fine  graveL 

in  order  to  give  a  permanent  location  to  this  channel  over  the  '^  outer 
bar,"  and  to  secure  a  constant  depth  of  13J  feet  across  the  bar  at  mean 
low-water,  or  21  feet  at  mean  high-water,  a  project  was  submitted  by  me 
to  the  department  in  September  last,  which  has  been  approved,  after 
having  been  referred  to  the  Board  of  Engineers  for  Biver  and  Hurbor 
Improvements. 

This  project  consists  of  two  converging  rubble-stone  jetties,  built  out 
from  the  shore  north  and  south  of  the  entrance,  to  an  extent  sufficient 
for  accomplishing  the  object  in  view  (as  shown  on  the  accompanying 
drawing);  the  jetties  to  be  built  to  a  height  of  4  feet  above  mean  high- 
water,  with  a  width  of  15  feet  on  top,  and  with  inner  slopes  of  45^,  and 
outer  slopes  of  1 :  2.  , 

The  estimated  cost  of  these  jetties,  together  with  a  shore  protection 
on  the  north  end  of  Plum  Island  (should  it  become  necessary),  is  as  fol- 
lows, viz: 

North  jetty,  170,000  tons,  at  11.32  per  ton $224,400  00 

South  jetty  and  shore  protection  on  Plum  Island,  80,000  tons,  at  $1.32  per 

ton 105,600  00 

Adding  for  engineering  expenses  and  all  other  contingencies,  say 35, 000  00 

Total '. 365,000  00 

This  increased  estimate  is  owing  to  the  greatly  increased  cost  of  stone 
and  freighting  during  the  past  year. 

Under  the  appropriation  of  $50,000,  made  by  the  river  and  harboract 
of  June  14, 1880,  for  the  improvement  of  this  harbor,  a  contract  was 
made  December  24, 1880,  with  Mr.  Frederick  A.  Ingerson,  of  Haverhill, 
Mass.  (the  lowest  of  four  bidders),  for  60,000  touH,  more  or  less,  of 
rubble-stone,  to  be  placed  in  the  northern  jetty,  at  83  cents  per  ton  of 
2^40  pounds. 

After  encountering  many  unexpected  difficulties,  due  to  ad  verse  winds 
and  a  sudden  rise  in  the  cost  of  stone  and  freighting  same,  the  contractor 
felt  compelled  to  abandon  the  work. 

Proposals  were  again  invited,  April  30,  1881,  for  this  work,  under 
the  appropriation  of  March  3, 1881,  in  response  to  which  three  bids  were 
received,  of  which  the  lowest  was,  on  an  average,  about  $1.48  per  ton  of 
2,240  pounds.   This  was  deemed  unreasonably  high  and  was  not  accepted. 

Proposals  were  again  invited,  June  3,  for  05,000  tons  of  rubble-stone 
under  the  joint  appropriation  of  June  14, 1880,  and  March  3, 1881,  aggre- 
gating (as  above)  $90,000,  in  response  to  which  six  bids  were  received 
and  opened  on  the  21st  of  June  (see  abstract  herewith),  of  which  the 
lowest  was  that  of  Mr.  Edward  P.  Shaw,  of  Niewburyport,  Mass.,  at  $1.32 
per  ton  of  2,240  pounds^  at  which  price  a  contract  has  been  made  with 
him  for  60.000  tons,  more  or  less,  furnished  and  placed  in  the  work,  the 
delivery  or  the  stone  to  be  commenced  on  or  before  the  16th  of  July^ 
and  completed  in  1882. 

Newburyport  Harbor  lies  in  the  ooUection  district  of  Newbnryport,  Mass.,  of  which 
Newburyport  is  the  port  of  entry. 
The  nearest  light  house  is  on  Plum  Island  at  the  entrance  to  the  harbor. 
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The  following  infonnation  in  regard  to  the  revenue  and  commerce  of 
tibe  port  of  Newburyport,  Mass.,  for  the  year  ending  December  31, 1880, 
has  been  fnmished  by  the  United  States  deputy  collector  of  customs  at 
that  port,  to  wit: 

Axnoant  of  revenae  collected 12,472  46 

Value  of  imports 10,940  92 

Yalne  of  exports 2,725  00 

Arrivals,  foreign... number..  29 

Departures,  foreign    •* 35 

Arrivals,  domestic " 429 

Departures,  domestic "  ....  405 

Vessels  built,  7 ;  tonnage,  358.44. 

The  following  named  papers  are  hereto  appended,  to  wit : 

Drawing  showing  plan  and  location  of  the  projected  jetties. 

Three  abstracts  of  proposals. 

Abstract  of  contracts  made. 

•  * 

Money  statement, 

July  1,  1880,  amount  available $50,000,000 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000, 000 

190,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 2,585  82 

July  1,1831,  amount  available 87,414  18 

Amount  (estimated)  reouired  for  completing  existing  project 275, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 


Ahatract  of  proposals  received  December  6,  1880,  for  furnishing  rubhle-sione  for  theprofedid 
jetty  on  Salisbury  Beach,  on  north  side  of  enU-ance  to  Newburyport  Harbor,  Matiaehu- 
setts. 


Bidders. 


B«Bidence. 


50,000  tons,  more  or  less,  gran- 
ite quany  grout. 


Frederic  A.  Xngerson 
laaao  A.  Sylvester . . . 

Joseph  H.  white 

Charles  H.  Bragdon. . 


Haverhill.Mass.. 
Kewton,  Mass . . . 
Hyde  Park,  Mass 
Btid<Bford,ke... 


$0.88  per  ton  of  2,240  pounds. 
$1.22|perton  of  2,240  pounds. 
$1.83  per  ton  of  2,240  pounds. 
$2.08  per  ton  of  2,240  pounds. 


Abstract  of  provosaJs  received  May  17, 1881,  for  furnishing  rubble-stone  for  the  projected 
jetty  on  Salisbury  Beach,  on  the  north  side  of  entrance  to  Newburyport  Harbor,  Massa- 
chusetts, 


II 

Bidders. 

Residence. 

40,000  tons  granite  quarry  grout 

Main  work,  85,000  tons,  more 
or  less. 

Shore  extension.  5,000  tons, 
more  or  less. 

1 

2 
3 

Charles  H. Bragdon. 
Isaao  A.  Srlvester*. 
Charles  w.  Parker. . 

Newton,  Hass.. 
Bookport,  Mass . 

$1.88  per  ton  of  2,240  pounds . 
$1.60 per  ton  of  2,240 pounds. 
$1.56  per  ton  of  2,240 pounds. 

$2.10pertonof2,240pottnds. 
$l.e6pertonof2,240poands. 
$2.50pertonof2,240poulids. 

*•  Wm  Aimi^  80,000  tons  for  $1.52  per  ton. 
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The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  port  of  Newburyport,  Mass.,  for  the  year  ending  December  31, 1880, 
has  been  furnished  by  the  United  States  deputy  collector  of  customs  at 
that  port,  to  wit : 

Amoimt  of  revenue  collected 12,472  46 

Valneof  imports 10,940  92 

Value  of  exports 2,725  00 

Arrivals,  foreign number..  29 

Dei>artnre8,  foreign   ** 35 

Arrivals,  domestic ** 429 

Departures,  domestic "  ....  405 

Vessels  built,  7 ;  tonnage,  358.44. 

The  following  named  papers  are  hereto  appended,  to  wit : 

Drawing  showing  plan  and  location  of  the  projected  jetties. 
Three  aostracts  Si  proposals. 

Abstract  of  contracts  made. 

•  • 

Money  statement. 

July  1,  1880,  amount  available $50,000,000 

Amount  appropriated  by  act  approved  March  3,  1881 40, 000, 000 

190,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 2,585  82 

July  1,1831, -amount  available 87,414  18 

Amount  (estimated)  reouired  for  completing  existing  project 275, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 


Abstract  of  proposals  received  December  6,  1880,  for  furnishing  rubble-stone  for  theprojeotid 
jetty  on  Salisburjf  Beach,  on  north  tide  of  entrance  to  Newburyport  Harbor ^  Mawachn' 
setts. 


Bidders. 


Frederic  A.  Ingerson 
Imuu}  a.  Sylveeter . . . 
Joeeph  H.  white  . . . . 
Charles  H.  Bragdon . . 


Besidence. 


HaverhiU, «« 
Kewton,  Mass 
Hyde  Park,  Mass 
B(ddeford,ile... 


50,000  tons,  more  or  less,  gran- 
ite qnany  groat. 


$0.88  per  ton  of  2,240  ponnds. 
$1.22|  per  ton  of  2,240  pounds. 
$1.33  per  ton  of  2,240  ponnds. 
$2.08  per  ton  of  2,240  pounds. 


Abstract  of  proposals  received  May  17, 1881,  for  furnishing  rubble-stone  for  the  projected 
jetty  on  Salisoury  Beach,  on  the  north  side  of  entrance  to  Newburyport  Harbor,  Massa- 
chusetts. 


II 

Bidders. 

40,000  tons  granite  qnany  grout 

Main  work.  35,000  tons,  more 
or  less. 

Shore  extension.  5,000  tons, 
more  or  less. 

1 
2 
3 

Charles  H.  Bragdon . 
Isaac  A.  Silvester*. 
Charles  w.  Parker. . 

Biddeford,He.. 
Kewton,  Hass.. 
Bookport,  Hass . 

$1.38  per  ton  of  2,240  pounds . 
$l.Mper  ton  of  2,240 ponnds. 
$1.55  per  ton  of  2,240  ponnds . 

$2.10peTtonof2,240poandS. 
^.e6pertonof2,240poands. 
$2.50per  ton  of  2,240pon&ds. 

*  Win  ftami^  80.000  tons  for  $1.52  per  ton. 
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Abstr€ua  of  proposals  received  June  21,  1881,  for  furnishing  rubhU-stone  for  the  profeoMI 
jetty  on  Salisbury  Beach ^  on  the  north  side  of  entrance  to  Newburyport  Harbor,  Massa" 

chusetts. 


II: 


Bidders. 


1     Edward  P.  Shaw . 


2     Charles  H.  Edwards  . 


3  James  M.  Andrews  . 

4  I  Isaac  A.  Sylvester  .. 

5  Charles  W.  Parker.. 


Joseph  H.  White  &  Co. 


Residence. 


Newbaryport,  Mass  .. 


About  65,000  tons  rub- 
ble-stone.  | 


$1.32  per  ton  of  2,240 
pounds.  I 


$1 .394  per  ton  of  2,240 

Quincy.MasH j    $l!ni"^r  ton  of  2,240 

1 1     pounds. 

12.05  per  ton  of  2,240 

Biddeford,  He  . 

Newton,  Mass  . 
Rockport,  Mass 

Boston,  Masft  . 


•■■■■{ 


pounds. 
$1.38  per  ton  of  2.240 

pounds. 
$1.57i  per  ton  of  2,240 

pounds. 
$1.62  per  ton  of  2,240 

pounds. 
$1.74  per  ton  of  2,240 

pounds. 
$1.60  per  ton  of  2,240 

pounds. 


Remarks. 


Stone  fh>m  quarries  at 
RockpoTt  and  '*Pi- 
per's  Quarry"  at 
Newburyport,  Maas. 

Granite  quacry  grouU 

10, 000  tons,  more  or  leaa, 
of  river  stone  (small) . 
For  shore  extension. 

For  main  work. 

Oranite  quairy  grout 

Granite  quarry  grout 

Granite  quarry  grout 

55,000     tons     granite 

Juarry    grout     and 
0,000    tons    river 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  Neivburyport  Harbor,  Massachusetts.* 


Date  of 
contract 


1880. 
Dec.  24 


1881. 
June  23 


Contractors. 


Frpderic  A.  Ingerson, 
Haverhill,  Mass. 

Edward  P.  Shaw,  New- 
buryport, Mass. 


Nature  of  work. 


Furnishing  and  delivering  50,000  tons, 
more  or  less,  of  quarry  stone,  known 
as  granite  srout,  for  the  projected 
Jet^  on  Salisbury  Beach. 

Furnishing  and  delivering  60, 000  tons, 
more  or  less,  of  granite  grout  fhmi 
Quarries  at  Bockport,  Mass.,  or  else 
m>m  the  "upper  quarry"  on  Mer- 
rimao  River»  known  as  the  "Piper 
Quarry,"  for  the  main  work  and 
snore  protection  of  the  projected 
jetty  on  Salisbury  Beach. 


Price. 


83  cents  per  ton  of  2,240 
pounds. 

$1.32  per  ton  of  2,240  pounds. 


letter  of  the  chief  of  enaineebs. 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  D.  C,  October  26, 1880. 
Sir:  I  beg  leave  to  submit  herewith  a  project  received  from  Col« 
George  Thorn,  Corps  of  Engineers,  for  the  application  of  the  appropria* 
tion  of  $50,000  by  act  of  June  14,  18«0,  for  improving  harbor  at  New- 
buryport, Ma«8.,  and  also  a  report  of  October  4, 1880,  from  the  Board  o^ 
Engineers  for  Fortifications  and  for  River  and  Harbor  Improvements,  to 
which  this  project  was  referred  for  consideration. 

The  object  is  to  deei)en  the  bar  channel  at  the  entrance  to  the  same 
depth  as  can  now  be  carried  from  the  bar  to  Newburyport. 

Colonel  Thom  submits  two  projects,  one  of  parallel  jetties  of  rubble- 
stone  extending  to  deep  water  over  the  bar,  to  cost  about  $390,000;  an- 
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Other  of  converging  jetties,  also  of  rubble-stone,  costing  about  $240,000, 
and  gives  their  location  on  the  accompanying  maps.  He  recommends 
converging  jetties  as,  in  his  opinion,  more  efficacious  and  as  less  costly. 
The  Board  also  advises  converging  jetties,  but  is  of  opinion  that  in 
order  to  secure  at  all  tiroes,  especially  during  storms,  the*  navigable  low- 
water  depth  of  134  feet,  an  actual  depth  of  17  feet  will  be  n^ed,  and 
therefore,  that  the  jetties  should  be  further  advanced  into  deep  water 
than  proposed  by  Colonel  Thom,  but  leaves  their  precise  location  to  the 
judgment  of  the  local  engineer.  This  modification  would,  however, 
increase  the  cost  $240,000  to  about  $300,000. 

Colonel  Thdm  further  suggests  that  the  first  work  to  be  undertaken 
should  be  the  protection  from  abrasion  of  the  extremities  of  Salisbury 
Point  and  Plum  Island,  which  form  the  entrance  to  the  harbor,  the  cost 
of  which  he  estimates  at  $30,000. 

The  Board,  on  the  other  hand,  recommends  the  application  of  the 
appropriation  at  once  to  the  commencement  of  the  north  jetty,  for  the 
reason  that  although  there  is  little  doubt  these  iM>ints  will  eventually  re- 
quire protection,  it  may  perhaps  not  be  judicious  to  use  for  that  purpose 
the  greater  part  of  the  appropriation  now  available;  since  their  imme- 
diate protection  does  not  appejFir  imperative,  and  the  commencement  of 
the  north  jetty  will  not  probably  change  essentially  the  conditions  ex* 
isting  at  the  outlet.  At  the  same  time  a  portion  of  the  funds  should  be 
reserved  for  any  contingent  work  that  the  result  of  the  winter  storms 
may  indicate  as  required  to  insure  their  protection. 

I  beg  leave,  therefore,  to  recommend  that  the  system  of  converging  jet- 
ties be  adopted  for  this  improvement,  and  that  Colonel  Thom  be  instructed 
to  commence  with  the  north  jetty  and  be  governed  in  the  location  and 
prosecution  of  the  work  by  the  recommendations  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

H  G.  Wbight, 

Chitf  of  Engineers^ 

Brig,  a/nd  Bvt  Maj.  Oen. 

Hon.  Alexander  Hamsey, 

Secretary  of  War. 

[  First  indorsement.  ] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 
War  Department,  Chief  Clerk. 

October  28, 1880. 


report  of  the  board  of  enoinebbs. 

Office  of  Board  of  Engineers  for  Fortifications 
and  for  rn^er  and  harbor  improvements,  &c., 

New  York,  October  4,  1880. 
General  :  The  Board  of  Engineers  for  Fortifications  and  for  Biver 
and  Harbor  Improvements  to  whom  was  referred  by  department  letter 
of  September  21, 1880,  the  project  of  General  George  Thom,  for  the  ap- 
plication of  the  appropriation  of  $50,000,  made  by  the  river  and  harbor 
act  of  June*  14, 1880,  for  improving  the  harbor  of  Newburyport,  Mass., 
have  the  honor  to  submit  the  following  report: 

The  Merrimac  River  empties  into  the  Atlantic  about  midway  between 
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Gape  Ann  and  PortBmonth  Harbor,  in  a  direction  nearly  east.  Aorosa 
its  outlet  is  a  sand-bar  formed  by  the  rolling  in  of  the  coast  sands  by 
the  ocean  waves.  With  the  winds  from  the  north  around  to  east  tbe 
movement  of  the  sands  is  southward  along  the  shore,  while  south  to 
east  winds  produce  a  northern  movement.  These  contrary  movements 
would  soon  fill  the  outlet  and  join  Plum  Island  with  Salisbury  Beach, 
forming  a  continuous  coast  line,  were  it  not  for  the  scouring  power  of 
the  outflowing  water  of  the  river,  increased  by  the  tidal  jsupply  due  to 
a  large  interior  basin  and  a  mean  rise  and  fall  of  nearly  8  feet.  This 
constant  action,  on  the  one  hand  to  form  a  continuous  coast  line,  and 
on  the  other  to  extend  the  deep  water  of  the  outlet  into  the  ocean,  leaves 
as  a  resultant  of  their  contrawise  effects  a  bar  outside  of  the  mouth  of 
the  river,  the  deepest  water  across  which  varies  somewhat  in  position  at 
different  seasons  of  the  year,  and  slightly  in  depths  with  changes  in  the 
relative  power  of  the  opposing  forces. 

On  the  bar  at  mean  low- water  there  is  a  depth  of  about  7  feet,  while 
at  the  outlet  the  mid-channel  carries  30  feet  of  water  for  a  length  of 
1,300  feet,  the  12-foot  curve  extending  2,500  feet  into  the  sea  beyond 
Salisbury  Point.  The  distance  across  the  bar  upon  which  the  water  is 
shoaler  than  in  the  river  channel  above  (13jt  feet)  is  ai»out  3,000  feet. 
The  project  before  the  Board  is  to  deepen  this  bar  channel  so  that  as 
large-draught  vessels  may  enter  the  river  as  can  reach  Ne wburyport.  The 
great  depth  (exceeding  30  feet)  of  the  outlet,  which  is  1,000  feet  wide, 
and  the  extension  of  the  12-foot  curve  seaward  indicate  the  powerful 
tidal  scour  there,  and  that  the  living  force  of  the  outflowing  current  in 
spite  of  its  partial  dispersion  is  sufficient  to  extend  this  scouring  effect 
far  beyond  the  contracted  water-way.  Hence,  to  obtain  JL3i  feet  depth 
at  mean  low- water  across  the  bar,  it  will  not  be  necessary  to  confine  the 
current  between  jetties  extended  to  that  depth.  This  point  is  fully  set 
forth  by  General  Thom  in  his  explanation  of  his  two  projects  for  deep- 
ening the  entrance  to  the  Merrimac  now  l>efore  us  for  consideration  and 
report  thereon.  His  first  project  (see  his  report  with  accom  panying  plans 
A  and  B),  proposes  the  prolongation  of  the  narrow  outlet  between  Salis- 
bury  and  Plum  Island  points  by  parallel  jetties  1,000  feet  apart,  to  ex- 
tend seaward  beyond  those  points  from  2,600  to  3,000  feet  or  to  such  dis- 
tance as  shall  be  found  effective  in  opening  a  13^-foot  channel  across 
the  bar. 

General  Thom,  as  his  second  method  of  effecting  the  same  end,  pro- 
poses the  use  of  converging  jetties  (shown  on  plans  A  and  G),  and  fur- 
ther recommends  the  latter  for  adoption  in  preference  to  the  former. 
As  the  bar  at  the  mouth  of  the  Merrimac  does  not  extend  far  from  the 
shore,  is  not  formed  by  deposit  of  river  sediment,  and  needs  for  the  pur- 
poses of  navigation  only  about  one-half  of  the  present  depth  at  the  outlet, 
converging  jetties  will  as  effectively  secure  the  end  desired  as  parallel 
ones.  Further,  as  tending  to  lessen  the  effect  of  waves  rolling  in  during 
storms  by  giving  room  for  their  lateral  dispersion,  and  facilitating  the 
ingress  and  exit  of  sailing  vessels,  and  as  being  much  the  less  costly 
construction,  they  are  preferable.  This  Board,  therefore,  recommends 
their  application  at  this  locality,  with  the  following  remarks  and  sug- 
-  gestions: 

It  is  understood  that  13}  feet  is  the  greatest  draught  that  can  be  car- 
ried up  the  river  to  Newburyport  at  mean  low-water.  It  is  thereforedesir- 
able  tiiat  the  same  dranght  vessels  should  be  able  to  enter  the  Merrimac 
at  the  same  stage  of  the  tide.  But,  unless  the  wind  has  beSn  blowing 
off  shore  for  a  sufficiently  long  period  to  break  down  the  ocean  swell, 
and  during  all  in-shore  winds,  and  especially  during  storms,  the  waves 
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in  the  bar  channel  beyond  the  jetty  ends,  and  even  within  them,  will  not 
permit  vessels  to  enter  drawing  tiie  channel  depth.  It  will  doubtless 
require  a  mean  low-tide  depth  of  17  feet  to  secure  that  end,  and  advance- 
ment of  the  jetties  as  indicated  on  plan  A  by  pencil  lines  P  O  and  M  1S\ 
with  the  parallel  extensions  O'  S  and  N  E^  But  such  changes  will  in- 
crease the  estimate  to  about  $400,000. 

We  present  this  view  of  the  case  to  show  how  largely  the  cost  of  con* 
struction  is  affected  by  a  small  additional  depUi  to  the  channel,  due 
principally  to  the  fact  that  the  extensions  required  must  be  built  in  deep 
water.  It  seems  from  an  examination  of  plan  A  (see  comparison  of  linea 
X  Y  and  X'  Y',  in  pencil)  that  the  jetties  P  O  and  M  N  of  General  Thom'S' 
plan  will  not  secure  a  constant  depth  of  channel  of  13^  feet,  reaching- 
entirely  across  the  bar.  Whether  to  effect  that  purpose  the  extensiona 
O  O'  and  N  N^  suggested  by  him  as  a  possibility,  be  added  to  the  con- 
verging jetties  P  O  and  M  N,  or  these  latter  be  advanced  as  indicated 
by  lines  P  O  and  M  K  the  estimate  should  be  increased  to  about  $300,000. 
It  is  quite  possible  tnat  a  position  intermediate  between  the  two  for  the 
northern  and  southern  jetties,  with  shorter  parallel  extensions,  may  be 
preferable  to  those  marked  on  the  plan.  The  exact  location,  however, 
may  well  be  left  to  the  engineer  officer  in  charge  of  this  improvement. 
There  can  be  little  doubt  that  the  north  end  of  Plum  Island  and  Salis- 
bury Point,  notably  the  former,  against  which  ebb-tide  impinges  at  a 
large  angle,  will  require  protection.  Whether  or  not  it  will  be  judicious 
to  commence  operations,  using  the  greater  part  of  the  appropriation 
now  available  at  those  points,  this  Board  has  not  the  data  to  decide.. 
If  the  local  engineer,  from  his  observations  or  his  knowledge  of  the  past 
changes  in  the  abrasion  of  those  shores,  is  satisfied  that  their  immediate 
protection  is  requisite  to  preserve  them  from  serious  injury,  there  would 
seem  to  be  no  other  course  to  be  pursued;  but  the  fact  of  commendng^ 
the  north  jetty  will  not  probably  change  essentially  existing  conditions. 
Bl  the  outlet.  At  any  rate,  if  the  north  jetty  is  first  commenced  as  rec- 
ommended, a  portion  of  the  funds  should  be  reserved  for  any  contingent 
work  that  the  result  of  the  winter  storms  may  indicate  to  secure  Salis* 
bury  and  Plum  Island  points. 

Besi>ectfully  submitted. 

Z.  B.  TOWBR, 
Colonel  of  JEngineerSj  BtU  Maj.  Om. 

John  Newton, 
Colonel  ofEngvneers^  Bvt.  Maf.  Qm. 
Hbnbt  L.  Abbot, 
Lie^t.  Col,  of  Engineers^  Bvt  Brig*  Oen*- 

Brig.  Gen.  H.  G.  Wbioht, 

Chisfof  Engineers^  U.  8.  A. 


project  of  OOL.  OEOBGE  THOM,  corps  of  BNaiNEERS. 

United  States  Engineer  Office, 

Portland^  Me.^  September  16, 1880. 
General  :  I  have  the  honor  to  report  the  completion  of  the  survey 
of  the  entrance  to  the  harbor  of  Newburyport,  Mass.,  made  with  a  view 
to  its  improvement  by  means  of  jetties  and  otherwise ;  by  which  sur- 
vey all  the  information  deeuied  necessary  has  been  obtained  in  regard 
to  the  depths,  the  currents,  and  t^e  character  of  the  material  of  the^ 
'<  outer  bar''  as  shown  on  the  accompanying  drawing  marked  A. 
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On  comparinjf  this  drawing  with  surveys  of  the  same  locality  made 
by  the  United  States  Coast  Survey  in  1851  and  1878.  as  well  as  with  oae 
made  by  the  United  States  Government  in  1837,  it  will  be  seen  that  great 
changes  have  taken  place  in  the  location  and  extent  of  the  extremities 
of  Plum  Island  and  Salisbury  Beach,  and  that  the  main  channel  over 
the  ^^ outer  bar"  has  been  moving  continually  to  the  northward;  that  ia 
1851  this  channel  had  a  direction,  outward,  of  16  degrees  south  of  east; 
in  1878,  a  direction  due  east;  and  in  1880,  12  degrees  north  of  east: 
also,  that  in  1851  this  channel  had  a  least  depth  of  6  feet;  in  1878  off 
feet ;  and  in  1880  of  7J  feet,  at  mean  low- water ;  the  mean  rise  and  fall 
of  the  tides  being  7  J  feet. 

This  comparison  also  shows  that  in  those  years  the  12  and.  18-foot 
curves  of  this  channel  at  the  outer  edge  of  the  bar  (where  it  falls  abruptly 
into  deep  water)  have  occupied  almost  identically  the  same  positions,  at 
a  distance  of  about  1  mile  from  the  present  harbor  entrance  at  Salisbury 
Point 

Current  observations  made  every  16  minutes  for  12  consecutive  hours 
in  mid-channel  at  the  mouth  of  the  river  (or  harbor),  between  Salisbury 
Point  and  Plum  Island  show  that  the  maximum  velocity,  at  mid-depth, 
is  about  3  miles  an  hour  on  the  average  ebb-tide.  Obsen'^ations  made 
outside  of  the  bar,  also  every  5  minutes  for  12  consecutive  hours,  at  a 
depth  of  15  feet,  show  a  littoral  current  varying  from  0.2  to  0.66  mile  per 
hour,  moving  northward  on  the  flood-tidej  and  from  0.06  to  0.5  mile  per 
hour  moving  northward  and  eastward,  on  the  ebb-tide :  and  it  is  proba- 
bly chiefly  owing  to  this  prevailing  northward  current  tnat  the  bar  chan- 
nel has  been  moving  continually  northward,  from  year  to  year.  On  ex- 
amining thQ  chart  of  this  coast,  it  is  seen  that  the  winds  from  the  north- 
ward and  eastward  have  a  more  extended  and  unbroken  sweep  along  the 
coast  towards  the  entrance  of  Newburyport  Harbor  than  those  from  the 
sotithward,  limited  as  the  latter  are  by  the  projecting  coast  at  Gape  Ann. 
abont  11  miles  distant.  It  is  therefore  not  improbable  that  the  littoral 
currents,  under  the  influence  of  violent  northerly  storms,  may  have  at 
times  a  southward  direction  and  thereby  move  the  bar-channel  in  that 
direction. 

Borings^  68  in  number,  have  been  made  in  and  near  the  present  bar- 
channel  of  which  12  were  made  in  mid-channel,  varying  in  depths  from 
12  to  18  feet  at  mean  low- water.  These  borings  show  that  the  '^  outer 
bar"  consists  of  soft,  loose  sand  overlying  coarse  and  hard  sand  and  flne 
gravel — a  material  which  would  easily  be  scouredby  the  ebb-tide  current 
at  the  outlet  of  the  harbor  (if  extended  outwards  by  jetties),  and  after- 
wards carried  northward  by  the  littoral  current. 

In  order  to  prevent  the  continual  changes  in  the  bar-channel,  and  to 
make  itA  location  permanent,  as  well  as  to  give  greater  depth  (to  wit, 
not  less  than  13^  feet  at  mean  low-water,  or  21  feet  at  mean  high-water), 
it  is  proposed  to  build  two  rubble-stone  jetties  out  from  Salisbury  Beach 
and  Plum  Island — two  being  proposed  for  the  following  reasons,  to  wit: 
flrst,  to  prevent  the  movement  of  the  littoral  sands  into  the  channel, 
either  northward  or  southward,  as  the  current  or  winds  might  prevail ; 
second,  to  confine  and  thereby  increase  the  scouring  effect  of  the  ebb- 
tide; and  third,  to  afford  a  skfe  harbor  after  entering  the  head  of  the 
jetties.  For  this  purpose,  two  projects  are  herein  submitted  for  the  con- 
sideration of  the  department,  as  shown  by  the  accompanying  sketches 
marked  B  and  0,  when  superimposed  upon  the  map  A. 

The  first  project  consists  (see  drawings  A  and  B)  in  building  the  jet- 
ties out  from  the  extremities  (K)  of  Plum  Island  and  (F)  of  Salisbury 
Point,  due  east  to  the  points  respectively  marked  L  and  G,  distant 
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1,000  feet  apart,  the  present  width  of  the  outlet  of  the  harbor.  The 
mstance  to  which  it  might  become  necessary,  ultimately,  J)o  extend 
them  could  be  definitely  determined  by  their  effective  operation  in  the 
course  of  their  construction.  On  referring  to  the  accompanying  map 
A,  it  is  seen  that  the  channel  has  the  desir^  depth  of  13^  feet  at  mean 
low- water,  or  21  feet  at  mean  high-water,  for  a  distance  of  2,300  feet 
eastward  of  reference  line  IIl-IV  at  the  outlet  of  the  harbor ;  and  thence 
to  the  same  depth  of  water  over  the  bar  is  an  additional  distance  of 
3,000  feet,  the  bar-channel  having  In  its  shoalest  part  only  7^  feet  of 
water  at  mean  low-water,  or  15  feet  at  mean  high-water.  On  the  sup- 
position that  the  scouring  action  of  the  ebb-tide  will  continue  to  deepen 
the  channel  out  beyond  the  heads  of  the  jetties  for  at  least  the  same 
distance  and  depth  that  it  now  does  beyond  Salisbury  Point  (to  wit, 
2,300  feet)  it  will  probably  be  found  sufficient  to  extend  the  two  jetties 
outward  for  a  distance  not  exceeding  3,000  feet  from  the  reference  line 
III-IV  for  making  and  maintaining  a  channel  over  the  bAr  of  the  pro- 
jected depth,  viz,  21  feet  at  mean  high-water. 

Exposed  as  these  jetties  would  be  to  violent  easterly  storms,  it  is 
proposed  to  build  them  of  rubble-stone,  with  a  cross-section  of  not  less 
than  the  following  dimensions,  viz:  the  northern  jetty  to  have  a  width 
of  15  feet  on  top  (the  top  to  be  not  less  than  2  feet  above  extreme  high- 
water,  or  12  feet  above  mean  low- water)  with  an  exterior  (northern) 
slope  of  1  foot  rise  to  2  feet  base ;  and  its  interior  slope,  where  least 
exx>osed,  to  be  45^,  and  at  its  outer  end  where  exposed  to  southeasterly 
storms  to  be  1:2. 

Owing  to  the  cropping  out  of  the  ledges  known  as  Badger's  Bocks 
inside  of  Salisbury  Point,  it  is  proposed  to  extend  the  northern  jetty 
around  Salisbury  Point  to  the  westward  as  far  as  the  point  marked  E 
so  as  to  cover  those  rocks  now  dangerous  to  navigation,  and  give  a  more 
I>ositive  dirciction  and  action  to  t^e  ebbn^urrent  where  it  is  now  split 
up  and  weakened  in  passing  through  those  rocks,  as  well  as  to  preserve 
Salisbury  Point  from  abrasion. 

In  the  construction  of  the  southern  jetty  it  is  proposed  to  connect  its 
outer  end  with  the  shore  of  Plum  Island  by  a  wing  (see  sketch  B),  in 
order  to  prevent  the  destructive  effect  of  storms  by  their  concentrated 
force  in  the  pocket  between  the  jetty  and  the  shifting  shore  of  Plum 
Island,  the  dimensions  of  the  wing  (L  M)  to  be  the  same  as  those  of  the 
northern  jetty,  on  account  of  its  greatly  exposed  position.  As  this  wing 
will,  in  a  great  measure,  break  the  force  of  the  sea  upon  the  southern 
jetty,  it  is  proposed  to  build  the  latter  only  up  to  mean  high- water  with 
a  width  of  5  feet  on  top  and  with  inner  and  outer  slopes  of  45^,  except 
at  the  outer  end,  where  exposed  to  northeast  gales,  it  should  have  its 
inner  (northern)  slope  1:2.  It  is  also  prox>osed  to  extend  the  western 
end  of  the  southern  jetty  as  far  as  the  point  marked  H,  for  the  protection 
and  preservation  of  the  shore,  as  well  as  to  give  a  more  fixed  direction 
to  the  tidal  currents. 

The  second  project  consists  in  building  two  jetties  out  from  point  P 
on  Salisbury  Beach,  and  point  M  on  Plum  Island  to  the  points  marked 
O  and  N  respectively,  as  shown  on  the  accompanying  drawings  A  and 
C,  the  jetties  to  have  a  cross-section  of  15  feet  in  width  on  top  (the  top 
to  be  12  feet  above  mean  low- water),  with  outer  slopes  of  1:2  and  inner 
slopes  of  450. 

In  connection  with  these  jetties  it  is  proposed  to  build  at  the  extremi- 
ties of  Salisbury  Point  and  Plum  Island,  works  like  those  described  in*' 
the  first  project,  for  protecting  the  shores  and  giving  a  fixed  and  proper 
direction  to  the  tidal  currents.    In  this  (second)  project  it  is  also  pro- 
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posed  to  looate  the  heads  of  the  jetties  further  to  the  eastward  than  in 
the  first  prcgect,  in  order  to  oompensate  for  the  less  direet  and  coneeii- 
trated  action  of  the  tide.  Should  it  be  found  neoessairy  to  extend  and 
increase  this  tidal  action,  which  is  not  probable,  the  two  jetties  could 
be  extended  eastward  in  parallel  directions. 

The  estimated  cost  of  each  of  the  above-described  projects  is  as  fol- 
lows, to  wit : 

FIRST  PROJECT  (PARALLEL  JETTIES). 

Cubic  yds. 

North  jetty :  Cabio  contents,  less  20  per  cent,  for  void  space 125, 000 

South  Jetty :  Cubic  contents,  less  20  per  cent,  for  void  space 70, 000 

Total 196,000 

Or  390,000  gross  tons. 

The  estimated  coat  of  which,  at  90  cents  per  ton  is |351,000 

Adding  for  engineering  expenses,  and  all  other  contingencies,  say 39, 000 

Total 390,000 

SECOND  PROJECT  (CONVBROING  JBTTIE8). 

Cobio  yds. 

North  Jetty,  inclnding  shore  protection  on  southern  extremity  of  Salisbury 
Point:  Cubic  contents,  less  20  per  cent,  for  yoid  spaces 62,200 

South  jetty,  including  sliore  protection  on  the  northern  extremil^  of  Plum 
Island:  Cubic  contents,  lees  20  per  cent,  for  void  spaces 38, 560 

Total 120,750 

Or  241,500  gross  tons. 

The  estimated  cost  of  which',  at  90  cents  per  ton  is $217,350 

Adding  for  engineering  expenses,  and  all  other  contingencies,  say 22, 650 

Total 240,000 

In  the  above  estimates,  allowance  has  been  made  for  the  settling  of 
tke  rubble-stone  4  feet  into  the  soft  sand,  wherever  it  rests  apon  it. 
The  great  facilities  offered  by  the  extensive  granite  quarries  along  the 
coast  of  Cape  Ann,  have  also  been  consider^  in  the  estimated  cost  of 
the  stone. 

Of  the  two  projects  now  submitted  that  of  the  converging  jetties  is 
recommended  for  adoption,  for  the  following  reasons,  to  wit: 

1.  For  being  less  costly  ($160,000  less)  j 

2.  In  affording  a  more  effectual  protection  to  the  extremities  of  Plum 
Island  and  Salisbury  Point,  by  obviating  the  dangerous  pockets  of  the 
first  project;  and 

3.  In  affording  a  safe  harbor  to  vessels  on  entering  the  heads  of  the 
jetties,  and  enabling  sailing  vessels  to  beat  up  into  the  main  harbor  with- 
out danger  of  running  upon  the  jetties,  to  which  they  would  be  liable  in 
the  parallel  system. 

In  the  construction  of  the  proposed  jetties  it  is  respectfully  recommended 
that  the  first  taken  in  hand  should  be  the  completion  pf  the  shore  protec- 
tion at  the  extremities  of  Salisbury  Point  and  Plum  Island,  the  cost  of 
which  is  estimated  at  about  $30,000. 

It  is  also  recommended  that  the  northern  jetty  should  be  built  next 
in  order,  from  its  shore  end  outward,  so  as  to  protect  the  northern  part 
of  Plum  Island  from  northeast  storms,  by  which  it  would  be  much 
endangered — ^loose  and  shifting  as  its  sands  are— in  the  pocket  which 
would  there  be  formed  if  the  southern  jetty  should  be  built  first. 

In  building  the  northern  jetty  first  the  same  objection  would  not  arise 
in  making  a  pocket  there,  as  the  shore  and  land  of  Salisbury  Beach  is 
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of  a  mach  more  permanent  and  unchanging  charaoter.  and  much  leas 
liable  to  injury  from  southeast  storms,  than  at  Plum  Island. 
Very  respectfully,  your  obedient  servant, 

Geo.  Thom, 
Colonel  of  Ungineers^ 
Bvt.  Brig.  Oen.y  U.  S.  A. 
Brig.  Gen.  H.  G.  WuiaHT, 

Chief  of  Engineers^  JJ,  8.  A. 


A  17. 
IMPROVEMENT  OF  MERBIMAC  RIVER,  MASSACHUSETTS. 

Hie  present  project  for  the  improvement  of  this  river  was  adopted  in 
1870,  and  modified  in  1874,  the  object  being  to  afford  a  channel  Of 
navigable  width,  and  a  deptn  of  not  less  than  9  feet  at  mean  low-water 
(or  about  16^  feet  at  mean  high- water)  from  its  mouth,  at  the  outlet  of 
Newburyport  Harbor,  up  to  Deer  Island  Bridge,  a  distance  of  about  5 
miles,  and  thence  up  to  Haverhill  Bridge  (an  additional  distance  of  12^ 
miles)  a  depth  of  12  feet  at  ordinary  ^i^A- water,  the  rise  and  fall  of  tides 
varying  from  7  J  to  4  feet ;  and  thence  up  to  the  head  of  the  "  Upper  Palls  ^ 
(an  additional  distance  of  4  miles)  a  depth  of  not  less  than  4^  feet  in 
the  ordinary  stages  of  the  river  with  the  mill- water  at  Lawrence  running, 
the  rise  and  fall  of  the  tide  varying  from  4  feet  at  Haverhill  tb  0  at  the 
foot  of  the  *<  Upper  Falls.'* 

The  natural  channel  of  this  river  was  very  narrow  and  crooked  in 
several  places  and  much  obstructed  by  sunken  ledges,  bowlders,  and 
shoals;  and  especially  at  "The  Falls,^  portions  of  which  were  covered 
with  bowlders  and  ledges  more  or  less  bare,  and  impassable  for  any 
vessels  or  scows ;  whilst  in  Newburyport  Harbor  the  channel  was  ob- 
structed by  numeroas  sunken  ledges,  crib-work  piers,  and  wrecks,  seri- 
ously endangering  navigation. 

Previous  to  July  1, 1880,  the  work  done  for  the  improvement  of  this 
river  consisted  in  opening  the  channel  above  Haverhill  and  through 
*'The  Falls'*  to  the  project^  width  and  depth,  in  places  where  absolutely 
necessary  to  make  its  navigation  practicable ;  also,  in  dredging  at  Haver- 
hill, between  the  bridges,  and  at  Silsby'd  Island  Shoals,  as  well  as  at 
Currier's  Shoal  (about  4  miles  below  Haverhill),  and  at  Bocks  Bridge 
(63  miles  below  Haverhill),  including  the  removal  of  a  large  number  of 
dangeroas  sunken  rocks  at  and  near  Rocks  Bridge  ana  the  head  of 
Silsby's  Island;  also,  in  Newburyport  Harbor,  in  the  partial  removal  of 
Gangway  Bock  and  iNorth  Rocks,  and  in  the  removal  of  a  sunken  wreck. 

For  these  improvements,  the  following  appropriations  have  been  made 
by  Congress,  to  wit: 

By  acts  from  July  11,  1870.  to  June  18,  1878,  inolusive $132,000  00 

By  river  and  harbor  act  of  March  3, 1879 5,000  00 

By  river  and  harbor  act  of  June  14,1880 12,000  00 

By  river  and  harbor  act  of  March  3, 1881 9,000  00 

Total 158  000  00 

Of  the  above  appropriations  there  was  available  on  the  1st  of  July, 
1880,  the  sum  of  $15,442.05,  which  has  all  been  applied  to  the  improve- 
ment of  this  river,  as  follows,  to  wit : 

I.  AT  AND  NEAR  ITS  MOUTH  IN  NEWBUBYPORT   HARBOR. 

Under  a  contract  made  with  Mr.  James  Andrews,  of  Biddeford,  Me., 
the  only  bidder  for  completing  the  removal  (commenced  in  1870)  of 
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Gangway  Bock^  at  $30  per  cubic  yard,  measured  in  situ,  this  work  was 
completed  by  him  between  the  11th  of  September  and  the  8th  of  Octo? 
ber.  1880,  whereby  the  rock  was  broken  up  anw  removed  to  a  depth 
of  9  feet  below  the  plane  of  mean  low- water,  or  16.7  feet  at  mean  high- 
water,  requiring  the  removal  of  22^  cubic  yards  of  ledge  above  that 
plane.  ' 

A  submarine  party,  with  a  sloop  provided  with  suitable  steam-drills 
and  hoisting  apparatus,  was  also  employed  by  the  day  in  the  removal 
of  the  following  obstructions  in  Newburyport  Harbor,  to  wit: 

First.  Six  sunken  piers  and  one  sunken  scow  lying  directly  across 
the  main  channel  one-half  a  mile  above  its  mouth  at  Salisbury  Point. 
These  piers  had  about  6  feet  of  water  over  them  at  mean  low-water,  and 
were  built  of  crib-work,  and  ballasted  with  stone ;  and  it  is  said  they 
were  placed  there  in  1812  and  previous  thereto,  in  order  to  prevent  the 
entrance  of  hostile  vessels  into  the  harbor.  By  means  of  the  submarine 
parties,  two  of  these  piers  and  one  scow  were  discovered  during  these 
operations.  These  piers  and  scow  were  all  broken  up,  and  removed  ta 
a  depth  of  not  less  than  9  feet  at  mean  low- water. 

Second.  The  wreck  of  the  schooner  Greyhound,  sunk  in  November^ 
1879,  was  broken  up  and  removed  from  the  main  channel  at  the  en- 
trance of  the  harbor. 

Third.  A  large  sunken  rock  (ledge)  lying  in  mid-channel  between  the 
north  and  south  piers  was  broken  up  and  removed  to  a  depth  of  12  feet 
at  mean  low-water,  containing  altogether  about  6^  cubic  yards;  and 
other  shoal  points  of  ledge  situated  in  the  main  channel  near  North 
Bocks  and  the  mouth  of  the  river  were  in  part  broken  up  and  removed^ 
These  submarine  operations  were  carried  on  between  the  28th  of  July 
and  the  11th  of  September,  and  afterwards  between  the  9th  and  3lst  of 
October,  1880. 

II.  AT  AND  NEAR  <<  THE  FALLS"  ABOVE  HAVERHILL,  AND  AT  ROCKS 
BRIDGE,  6f  MILES  BELOW  HAVERHILL. 

Under  a  contract  made  in  1879  with  the  Pentucket  Navigation  Com- 
pany for  the  removal  fix)m  the  channel  at  the  "  Lower  Falls  ^  of  95J 
cubic  yards  of  sunSen  ledge,  at  $30  per  cubic  yard,  measured  in  situ^ 
this  channel  has  been  completed  to  its  full  projected  width  and  depth. 
This  work  was  commenced  in  September,  1879,  and  completed  on  the 
25th  of  October,  1880. 

For  the  further  improvement  of  the  channel  at  ^^The  Falls"  and 
Bocks  Bridge,  a  dredging  machine  and  scows  (specially  adapted  to 
this  work),  with  full  crews  for  the  same,  were  hired  by  the  day  at  $75 
I>er  working  day  of  ten  hours.  Dredging  operations  were  commenced 
at  the  "  Upper  Falls"  on  the  30th  of  July,  and  continued  to  the  foot  of 
the  "Lower Falls"  till  the  2d  of  November;  during  which  period  the 
channel  at  the  "  Upper  Falls  "  was  straightened,  widened,  and  deepened 
where  necessary  for  the  completion  of  the  same.  The  channel  at  the 
"  Lower  Palls"  and  below  was  also  deepened,  widened,  and  straightened, 
and,  with  the  aid  of  a  diving  party,  a  very  large  quantity  of  ledge  ana 
bowlders  wa«  broken  up  and  removed  from  the  channel  throughout  the 
whole  extent  of  "  The  Falls. "  The  unusually  low  state  of  the  river  this 
season  facilitated  these  operations  to  a  degree  seldom  to  be  experienced, 
and  for  this  reason  they  were  continued  until  stopi)ed  by  a  rise  of  water. 
On  the  10th  of  November  the  dredging-machine  and  diving  party  were 
transferred  to  Bocks  Bridge,  where  they  were  employed  until  the  20th 
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of  Kovember  in  deepeniug  the  channel  and  in  removing  numerous  laiPge 
bowUlers,  by  which  navigation  had  been  much  endangered  at  that  place. 

By  the  operations  above  described  the  navigation  of  the  river  has  been 
very  much  improved  during  the  past  season.  But  more  work  still  re- 
mains to  be  done,  especially  in  the  removal  of  sunken  rocks  at  *•  The 
Falls,^  at  Rocks  Bridge,  and  in  Newburyport  Harbor,  for  effecting  all 
the  improvements  necessary. 

In  the  completion  of  all  the  work  that  remains  to  be  done  for  the 
improvement  of  this  river,  as  now  projected,  from  the  head  of  "  The 
FfiJls"  above  Haverhill  down  to  its  mouth  at  Plum  Island  Point,  the  cost 
is  estimated  as  follows,  viz : 

1.  Removing  sunken  rocks  and  shoals  in  "The  Falls'*  above  Haverhill $1,500 

2.  Deepening  and  removing  sunken  rocks  from  the  channel  at  fiocks  Bridge  (6f 
miles  below  Haverhill) 2,000 

3.  Completing  the  breaking  up  and  removal  of  North  Rocks  near  the  mouth  of 
the  river  in  Newbnryport  Harbor  to  a  depth  of  9  feet  at  mean  low- water — 150 
cubic  yards,  at  $30  per  cubic  yard 4,500 

4.  Breaking  up  and  removing  the  ledge  known  as  **The  Boilers"  (in  front  of 
the  wharves  near  the  custom  house)  to  a  depth  of  5  feet  at  mean  low-water, 

350  cubic  yards,  at  $25  per  cubic  yard 8, 750 

5.  Breaking  up  and  removing  South  Gangway  Rock  in  Newburyport  Harbor  to 
a  depth  of  9  feet  at  mean  low- water,  120  cubic  yards,  at  $27  50  per  cubic 

yard  (as  contracted  for) 3  300 

6.  Breaking  up  and  removing  South  Badger  Ledge  in  Newburyport  Harbor  to 
a  depth  of  10  feet  at  mean  low-water,  50  cubic  yards,  at  $44  per  cubic  yard 

(as  contracted  for) 2,200 

7.  Breaking  up  and  removing,  to  a  depth  of  9  feet  at  mean  low-water,  North 
Rock  Spur,  13  cubic  yards,  at  $44  per  cubic  yard  (as  contracted  for) 572 

8.  Survey  of  Merrimac  River  from  Lawrence,  Mass.,  to  Manchester,  N.  H.,  called 
for  by  the  river  and  harbor  act  of  March  3,  1881,  and  as  ordered  by  the  de- 

J>artment 800 
ding  for  engineering  expenses,  superintendence,  and  other  contingencies, 
say .*. 3,378 

Total 27,000 

Amount  appropriated  by  the  river  and  harbor  act  of  March  3,  1881 9, 000 

Additional  amount  required  for  completing  all  the  work  now  projected  for  the 

imiiroveraent  of  this  river 18, 000 

Under  the  appropriation  of  March  3, 1881,  the  following  contracts  have 
been  made  for  completing  the  work  described  in  items  5, 6,  and  7  above, 
to  wit: 

1.  With  Mr.  Geo.  W.  Townsend  of  Boston,  Mass.,  June  17, 1881,  the  lowest 
of  three  bidders  for  the  breaking  up  and  removal  of  120  cubic  yards,  more 
or  less,  of  South  Oangwav  Rock,  in  completion  of  same,  at  $27  50  per  cubic 
yard,  measured  tit  HtUj  tne  same  to  be  completed  on  or  before  the  3l8t  of 
October,  1881,*  amounting  to $3,300  00 

2.  With  Messrs.  Trumbull  &  Cheney,  of  Boston,  Mass.,  June  20,  1881,  the  , 
lowest  of  three  bidders  for  the  breaking  up  and  removal  of  Sonth  Badger 
Ledge  (50  cubic  yards)  and  North  Rock  Spar  (13  cubic  yards),  aggregat- 
ing 63  cubic  yards,  more  or  less,  at  $44  per  cubic  yard,  measured  in  idtUf 
amounting  to 2, 272  00 

Of  the  balance  of  this  appropriation  there  is  to  be  applied  to  the  survey  of 

-  the  river  from  Lawrence,  Mass.,  to  Manchester,  N.  H.,  the  sum  of .. .        800  00 

And  to  contingent  expenses  and  work  for  the  partial  improvement  of  the 
river,  as  above  projected,  the  sum  of 2, 628  00 

Total 9,000  00 

Merrimac  River,  up  as  far  as  Haverhill,  lies  in  the  collection  district  of  Newburyport, 
Hass.,  of  which  Newburyport  is  the  port  of  entry.  The  nearest  light-house  is  on  Plum 
Island,  at  the  mouth  of  the  river. 

*  Operations  were  commenced  under  this  contract  on  the  30th  of  Jane,  1881. 
33  E 
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The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  port  of  Newburyport,  Mass.  (at  the  month  of  Merrimac  Eiver),  for 
the  year  ending  December  31, 1880,  has  been  fnmished  by  the  United 
States  deputy  collector  of  customs  at  that  port,  to  wit : 

Amount  of  revenue  collected $2,472  46 

Value  of  imports 10,940  92 

Value  of  exports 2,725  00 

Arrivals,  foreign number..  29 

Departures,  foreign do 35 

Arrivals,  domestic do 429 

Departures,  domestic do 405 

Vessels  built,  7 ;  tonnage,  358.44. 

The  following  papers  are  hereto  appended,  to  wit : 

Three  abstracts  of  proposals. 
Abstract  of  contracts  made. 

Money  statement 

July  1, 1880,  amount  available $15,442  05 

Amount  appropriated  by  act  approved  March  3,  1881 9,000  00 

$24,  442  05 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 15,469  52 

July  1, 1881,  amount  available 8,972  53 

Amount  (estimated)  required  for  completion  of  existing  pnvject 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     18, 000  00 


Abstract  of  proposals  received  August  17, 1880,  for  remoral  of  a  portion  of  Gangway  Rock 
{Netchuryport  Harbor)^  in  Merrimac  River,  Massachusetts. 


u 

1 

Bidders. 

Besidence. 

About  25  cubic  yards. 

James  Andrews 

Biddeford,  Me 

$30   ppr  cubic   yard, 
measured  in  »itu. 

11 

tract  of  proposals  received  June  6,  1881,  for  breaking  up  and  renu 
Rock  {Newburyport  Harbor ,)  in  Merrimac  River ,  Massa 

wing  Sofith  Gangway 
ehusetts. 

Bidden. 

Residence. 

A  bout  120  cubic  yard*. 

1 

Geo.  W.  Townsend 

Boston,  Mass 

$27. 50  per  cubic  yard, 
measured  in  titu. 

$37  per  cubic  yard, 
measured  in  situ. 

$38   per  cubic  yard, 
measured  in  situ. 

r 

Isaac  Hamilton  and  Gardner  Floyd - 

Portland,  Me 

8 

Charles  A.  Trumbull  and  Ethan  K.  Cheney 

Boston,  Mass 
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Abstract  of  proposals  received  Jun^  6,  1881,  for  removal  of  two  sttnken  ledges  (Neioburyport 
Harbor )f  in  Merrimac  Eiver,  Massachusetts, 


ft 


About  63  cubic  yarda,  measured  in  Htu. 


Bidden. 


Besidence. 


South  Badger  Ledge, 
about  50  cubic  yards. 


Tnunbull  &  Cheney Boston,  Mass $44  per  cubic   vard, 

measured  in  titu. 

Geo.  W.  Townsend Boston,  Mass H^  per  cubic   yard , 

measured  in  itittt. 

Isaac  Hamilton  and   Card-    Portland,  Me $48  per  cubic  yard, 

ner  Floyd measured  in  ntu. 


Korth     Bock     Spur, 
about  13  cubic  yards. 


$44  per  cubic  yard, 
measured  in  ntu. 

$47  per  cubic  yard, 
measured  in  situ. 

$48  p«'r  cubic  yard, 
measured  in^tii. 


Abstract  of  contracts  made  daring  the  fiscal  year  ending  June  30,  1881, /or  improvement  of 
Mei^rimac  liivery  Massachusetts, 


Date  of  I 
contract. 

"  188(1  ~  I 
Aug.  26. 


1881. 
June  17. 


June  20. 


Contractors. 


I 


Nature  of  work. 


Jame«  Andrews,  Biddeford. 
Me. 


Geo.  W.  Townsend,  Boston. 
Mass. 


Breaking  up  and  removing  the  remain 
ing  portion  of  Gangway  Kock,  22 J 
cubic  yards,  more  or  less. 
Breaking  up  and  removing  South  Gang- 
way Rock,  120  cubic  yards,  more  or 
loss. 

Trumbull  &  Cheney,  Boston.,  Breaking  up  and  removing  South  Badger 
Mass.  *  Ledge  (50  cubic  yai^s)  and  North  Rock 

I      Spur  (13  cubic  yards)  aggregating  63 
cubic  yards,  more  or  hss. 


Price     per    cubic 
yard. 


$30,    measured 


in 


$27.60,    measure<l 
in  situ. 


$44,    measured 
titu. 


A  i8. 

IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

For  the  several  works  projected  in  1866,  and  since,  for  the  improve- 
ment of  Boston  Harbor,  including  those  in  Hingham  Harbor,  Mystic 
Kiver,  Charles  River,  and  the  channel  leading  to  Nantaskct  Beach,  the 
following  sums  have  been  appropriated  by  Congress,  viz: 

By  acts  from  March  2,  1867  to  March  3,  1879 $1,271,000 

By  act  approved  June  14,  1880  ($30,000  to  be  expended  in  Boston  Harbor ; 
$22,500  at  the  mouth  of  Charles  River  in  said  harbor,  and  up  to  Water- 
town  ;  $17,500  at  the  month  of  Mystic  River  in  said  harbor;  and  $5,000 

from  said  haibor  to  Nantasket  Beach) 75, 000 

By  act  approved  March  3,  1881  ($40,000  to  be  expended  in  said  harbor ; 
$35,000  at  the  mouth  of  Charles  River  in  said  harbor  and  up  to  Watertown ; 
$20,000  in  said  harbor  at  mouth  of  Mystic  River;  and  $5,000  from  said 
harbor  to  Nantasket  Beach) 100,000 

Total... ^ 1,446,000 

The  unexpended  balance  of  the  above  appropriations  available  July  1, 1880, 
was $91,698  92 

Amount  expended  during  fiscal  year  ending  June  30,  1881,  including  out- 
standing liabilities : 61,461  70 

Tot-al  amount  available  July  1,  1881 , 130,237  22 

During  the  fiscal  year  ending  June  30,  1881,  the  following  work  has 
been  done  for  the  improvement  of  this  harbor,  to  wit : 
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I,  BOSTON  HARBOR  (PROPER.) 

1.  Under  the  appropriation  of  $50,000  made  by  tlie  river  and  harbor 
act  of  March  3,  1879,  a  contract  was  made,  Augnst  29,  1879,  with  the 
New  England  Dredging  Company,  of  Boston,  Mass.,  the  lowest  of  two 
bidders,  for  (a)  38,000  cubic  yards,  more  or  less,  of  dredging  at  Anchor- 
age 8hoal,  for  obtaining  a  depth  of  23  feet  at  mean  low-water,  at  74  cents 
per  cubic  yard,  measured  in  mtu  ;  and  {h)  G,(MK)  cubic  yards,  more  or  less, 
of  dredging  at  the  Lower  Middle  Shoal,  to  the  same  depth  as  above,  at 
84  cents  per  cubic  yard,  measured  in  situ. 

Operations  were  commenced  under  this  contract  at  Anchorage  Shoal 
on  th^  15th  of  September,  1879,  and  continued  up  to  the  17th  of  Decem- 
ber, 1879,  when  they  were  suspended  for  the  winter :  they  were  resumed 
on  the  19tli  of  April  and  continued  up  to  the  middle  of  June,  resulting 
in  21,054  cubic  yards  of  dredging,  measured  in  sitUj  under  said  contract. 

Operations  were  then  commenced  at  the  Lower  Middle  Shoal,  and  were 
continued  up  to  the  15th  of  August,  1880,  when  they  were  resumed  at 
Anchorage  Shoal.  .  This  contract  was  completed  on  the  22d  of  Septem- 
ber, 1880,  under  whicli  a  total  of  27,550  cubic  yards  of  dredging  (in  situ) 
was  done  at  Anchorage  Shoal,  by  which  the  channel  was  opene<l  for  a 
width  of  550  feet  to  a  depth  of  23  feet  at  mean  low- water,  and  a  total 
of  5,007  cubic  yards  of  dredging  (in  situ)  was  done  at  the  Lower  Mid- 
dle ShoiU,  for  obtaining  a  width  of  600  feet  to  a  depth  of  23  feet  at  mean 
low -water. 

Under  the  appropriation  of  $30,000  made  by  the  river  and  harbor  act 
of  June  14, 1880,  for  the  harbor  proper,  a  contract  was  made,  August,  27, 
1880,  with  Messrs.  Moore  &  Wright,  of  Portland,  Me.,  the  lowest  of  four 
bidders,  for  05,000  cubic  yards,  more  or  less,  of  dredging  at  Anchorage 
Shoal,  at  39  cents  per  cubic  yard,  measured  in  scows^  under  which  con- 
tract 23,907^  cubic  yards  of  tlredging  has  been  done  up  to  include  June 
30,  1881,  and  it  is  exi>e<5ted  that  the  contract  will  be  completed  during 
the  present  season. 

Under  the  approi»riation  of  $40,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  proposals  are  to  be  invited,  as  soon  as  practicable,  for 
completing  all  the  i)rojected  dredging  at  Anchorage  Shoal,  for  which  it 
is  believed  that  the  amount  now  available  will  be  sufficient. 

The  estimated  cost  of  the  additional  work  that  remains  to  be  done  in 
this  harbor  (proper)  is  as  follows  to  wit; 

1.  Building  in  part  the  sea-wall  on  Rainsford  Island  (built  in  1840) $4,500 

2.  Repair  of  sea  walls  on  (treat  Brewster,  Lovell's,  Gallop's,  and  Long  islands.     6,500 

3.  Widening  main  ship-channel  at  Upper  Middle,  at  its  western  end ;  20,000 
cubic  yards  of  dredging,  at  50  cents  per  cubic  jy^ard 10, 000 

Addiug  for  engineering  expenses  and  other  contingencies,  say 3, 000 

Total 24,000 

n.  CHARLES  RIVER,  BOSTON  HARBOR,  MASSACHUSETTS. 

The  project  for  the  improvement  of  this  river  is  based  on  surveys 
made  in  1879  and  1880  from  its  mouth  up  to  the  head  of  tide- water  at 
Watertown,  a  distance  of  about  OJ  miles.  This  project,  as  modified, 
consists  of  straightening,  widening,  and  deepening  its  channel ;  first, 
from  it«  mouth  up  to  Western  Avenue  Bridge  (a  distance  of  about  4| 
miles),  to  a  depth  of  not  less  than  7  feet  at  mean  low- water  (or  about  17 
feet  at  mean  high-water),  for  a  width  of  200  feet;  second^  from  Western 
Avenue  Bridge  up  to  Market  Street  Bridge  (an  additional  distance  of 
about  3 J  miles),  to  a  depth  of  not  less  than  0  feet  at  mean  low- water 
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(or  about  16  feet  at  mean  high-water),  for  a  width  of  80  feet;  and,  third y 
from  Market  Street  Bridge  up  to  the  dam  at  the  head  of  tide- water  (an 
additional  distance  of  about  If  miles),  to  a  depth  of  2  feet  at  mean  low- 
water  for  a  width  of  60  feet. 

The  estimated  cost  of  this  improvement,  based  upon  the  prices  of  existing 
contracts,  is $125,000 

Aggregate  amount  of  appropriations  made  therefor  by  the  river  and  harbor 
acts  of  June  14,  1880,  and  March  3,  1881,  as  above  stated,  is 57, 500 

Additional  amount  required  for  completion p 67, 500 

Under  the  appropriation  of  $22,500  made  by  the  river  and  harbor  act 
of  June  14,  1880,  for  the  improvement  of  Charles  River,  a  contract 
was  made,  August  27,  1880,  with  Messrs.  Moore  &  Wright,  of  Port- 
land, Me.,  the  lowest  of  four  bidders,  for  50,000  cubic  yards,  more  or 
less,  of  dredging  below  Brookline  Bridge,  at  39  cents  per  cubic  yard, 
measured  in  scows.  Dredging  was  commenced  under  this  contract  in 
November,  1880,  and  has  been  continued  to  date  (when  not  interrupted 
by  ice),  resulting  in  33,114  cubic  yards  of  dredging  under  that  contract, 
with  the  probability  that  the  contract  will  be  completed  not  later  than 
the  end  of  September  next. 

Under  the  appropriation  of  $35,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  for  this  river,  a  contract  was  made,  June  14,  1881, 
with  the  Eastern  Dredging  Company,  of  Portland,  Me.,  the  lowest  of 
thiee  bidders,  for  100,000  cubic  yards,  more  or  less,  of  dredging,  srt  37 
cents  per  cubic  yard,  measured  in  situ — operations  to  be  commented  at 
once.  Under  this  contract  the  channel  will  be  completed  up  to  Market 
Street  Bridge  for  a  width  of  about  80  feet  to  a  depth  of  6  feet  at  mean 
lowwater,  or  16  feet  at  mean  high-water. 

The  cost  of  completing  the  channel  from  Market  Street  Bridge  up^o 
the  dam  at  Watertown  (If  miles)  for  a  width  of  60  feet,  and  to  a  depth 
of  2  feet  at  mean  low-water  (or  about  12  feet  at  mean  high-water),  is 
estimated  as  follows,  to  wit: 

150,000  cubic  yards  of  dredging,  at  40  cents  per  cubic  yard * |fiO,  000 

Adding  for  engineering  expenses  and  other  contingencies,  say 7,  GOO 

Total,  as  above  stated 07,500 

III.  MYSTIC   RIVER. 

Under  the  appropriation  made  for  this  river  by  the  river  and  harbor 
act  of  March  8.  1879,  the  channel  near  its  mouth  (in  front  of  the  navy- 
yard)  was  dredged  to  a  depth  of  23  feet  at  mean  low-water  for  a  width 
of  about  125  feet.  This  work  was  done  by  contract  and  was  completed 
in  March,  1880. 

Under  the  appropriation  of  $17,500  made  therefor  by  the  river  and 
harbor  act  of  June  14, 1880,  a  contract  was  made,  August  27, 1880,  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  the  lowest  of  five  bi<iders, 
for  50,000  cubic  yards,  more  or  less,  of  dredging  at  29  cents  per  cu  bic 
yard,  measured  in  scows. 

Operations  were  commenced  under  this  contract  in  November,  1880, 
and  completed  June  30, 1881,  resulting  in  48,343  cubic  yards  of  dredging 
under  said  contract.  By  this  dredging  the  channel  has  been  opened  to 
a  depth  of  23  feet  at  mean  low-water,  for  an  average  additional  width 
of  about  125  feet,  making  its  total  average  width  about  250  feet. 

Under  the  appropriation  of  $20,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  for  this  river,  a  contract  was  made,  June  14, 1881,  with 
the  Eastern  Dredging  Company,  of  Portland,  Me.,  the  lowest  of  two 
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bidders,  for  80,000  cubic  yards,  more  or  less,  of  dredginpr,  at  22  cents  per 
cubic  yard,  measured  in  ftcows^  the  same  to  be  completed  March  31, 
1882.  By  this  contract  all  the  work  projected  for  the  improvement  of 
this  river  will  be  completed. 

IV.  NANTASKET  BEACH  CHANNEL. 

Under  the  appropriation  of  $5,000  made  by  the  river  and  harbor  act 
of  June  14,  1880,  a  survey  was  made  in  September  and  October,  1880, 
in  order  to  ascertain'  the  object  and  extent  of  the  improvement  for  which 
this  appropriation  was  made,  and  the  project  based  ui>on  this  survey 
consists  of  widening  and  deepening  the  channel  leading  to  the  beach  by 
dredging  and  rock  excavation,  so  as  to  have  for  a  width  of  not  less  than 
100  feet  a  depth  of  9 J  feet  at  mean  low-water,  or  about  19:^  feet  at  mean 
high-water.  On  the  13th  of  December,  1880,  a  contract  was  made  with 
Mr.  Robert  Hamilton,  jr.,  of  Chebeague  Island,  Me.,  the  lowest  of  three 
bidders,  for  15,000  cubic  yards,  more  or  less,  of  dredging,  at  18|  cents 
per  yard,  measured  in  scows.  This  contract  was  completed  on  the  24th 
of  May,  1881,  by  21,924  cubic  yards  of  dredging,  whereby  the  channel 
was  opened  for  a  width  of  about  70  feet  with  the  projected  depth. 

The  estimated  cost  of  the  completion  of  this  channel,  as  now  projected, 
is  ab  follows,  to  wit: 

1.  3ft, 000  cubic  yanls  of  dredging,  at  20  cents  per  cubic  yard $6, 000  00 

2.  60  cubic  yards  of  sunken  ledge,  broken  up  and  removed,  at  $50  per 

cubic  yard,  measured  in  situ .' 3, 000  00 

Engineering  expenses  and  other  contingencies 1,302  28 

Total 10,302  28 

Amount  available  July  1,  1881 5,302  28 

Amount  (estimated)  required  to  complete  the  projected  improvement  of 
channel...^ 5,000  00 

The  works  completed  up  to  July  1, 1881,  for  the  preservation  and 
improvement  of  this  harbor,  cous'st  of  the  following,  to  wit: 

1.  Sea-walls  have  been  built  for  the  protection  of  the  headlands  at 
Point  Allerton,  Great  Brewster  Island,  Lovell's  Island  (north  and  south- 
east heads*),  Gallop's  Island,  Long  Island  (north  head),  Kainsford  Island, " 
and  Deer  Island  (north,  middle,  and  south  heads),  some  of  which  are  in 
good  condition  and  others  require  repairs. 

2.  Sunken  rocks  have  been  broken  up  and  removed,  including  Kelly's 
Bock,  and  all  the  known  sunken  ledges  near  it,  Tower  Rock,  Corwin 
Rock,  the  ledges  recently  discovered  at  the  west  end  of  Great  Brewster 
Spit,  and  between  there  and  George's  Island,  all  situated  in  the  main 
ship-channel  at  "The  Narrows,"  to  a  depth  of  23  feet  at  mean  low- water ; 
also,  to  the  same  depth  the  sunken  ledges  and  bowlders  recently  discov- 
ered in  the  main  ship-channel  at  the  Upper  Middle;  also.  Barrel  Rock, 
in  Broad  Sound,  and  State  and  Palmyra  Rocks,  situated  about  one-half 
a  mile  east  of  Castle  Island. 

o.  The  main  shipcJtannel  has  been  straightened,  widened,  and  deep- 
ened, so  as  to  have  a  width  of  not  less  than  '600  feet  and  a  depth  of  not 
less  than  23  feet  at  mean  low-water  at  the  west  end  of  Great  Brewster 
Spit,  at  the  southeast  and  southwest  points  of  LovelFs  Island  and  Cape 
Cod  Shoal,  at  the  Upper  Middle,  and  at  Anchorage  Shoal. 

4.  Man-of-war  Shoaly  in  the  Upper  Harbor,  at  the  confluence  of  Charles 
and  Mystic  rivers,  has  been  entirely  removed  by  dredging  to  a  depth 
of  23  feet  at  mean  low-water. 

5.  The  channel  in  Mystic  Bivcr^  near  its  mouthy  has  been  opened  by 
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dred^Dg  to  a  depth  of  23  feet  at  mean  low-water  for  an  average  width 
of  250  feet 

6.  In  Hingham  Harbor  the  channel  has  been  opened  by  dredging  and 
the  excavation  of  sunken  ledges  for  a  width  of  100  feet  to  a  depth  of  8 
feet  at  mean  low-water. 

7.  Noshes  Bock  Shoal^  situated  in  the  lower  harbor  of  Boston,  between 
Point  Allerton  and  Great  Brewster,  has  been  removed  by  dredging  and 
the  excavation  of  sunken  rocks  to  a  depth  of  not  less  than  20^  feet  at 
m^an  low- water,  being  an  increase  of  about  7  feet  in  depth  on  its  shoal- 
est  part. 

The  location  of  all  the  above-named  completed  works  are  shown  on  the 
sketch  of  Boston  Harbor  accompanying  last  annual  report. 

In  the  annual  report  for  the  fiscal  year  ending  June  30,  1878,  will  be 
found  a  history  of  the  works  then  completed,  giving  their  commence- 
ment, progress,  and  completion,  which  it  is  not  deemed  necessary  to  re- 
peat in  this  report. 

The  following  is  a  recapitulation  of  the  additional  amounts  required 
for  the  completion  of  the  several  works  projected  for  the  improvement 
of  Boston  Harbor,  to  wit : 

1.  Widening  main  ship-channel  at  Upper  Middle  at  its  western  end,  and  for 

rebuilding  and  repairing  sea-walls  in  Boston  Harbor  proper r $24, 000 

2.  Completing  improvement  of  Charles  River 67,500 

3.  Completing  channel  leading  to  Nantasket  Beach * 5, 000 

Total 96,500 

Which  amount  could  be  profitably  expended  during  the  fiscal  year 
•ending  June  30,  1883. 

The  several  works  completed  and  now  project-e*!  for  the  improvement  of  this  harbor 
are  in  the  port  of  Boston  and  in  the  collection  district  of  Boston  and  Charlestown, 
Ma&s. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
this  port  for  the  year  ending  December  31,  1880,  has  been  furnished  by 
the  United  States  collector  of  customs,  to  wit : 

Collected  for  revenue 121,482,020  52 

Value  of  domestic  merchandise  exported 66,393,615  00 

Value  of  foreign  merchandise  exported  (re-exports) 1, 444, 6H1  00 

Value  of  foreign  coin  and  bullion  exjiorted 31,923  00 

Value  of  merchandise  imported 68,649,083  00 

Value  of  coin  and  bullion  imported 128,301  00 

Namber.  Tonnage. 

American  vessels  arrived  from  foreign  ports 515  225,348.00 

Forei^  vessels  arrived  from  foreign  ports 2,590  l,2o4,370.00 

American  vessels  cleared  for  foreign  ports 569  233, 617. 00 

Foreign  vessels  cleared  for  foreign  ports 2, 569  1, 198, 031. 00 

Arrivals— Hjoastwise 906  933,300.00 

Clearances— coastwise 1, 236  1, 092, 518. 00 

Teasels  built  within  the  district 15  5,018.51 

The  report  of  vessels  in  coasting  trade  only  represents  a  portion  of  the 
vessels  engaged  in  that  trade,  and  only  such  as  are  required,  for  special 
reasons,  to  make  a  formal  entry  of  same. 

The  following  papers  are  hereto  appended,  viz : 

Abstract  of  proposals  received. 
Abstract  of  contracts  made. 

A  sketch  of  Boston  Harbor,  showing  the  locations  of  the  several  works  of  improve- 
ment completed  to  date,  accompanied  the  last  annual  report. 
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Money  statement 

Jttly  1,  1880,  amount  available |91,698  92 

Amount  appropriated  by  act  approved  March  3, 1881 100, 000  00 

$191,698  92 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18b0 ! 57, 014  03 

July  1,  1881,  outstanding  liabilities 4,447  67 

61,461  70 

July  1,  1881,  amount  available 130,237  22 

Amount  (estimated)  required  for  completion  of  existing  project 96, 50O  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     96, 500  00 


Abstract  of  proposals  received  Attgust  17  j  li^iiOj  for  dredging  in  Boston  Harbor,  Massachusette. 


Biddere. 


Moore  &  Wright 

New  England  Dredging  Co. . , 

Aug.  B.  Martin 

Frank  Pidgeon,  Jr 

Jeaae  Boyntou  and  Lyman 
Boynton. 

Joaeph  E.  Bartlett 

laaao  A.  Sylvester 


Rebidence. 


Portland,  Me : . . . 

Boston,  MaiSB 

Boston,  Mass 

New  York  City 

Providence,  B.  I.,  Bos- 
ton, Mass. 

Boston,  Mass 

Newton,  Mass 


Dredging,  measured  in  scows. 


Anchor  ag  e  Mystic  River  Chaileu  River, 
Shoal,  50,000  Shoal,  50,000  100,000  cubic 
cubic  yards,    cubic  yards.  '  yards. 


Per  ctt.  yd.   I   Per  eu.  yd. 
$0  39  ,  $0  29 

49 
60 
09 
72 


Per  eu.  yd. 
$0  39 


45 
74 


40 


Abstract  of  proposals  received  December  6,  1880, /or  dred^in^  and  the  removal  of  sunken 
ledges  from  the  channel  leading  from  Bost&n  Harbor  to  Nantasket  Beach,  Massadiusetts. 


^t 


Bidders. 


Robert  Hamilton,  jr  . 
William  Woollev  .... 
William  W.  Wright . 


Residence. 


Dredging  15,000 
cubic  yaj:ds,more 
or  less,  measured 
in  scows. 


Removal  of  three 
sunken  ledges, 
about  12  cuDic 
yards,  measured 
in  situ. 


Chebeagne  Island,  Me.  | 

Boston,  Mass 

Geneva,  N.  Y 


Per  eu.  yd. 

$0  18i 


25      J 

27    !) 


No  proposals  re- 
ceivt-d. 


Abstract  of  proposals  received  June  6,  lS61,for  dredging  in  Boston  Harbor,  Massachusetts. 


«S* 


Bidders. 


Eastern  Dredging 
Companj',  by  Will- 
iam W.  Wright, 
president 

New  England  Dredg- 
ing Conn>any,  by 
Charles  U.  Souther, 
treasurer. 


Residence. 


Portland,  Me. 


I 


Boston,  Mass . 


Mystic  River 
Shoal,  50,000  cu- 
bic yanls. 


22  cents  per  cubic  , 
yard,  measured 
in  scows.  I 

35  cents  per  cubic 
yard,  mcasui-ed  ; 
in  scows. 


Charles  River, 
100,000  cubic 
yards. 


Remarks. 


Augustus  B.  Martin . . '  Boston,  Mass .  | 


I 


37  cents  par  cubic 
yard,  measured 
in  situ. 

3o  cents  per  cubic 
yartl,  measured 
m  scows. 

f35  cents  per  cu-  {  Below  Brookline 
bicyard,  moas-       Bridge, 
ured  in  situ.     \ 
I  37  con  taper  cu-  ■  Above  Brookline 
bicyard,meas-  |      Bridge, 
ured  in  eitu.      . 
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Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improve- 
inent  of  Boston  Harbor j  Massachusetts. 


Date  of 
oontract. 


Contractoni. 


Nature  of  work. 


j  Price  per 
, cubic  yard, 
I  measured 


1880. 
Aug.  27     Moore  &,  Wright.  Portland, 

,      Me. 
Aug.  27     Moore  Sc  Wright,  Portland, 

'      Me. 
Aug.  27  1  Moore  &  Wright,  Portland, 

;      Me. 

Dec.  13   ,  Robert  Hamilton,  jr.,  Che- 
beagne  Island,  Me. 
1881.     ;  ^ 

June  14  I  Eastern      Dredging     Com- 
pany, Portland,  Me. 
June  14  '  Kaste'm      Dredging     Com- 
I      pany,  Me. 


;  Dredging  at  Anchorage  Shoal,  65, 000  cubic  yards, 
I      more  or  leas. 
Dredging  Mystic  Kiver  Shoal,  50,000  cubic  yards, 

iiiore  or  Uhh. 
Dredging  Charles  Kiver  from  near  ite  mouth  in 
I      the  harbor,  upwards.  50,000  cubic  yai*ds,  more 
I      or  less. 

I  Dredging  channel  leading  from  Boston  Harbor 
1      to  Nantaskot  Beach.  15,000  cubic  yards,  more 

or  less. 
I  Dredging  M}  stio  River  Shoal,  80,000  cubic  yards, 
I      more  or  less. 
Dredging  Charles  River  from  near  its  month  to 

Biookliue  Bridge  and  thence  to  Market  Street 

Bridge,  100,000  cubic  yards,  more  or  leas. 


^Per.  cfi.  yd. 
$0  39 

29 


39 


181 


*37 


"Measured  in  ntu. 

A  19. 

IMPROVEMENT  OP  SCITUATE  HARBOR,  MASSACHUSETTS. 

A  survey  of  this  harbor  was  made  in  1878,  with  a  view  to  its  adapta 
bility  as  a  harbor  of  refuge. 

It  is  situated  on  the  west  shore  of  Massachusetts  Bay,  about  midway 
between  Boston  and  Gurnet  light,  and  distant  about  14  miles  from  each. 
It  is  also  distant  from  Eace  l^oint  about  25  miles,  in  a  direction  about 
N.  220  W. 

The  coast  between  Scituate  and  the  entrance  to  Boston  Harbor,  is  so 
densely  studded  with  dangerous  shoals  and  sunken  rocks  that  no  vessel 
could  find  shelter  there  at  times,  when  most  necessary — in  fogs  and 
easterly  storms — so  that  if  a  vessel  passing  around  Cape  Cod,  or  com- 
ing elsewhere  from  the  eastward,  should  fail  to  make  Boston  Harbor, 
and  fall  to  the  leeward,  it  could  now  find  no  other  refuge  except  Ply- 
mouth Harbor  (about  18  miles  to  the  southward),  the  approach  to  which 
at  the  "Cow  Yard"  is  diflScult  and  dangerous,  especially  for  strangers. 

This  harbor  has  no  protection  from  easterly  storms,  and  in  its  deepest 
part  has  not  more  than  3  to  5  feet  of  water  at  mean  low-water  (the  mean 
rise  and  fall  of  the  tides  being  9J  feet),  and  this  for  an  area  not  exceed- 
ing 6  acres.  It  would  therefore  be  necessary,  in  order  to  make  it  a  har- 
bor of  refuge,  to  build  for  its  protection,  one  breakwater  or  more  at  its 
entrance,  and  to  excavate  a  basin  of  sufficient  depth  and  area  inside. 

In  the  project  submitted  in  the  report  on  the  survey,  it  was  proposed, 
in  order  to  have  an  easy  and  well  marked  entrance  into  the  harbor,  to 
build  two  breakwaters,  one  to  project  from  Cedar  Point  near  the' light- 
house on  the  north  side  of  the  entrance,  in  a  direction  S.  36°  E.  for  a 
distance  of  800  feet,  and  the  other  to  project  from  the  point  of  the  first 
cliffs,  on  the  south  side  of  the  entrance,  in  a  direction  N.  10°  W.  for  a 
distance  of  730  feet.  By  being  so  located,  they  shut  out  all  easterly 
winds  from  the  proposed  harbor,  and  also  occupy  the  shoalest  and  most 
favorable  sites  in  regard  to  cost. 

These  works  are  designed  to  be  built  of  rubble  stone,  to  a  height  of  4 
feet  above  the  plane  of  mean  high- water,  and  with  a  width  of  20  feet 
on  top,  of  which  the  exterior  slope  is  to  be  1:2,  and  the  interior  slope 
450 ;  and  the  channel  extremities  to  be  enlarged  and  raised  to  a  height 
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of  10  feet  above  mean  high- water,  so  as  to  afford  conspicuous  guides  for 
the  entrance. 

The  accompanying  sketch  shows  the  iniprovements  projected  for  this 
harbor. 

The  estii&ated  cost  of  the  two  breakwaters,  as  revised,  with  the 
greatly  increased  prices  now  ruling  for  such  work,  is  as  follows,  to- wit : 

55,000  toDS  of  rubble-stone  placed  in  the  breakwater,  at  $1.50  per  ton  of  2,240 

pounds $82,500 

Engineering  and  other  contingent  expenses *   7,500 

Total  for  breakwaters 90,000 

The  estimated  cost  of  the  dredging^  revised  to  correspond  with  modi- 
fied project  and  increased  prices  now  ruling  for  same,  that  would  be 
required  for  a  harbor  of  refuge  only  (1,450  feet  in  length  and  750  feet  in 
width)  is  as  follows,  to- wit : 

1.  Entrance,  so  as  to  have  a  depth  of  15  feet  at  mean  low-water  np  to  the  end  of 
outer  breakwater,  and  thence  sloping  from  15  to  12  feet  to  tne  end  of  the 
inner  breakwat^'r,  165,000  cubic  yards  of  dredging,  at  35  cents  per  ciibic 

yard,  measured  in  situ $57,750 

2.  Inner  harbor  for  a  depth  of  10  feet  at  mean  low-water,  and  to  be  12  feet  in 
depth,  for  a  width  of  'M)0  feet  next  to  the  inner  breakwater,  335,000  cubic 
yards,  at  35  cents  per  cubic  yard,  measured  in  situ  1 17, 250 

Engineering  and  other  contingent  expenses 15, 000 

Total  for  dredging  for  harbor  of  refuge * 190, 000 

Total  as  above  for  two  breukwattrs 90, 000 

Total  estimated  cost  for  harbor  of  refuge 280,000 

If  in  addition  to  the  foregoing  work  projected  for  a  harbor  of  refuge 
the  deepening  of  the  harlx)r  above,  as  shown  on  the  accompanying 
sketch,  for  the  benefit  of  the  local  commerce  of  Scituate,  should  be 
favorably  considered,  the  following  is  an  estimate  of  its  cost,  viz : 

Dredging  of  the  ~  upper  portion  near  the  wharves  of  Scituate  to  a  depth  of 
3  feet,  and  thence  increasing  to  a  depth  of  10  feet  at  mean  low-water, 
106,500  cubic  yards,  at  35  o«nts  per  cubic  yard,  measured  in  situ $87, 275 

Engineering  and  other  contingent  Expenses 2, 725 

Total  additional  cost  for  deepening  the  harbor  up  to  the  wharves 40, 000 

For  the  improvement  of  this  harbor,  the  following  appropriations 
have  beeu  made  by  Congress,  viz  : 

By  the  river  and  harbor  act  of  June  14,  1880 |7,500 

By  the  river  and  harbor  act  of  March  3,  1881 10,000 

Total 17,500 

Under  these  two  appropriations  a  contract  was  made  May  27,  1881, 
with  Mr.  Charles  H.  Edwards,  of  Quincy,  Mass.  (the  only  bidder),  for 
10,000  tons,  more  or  less,  of  "  granite  quarry  grout,^  at  $1.56  per  ton  of 
2,240  i)ounds,  placed  in  the  work,  or  for  an  inferior  and  smaller  kind  of 
rubble-stone,  at  $1.25  per  ton ;  the  same  to  be  completed  on  or  before 
the  30th  of  November  next  Operations  were  commenced  by  the  con- 
tractor in  the  latter  part  of  June. 

The  following-named  papers  are  hereto  appended,  viz : 

Abstract  of  proposals  received. 

Abstract  of  contracts  made. 

Sketch  showing  the  projected  improvements. 
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Money  statement 

July  1,  1880,  amount  available |7,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

$17,500  00 

July  1,  1881,  amoant  expended  during  fiscal  year,  exclusive  pf  outstanding 

liabiUties  July  1,  1880 220  06 

July  1,  1881,  amount  available 17,279  94 

Amount  (estimated)  required  for  completion  of  existing  project 262  500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .  100, 000  00 


Abetract  of  proposals  received  May  25,  1881,  for  furnishing  rubhle-ston^  for  breakwater  in 
Scituate  Harbor^  Massachusetts.  ' 


If 


Bidders. 


Besidence. 


About  18,000  tous  gran- 
it©  quarry  grout.    , 


1  '  Charles  H.  Edwards  . 


'  Qnincy,  Mass $1.56  per  ton  of  2,240 

I      pounds. 


Small  stones  and  bowlders 
in  such  proportion  aa 
may  be  accepted. 


$1.25  per  ton  of  2,240  pounds. 


Abstract  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881,  for  the  improvement 
of  Scituate  Harbor,  Massachusetts. 


Date  of 
contract. . 


Contractor. 


Nature  of  work. 


4 


1881.     ' 
May     27' '  Charles  H.  Edwards,  Quincy,  Mass. 


. '  Furnish  and  place  10,000  tons,  more     $1  56 
j      or  less,  "granite  quarry  grout"  in  I 
I      the  proposed  breakwater.  t 

'  Or  suitable  bowlders  of  smaller  di-  I    1  25 
j      mensions  than  required  for   the 

"granite  quarry  grout"  to  be  de-  1 
I  posited  in  the  core  of  the  work,  [ 
:      in  such  quantity  as  shall  be  ac-  ; 

cepted.  I 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 
Wmhington^  I),  (7.,  March  29,  1881. 
Sir  :  I  have  the  honor  to  submit  the  inclosed  project  of  Col.  Geo. 
Thom,  Corps  of  Engineers,  for  the  application  of  the  funds  available  for 
improving  Scituate  Harbor,  Massachusetts,  derived  from  the  appropria- 
tions made  by  the  river  and  harbor  act  of  June  14, 1880,  and  March  3, 1881 , 
amounting  respectively  to  $7,500  and  $10,000,  aggregating  $17,500. 

The  question  of  imprc^  ing  this  harbor  was  referred  to  the  Board  of 
Engineers  for  Fortifications  and  for  Eiver  and  Harbor  Improvements,  in 
September  last,  and  its  report,  together  with  Colonel  Thorn's  project,  was 
submitted  to  the  Secretary  of  War,  December  7,  1880,  and  by  him  sent 
to  the  House  of  Hepresentatives  for  the  information  of  the  Committee 
on  Commerce,  December  11, 1880. 


Digitized  by 


Google 


524         REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY 

In  submitting  the  report  I  concurred  in  the  views  of  the  Board,  with 
suggestion  that  the  plan  of  improvement,  as  well  as  the  order  of  the 
construction  proposed  by  it,  be  adopted.  But  the  appropriation  then 
available  ($7,500)  being  so  disproportionate  to  the  estimated  cost  of  the 
whole  work  ($235,000),  it  was  suggested  that  its  commencement  be  de- 
ferred for  the  present  to  await  the  future  actionof  Congi'ess. 

Congress  having  made  an  additional  appropriation  of  $10,000,  as  above 
stated,  it  may  be  considered  obligatory  upon  the  War  Department  to 
enter  now  ui)ou  the  work ;  and  I  have,  accordingly,  to  recommend  that  it 
be  undertaken  in  accordance  with  the  project  of  Colonel  Thom,  based 
upon  the  recommendation  of  the  Board  of  Engineers. 
Previous  papers  herewith. 

Very  respectfully,  your  obedient  servent, 

»  H.  G.  Wright, 

Chief  of  Engineers^  Brig,  and  Bvt  Maj.  Gen. 
Hon.  Egbert  T.  Lincoln, 

Secretary  of  War. 

[Ist  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 

Chief  ClerJ:. 
War  Department,  April  1, 1881. 


report  of  the  board  of  enaineers. 

Office  of  Board  op  Engineers  for  Fortifications 

and  for  elvbr  and  harbor  improvements,  f&c,  * 

New  Yorky  September  13,  1880. 

General  :  The  Board  to  whom  was  i-eferred  by  your  letter  of  July 
6, 1880,  the  subject  of  imi)roving  Scituate  Harbor,  has  the  honor  t6  sub- 
mit its  views  thereon  as  follows : 

This  harbor,  on  the  west  shore  of  Massachusetts  Bay,  about  midway 
between  Boston  light  and  Plymouth,  were  it  made  accessible  ac  all  stages 
of  the  tide,  and  suitably  protected  by  breakwaters,  would  be  much  re- 
sorted to  by  small  and  medium  class  vessels  na\igating  the  bay,  as  well 
as  by  those  of  a  larger  class  from  without,  driven  to  its  vicinity  by  the 
severe  northeast  gales  of  winter.  The  many  wrecks  ui)on  this  reach  of 
coast  during  the  past  years  attest  the  risk  incurred  by  the  commerce  that 
centers  in  Boston,  and  doubtless  is  the  cause  that  aid  has  been  more 
than  once  sought  for  its  further  protection.  Sin(*e  the  establishment 
of  a  first-class  light  on  Minof  s  Ledge  the  danger  to  shipping  entering 
the  bay  has  been  somewhat  lessened,  but  the  light  is  not  always  visible, 
by  reason  of  the  dense  snow-storms  of  this  latitude,  nor  can  it  be  of  much 
help  to  vessels  more  or  less  disabled,  nor  to  those  i)owerles8  to  resist 
vei'y  seuere  gales.    An  attainable  harbor  of  refuge  is  their  only  safety. 

As  early  as  1853,  by  resolution  of  the  Congress  of  the  United  States, 
Scituate  Harbor,  together  with  North  River,  adjacent,  was  surveyed 
under  the  direction  of  Bvt.  Maj.  J.  G.  Barnard,  Corps  of  Engineers.  In 
his  report,  November  16,  1853,  he  alludes  to  this  harbor  as  "near  the 
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great  track  of  the  immense  commerce  of  Boston,  and  upon  which  great 
losses  of  life  and  property  occur,"  and  adds: 

It  iH  believed  by  many  that  with  snch  iraprovements  as  could  be  given  it  by  art, 
it  may  be  made  the  means  of  affording  a  safe  refuge  to  all  vessels  requiring  it. 

Further,  as  a  means  of  accomplishing  the  end  proposed,  he  suggests 
dredging  the  harbor,  and'building  for  its  protection  a  breakwater  in  a 
southeast  direction  from  the  shore,  at  Light- House  Point. 

Nothing,  however,  was  done  at  that  time  beyond  the  survey  and  report ; 
but  after  many  years  this  subject  has  been  brought  up  anew,  and  memo- 
rials forwarded  to  Congress  asking  for  the  improvement  of  Scituate 
Harbor.  In  accordance  therewith,  the  river  and  harbor  act  approved 
June  18,  1878,  called  for  its  survey,  "  with  a  view  to  its  adaptability  as  a 
harbor  of  refuge."  This  survey  was  made  under  the  direction  6f  Gen. 
George  Thom,  Corps  of  Engineers,  and  following  his  report  thereon, 
with  chart  showing  his  plan  of  improvement,  Congress  appropriated 
$7,500  for  its  commencement. 

Accompanying  General  Thorn's  report  is  a  letter  of  the  Hon.  George 
Lunt,  setting  forth  quite  fully  and  cogently  the  question  at  issue.  He 
has  for  several  years  been  a  resident  of  Scituate,  and  has  evinced  on  all 
suitable  occasions  his  interest  in  the  improvement  of  its  harbor  as  a 
measure  for  the  general  benefit  of  commerce,  giving  much  time  and 
effort  to  its  furtherance. 

Also  a  report  of  a  committee  of  the  Boston  Board  of  Trade,  the  greater 
portion  of  which  we  quote  as  follows: 

The  situation  of  the  harbor,  its  proximity  to  Minot's  light,  its  size,  and  the  readi- 
ness with  which  it  could  be  entered  during  dangerous  on-shore  winds,  were  there  the 
necessary  dei»th  of  water,  are  doubtless  sufficiently  well  known  to  the  Board  to  need 
no  furthei  notice.  It  is  equally  well  known  that  there  are  few  days  in  the  year,  how- 
ever boisterous  the  weather,  when  there  are  not  many^vessels,  coasters,  fishermen, 
and  others,  bound  in  and  out  of  Boston  Bay.  With  strong  winds  from  northward 
and  the  northeastern  quarters,  vessels  making  for  this  port  ouen  fall  to  leeward  of  the 
liarbor,  and  there  is  then  nothing  for  them  but  to  drift  helplessly  and  hopelessly  into 
the  bay.  There  is  no  harbor  open  to  them,  the  entrance  to  Plymouth  Roadstead, 
known  as  the  Cow  Yard,  being  so  narrow  and  difficult  of  approach  for  a  stranger  as 
to  render  it  almost  wholly  useless.  During  the  winter,  and  in  fact  for  about  eight 
months  of  the  year,  the  winds  referred  to  are  accompanied  by  thick  weather,  rain, 
sleet,  or  snow,  sometimes  by  all  together,  and  oftentimes  by  intense  cold,  rendering 
it  at  such  times  very  difficult,  if  not  impossible,  to  work,  or  manage  a  vessel,  so  that, 
failing?  to  reach  Boston  Harbor,  she  is  virtually  at  the  mercy  of  the  elements  and  in  a 
aituation  of  the  utmost  peril. 

Your  committee  therefore  recommend  that  the  bar  and  harl>or  of  Scituate  be  dredged 
to  a  depth  of  15  feet  at  low-water,  so  as  to  render  it  available  as  a  harbor  of  retiige'at 
aU  times  for  vessels  of  small  and  medium  size.  They  recommend  that  a  breakwater 
from  the  northern  point  of  the  harbor  be  thrown  out  in  such  direction  and  to  such 
extent  as  the  engineers  employed  may  think  proper,  to  break  the  force  of  heavy  seas 
from  the  northeasteru  ciuarter  and  give  smooth  riding  to  vessels  seeking  shelter,  as 
well  as  to  prevent  the  sanjl  from  again  setting  up  the  bar,  to  the  detriment  of  the 
harbor ;  that  a  light-house  be  properly  nlaced  and  lighted  as  a  guide  to  the  entrance 
at  night,  and  that  a  steam- whistle  be  likewise  placed  upon,  or  an  automatic  buoy  at 
proper  distance  outside  the  breakwater,  as  a  guide  when  approaching  in  thick  weather. 

They  believe  such  improvement  of  this  harbor  would  unquestionably  be  in  the  inter- 
ests of  economy,  as  in  a  few  years  the  amount  of  property  saved  thereby  would  far  ex- 
ceed the  needed  outlay,  with  the  cost  of  keeping  all  in  proper  condition ;  and  in  the 
interests  of  humanity  its  value  could  be  scarcely  overestimated  or  overstated. 

They,  therefore,  ask  that  your  Board  earnestly  and  forcibly  press  upon  Congress 
and  the  proper  branch  or  branches  of  the  Fe<leral  Government  the  importance  of  this 
scheme,  inviting,  if  it  be  thought  expedient,  the  Harbor  Commission  and  such  other 
local  influences  as  may  have  weight  and  value,  to  co-operate  with  and  support  them 

in  their  efforts. 

»  •  •  •  *  *  • 

The  foregoing  is  a  brief  statement  of  the  efltbrts  that  have  been  hitherto 
made  to  obtain  the  aid  of  the  government  in  the  improvement  of  Scitu- 
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ftte  Harbor,  and  of  its  bearing  npon  the  general  eommerce  of  the  coun- 
try. 

The  project  of  General  Thorn  for  eflFecting  the  above  puri)08e  is  de- 
scribed in  his  report  (Report  of  the  Chief  of  Engineers,  1879,  vol.  1 ,  page 
284),  and  delineated  upon  chart  accompanying  that  report. 

It  contemplates  dredging  a  portion  of  the  harbor,  and  its  entrance,  to 
a  depth  of  10  feet  at  mean  low- water,  and  securing  this  anchorage  against 
the  ocean  waves  by  the  ox)nstruction  of  two  breakwaters,  the  outer  to  ex- 
tend 800  feet  in  a  southeasterly  direction  from  the  old  light  house;  the 
inner  northerly  730  feet  from  a  designated  point  on  the  shore  of  the  first 
cliflf. 

The  amount  of  excavation  is  thought  to  be  the  minimum  that  will 
provide  a  sufficient  anchoring  ground,  for  the  present  needs  of  com- 
merce, and  it  seems  quite  probable  that  the  harbor  so  created  will  be 
fully  occupied  during  the  prevalence  of  winter  gales. 

The  Board  ha«  considered  the  question  of  a  single  breakwater  from 
Light-House  Point,  extending  farther  southward,  in  connection  with 
dredging  the  central  and  northern  portion  of  the  harbor,  as  a  modifica- 
tion of  the  plan  proposed,  with  a  view  to  greater  freedom  of  ingress  and 
egress,  and  to  economy  of  construction ;  but  on  examination  it  appears 
that  there  will  be  little,  if  any,  economy  in  the  change,  while  the  protec- 
tion afforded  might  be  less  eflicient,  as  the  o"lpening  of  the  harbor  is  ex- 
posed to  the  great  ocean  swell  from  northeast  to  southeast. 

Though  the  storm-wave  will  break  on  the  south  side  of  the  entrance, 
the  effect  of  the  ground-swell,  to  some  extent,  will  be  felt  within  ;  not 
disastrously,  but  sufficiently  to  create  disturbance  among  closely  crowded 
vessels,  with  barely  enough  water  under  their  keels  to  prevent  ground- 
ing at  extreme  low-tide.  We  therefore  adopt  General  Thorn's  project  for 
improving  Scituate  Harbor,  without  change,  further  than  these  sugges- 
tions : 

1st.  That  in  the  progress  of  the  work  the  two  breakwaters  be  not 
built  to  the  full  lengths  indicated  on  the  chart,  until  experience  shows 
the  necessity  therefor. 

2d.  That  a  space  immediately  behind  the  inner  breakwater — say  300 
feet  wide — be  excavated  to  a  depth  of  12  feet,  instead  of  10,  as  proposed. 

3d.  That  the  channel  from  the  north  end  of  the  inner  breakwater 
be  made  12  feet  deep,  and  sloping  thence  to  15  feet  at  the  south  end  of 
the  outer — all  the  dredging  exterior  thereto  being  carried  to  a  dep'h  of 
15  feet,  so  that  vessels  entering  at  low-tide  on  a  heavy  sea  may  avoid 
the  risk  of  striking. 

Facility  of  ingress  and  egress  may  require  a  wider  channel  of  entrance, 
but  that  question  can  only  be  decided  by  the  test  of  exi>erience,  and  it 
is  quite  probable  that  the  future  demands  of  commerce  may  require  a 
larger  and  deeper  anchoring  ground  than  the  project  now  presented 
makes  provision  for. 

The  increased  depth  of  the  excavation  suggested  by  the  Board  will 
increase  General  Thbm's  estimate  from  $175,000  to  $200,000.  General 
Thom,  when  before  the  Board  to  explain  his  project,  expressed  his  opin- 
ion that  the  price  (20  cents  per  cubic  yard)  in  his  estimate  for  excava- 
tion was  too  small,  and  in  this  opinion  the  Board  concur. 

Respectfully  submitted. 

Z.  B.  Tower, 
Colonel  of  Engineers,  Bvt.  Maj,  Gen. 

John  Newton, 
Colonel  of  Engineers,  Bvt.  Maj.  Gen, 

The  Chief  of  Engineers,  U.  8.  A. 
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A  20. 

IMPROVEMENT  OF  PLYMOUTH  HARBOR,  MASSACHUSETTS. 

The  existence  of  this  harbor  depends  entirely  upon  the  protection 
and  preservation  of  Long  Beach,  which  is  a  narrow  strip  of  land  that 
extends  2f  miles  out  from  the  mainland,  in  a  northwesterly  direction, 
nearly  parallel  to  the  shore  of  the  town  of  Plymouth,  and  distant  from 
it  about  1  mile.  It  affords  to  the  harbor  its  only  shelter  firom  easterly 
storms. 

.  In  late  years  it  has  been  washed  away  in  some  places,  and  much 
weakened  in  others,  to  an  extent  seriously  threatening  the  ruin  of  the 
harbor. 

For  the  jwrotection  and  preservation  of  this  beach  various  works  have 
been  built,  from  time  to  time,  until  they  have  finally  proved  to  be  effi- 
cient and  successful. 

These  works  consist  of  bulkheads,  jetties,  and  groins  built  for  the  ac- 
cumulation of  sand,  and  the  planting  of  beach  grass,  also  to  accumulate 
sand  and  give  permanency  to  the  bea<;h  thus  formed;  whereby  a  ridge 
has  been  formed  throughout  the  whole  extent  of  the  beach,  which  is, 
for  the  most  part,  covered  with  beach  grass,  and  is  now  in  an  efficient 
condition. 

A  history  and  description  of  the  several  works  built  on  Long  Beach 
will  be  found  in  the  annual  report  for  the  fiscal  year  ending  June  30, 
1877. 

The  following  sums  have  been  appropriated  by  Congress,  and  allotted 
for  the  preservation  and  improvement  of  this  harbor,  from  1864  up  to 
and  including  March  3,  1881,  viz : 

Amount  allot^d  in  1866  from  appropriations  made  July  2,  1864,  for  harbors 

on  the  Atlantic  coast $8, 300 

Amount  allotted  under  act  of  July  25,  1868 7, 500 

By  river  and  harbor  act  of  July  11,  1870 10,000 

By  river  and  harbor  act  of  March  3,  1871 10,000 

By  river  and  bari»or  act  of  June  10,  1872 2,500 

By  river  and  harbor  act  of  March  3,  1873 3, 000 

By  river,  and  harbor  act  01  June  23,  1874 5,000 

By  river  and  harbor  act  of  March  3,  1875 10,000 

By  river  and  harbor  act  of  June  18,  1878 5,000 

By  river  and  harbor  act  of  March  3, 1879 3.500 

By  river  and  harbor  act  of  June  14,  IHHO 10,000 

By  river  and  harbor  act  of  March  3,  ltt81 10,000 

Total 84,800 

Under  the  appropriation  of  $10,000,  made  by  the  act  of  March  3, 1875, 
for  the  improvement  of  this  harbor,  a  channel  was  opened  by  dredging 
from  the  "Middle  Ground,"  up  to  Long  Wharf,  a  distance  of  about  2,500 
feet,  for  a  width  of  50  feet,  and  to  a  depth  of  6  feet  at  mean  low-water, 
or  16  feet  at  mean  high- water.  The  project  for  the  improvement  of  this 
harbor  provides  for  a  channel  100  feet  in  width,  up  to  Long  Wharf,  to 
be  extended  southward  to  the  mouth  of  Town  Brook,  a  distance  of  jibout 
900  feet  above  Long  Wharf,  so  as  to  form  a  basin  in  front  of  the  wharves 
of  the  city,  150  feet  in  width,  with  a  depth  of  8  feet  at  mean  low- water. 

Under  the  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  June  14,  1880,  for  this  harbor,  a  contract  was  made  August  24,  1880, 
with  Messrs.  Robert  Hamilton,  jr.,  of  Ohebeague  Island,  and  Solomon 
Sawyer,  of  Yarmouth.  Me.,  the  lowest  of  four  bidders,  for  60,000  cubic 
yards,  more  or  less,  of  dredging,  at  17  cents  per  cubic  yard,  measured 
in  8COW8. 

Under  this  contract  43,950  cubic  yards  of  dredging  has  been  done 
up  to  the  end  of  the  fiscal  year,  whereby  the  main  channel  has  been  com- 
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pleted  to  its  fall  projected  width  (viz,  100  feet),  and  to  a  depth  of  6  feet 
at  mean  low-water,  or  16  feet  at  mean  high-water,  from  deep  water  near 
the  Middle  Ground  up  to  the  wharves  of  Plymouth ;  and  a  portion  of 
the  projected  basin  in  front  of  the  wharves  has  been  dredged- to  a  depth 
of  8  fe^t  at  mean  low-water. 

The  remainder  of  the  dredging  under  this  contract  is  to  be  applied 
to  deepening  the  basin. 

Uuder  the  appropriation  of  $10,000  made  by  the  river  and  harbor  act 
of  March  3,  1881,  for  this  harbor,  a  contract  was  made  June  14,  1881, 
with  the  Eastern  Dredging  Company,  of  Portland,  Me.,  the  only  bid- 
der, for  40,000  cubic  yards,  more  or  less,  of  dredging,  at  23  cent«  per 
cubic  yard,  measured  in  scows^  the  same  to  be  completed  on  or  before 
January  31,  1882.  This  dredging  is  to  be  applied  to  the  completion  of 
the  projected  basin. 

All  the  works  projected  for  the  protection  and  preservation  of  Long 
Beach  (which  gives  to  this  harbor  its  only  shelter  from  easterly  storms) 
were  completed  in  1879;  but,  exposed  as  they  are  to  injury  from  those 
violent  storms,  they  will  necessarily  require  occasional  repairs. 

For  this  purpose  an  appropriation  of  $1,000  is  asked. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymonth,  of  which  Plymouth  is 
the  port  of  entry. 

The  nearest  light-honsos  are  the  Gurnet  lights,  about  5  miles  distant  from  the  city 
of  Plymouth. 

The  following  information  in  regard  to  the  revenue  and  commerce  of 
the  port  of  Plymouth  for  the  year  ending  December  31,  1880,  has  been 
furnished  by  the  United  States  collector  of  customs  of  that  port : 

RKVKNUE. 

Collections  for  1880 .^..  |28,208  66 

Expenses  collecting  revenue 2,574  62 

Net  amount  paid  the  government 25,634  04 

FOREIGN  IMPORTS. 

Hemp tons..  1,162 

Burlaps yards..  119,197 

Coal tons..  729 

Potatoes hnshels..  1,094 

Value,  1132,660. 

FOREIGN  EXPORTS. 

Cordage coils..  956 

Swedes  jack-plates 6,600 

Value,  $5,768. 

REMAINING  IN  BOND. 

Hemp tons..  664 

Burlaps yards..       63,623 

Value,  $108,618. 

DOMESTIC  IMPORTS. 

Cargoes.  Tons. 

Cotton 3  125 

Coal 60  16,400 

Iron 37  3,800 

Fish,  dry 4  200  =  2,000  quintals. 

Fish,  pickled 8  600  =  6,000  quintals 

Salt 6  270 

Granite 2  200 

Lumber 16  1, 800  =  2,000,000  feet 

Tar 2  370  =  2,500  tierces. 

Hay 11  758 

149  24, 523 

Miscellaneous,  by  packets  and  steamers,  estimated  at  15,000  tons.  ^ 

Estimated  value,  $1,044,000. 
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DOMESTIC  EXPORTS. 

Cargoes. 

Fi8h,dry 6  6, 000  quintals. 

Nails 10  800ton8. 

Barrels,  empty 12  6,000 

Wood 10  400cords. 

Value,  f!99,400.  38 

There  are  some  twenty  to  twenty-five  sail  of  vessels  that  are  not  included,  engaged 
in  the  mackerel,  lobster,  and  fisheries.  There  are  also,  not  included,  the  regular  steam- 
ers and  packets  plying  between  this  port,  and  other  domestic  ports,  or  excursion  steam 
ers.     Most  of  the  vessels  arriving  with  cargoes,  sail  from  here  light. 

There  were  no  vessels  built  in  this  district  in  1880. 

The  following-named  papers  are  hereto  ajipended,  to-wit : 

Two  abstracts  of  proposals  received. 

Abstracts  of  contracts  made. 

Sketch  of  Plymouth  Harbor,  showing  all  the  improvements  made  and  projected. 

Money  statemeyit. 

July  1,  1380,  amount  available |13,528  H.") 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$2.3,  .528  85 

Julv  1.1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 7,114  83 

July  I,  I'^^l,  outstanding  liabilities 1,494  32 

8,609  15 


July  1,1881, amount  available 14,919  70 


Amount  (estimated)  required  for  completion  of  existing  project 1,000  00 

Amount  that  can  be  profitably  expended  in.fiscal  year  cmding  June  :J0,188*.5.       1, 000  00 


Ahftfract  of  proposals  received  August  17,  1880, /or  drc<l(jing  PI tf month  Harbor,  Massachn- 

setts. 


it  Bidders.  I        Residence.  ^^*^«'°J:«l^:Tw '"^  ^""^"' 

0  _  '  _  * 

1  t  Robert  Hamilton,  jr..  mul  Solomon  Sawyer. ...\     and/'kir       *  "  ^ ^"^^t-.^Uf^il!  -««w-   ^""^' 

^  ( Yarmouth.  Me.       S     me*«»«>a  in  scows. 

2  '  William  W. Wright* i  Geneva,  N.Y 1  "26  cents   pfr   cubic   yanl, 

I      mesHured  in  scows. 

3  Ed^arM.Payn Albany,N.Y 133   cents    i»er    cubic    yard, 

measured  in  scows. 

Auf^nstuH  B.  Martin Boston.  Mass ,50   cents    per    cnbio    yard, 

'  I      measured  in  bcows. 


4 


'  If  time  of  completion  be  extended  to  June  30,  1881,  bids  20  rents. 
Abstract  of  proposals  receired  JuneC^,  1881, /or  dredging  in  Plymouth  Harbor,  Massachusetts, 


%  I  Bidders.  Residence.  ^'*^^^^°^oreTws.'''  ^'"'•' 


1     Eastern  Dredging  Company,  by  William  W.  '  Portland,  Me 23   cents    per    cubic    yard, 

Wright,  president.  I  i      measnrea  in  scows. 


•  34  E 
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AUtracl  of  contracts  made  during  the  fiscal  year  ending  June  30,  1881, /or  tfie  improvement 
of  riifmouth  Harbor,  MasHachmttts, 


Bate  of 

contract. 


1880. 
Aug.    24 


1881. 
June    14 


C(nitra<"tor». 


Kobcrt  Hainilton,  jr.,  of  Clie- 
boa^iie  iBland,  Me.,  and  Solo- 
mon Sawyer,  of  Yarmouth,  Me. 

Eastern  Drcdginj:  Company,  by 
William  W.  Wright,  president. 


Nature  of  work. 


DrcHlfgini;  from  tfae  Middle  Ground  up  to 
Long  Wharf  and  above,  60,000  cubic  yards, 
more  or  less. 

Dredging,  in  completion  of  the  '* Inner  Ba- 
sin," near  Long  Wharf  and  above,  40,000 
yards,  more  or  lei>s. 


II 

r 


$0  17 


23 


A   21. 

IMPROVEMENT  OF  TROVINCETOWN  HARBOR,  MASSACHUSETTS. 

Since  the  resumption  of  work  in  1866,  for  the  improvement  of  rivers 
and  harbors,  the  aggregate  sum  appropriated  by  Congress  and  allotted 
to  this  harbor  amounts  to  $106,568.44. 

All  the  works  projected  for  the  improvement  of  this  harbor  have  been 
completed  as  specified  in  the  Annual  Report  of  1879,  with  the  exception 
of  the  stone  bulkhead  on  the  eastern  end  of  Long  Point.  These  works 
are  all  in  good  condition  and  have  fully  answered  the  purpose  for  which 
they  were  designed.  They  will,  however,  require  constant  watching  and 
repairs,  liable  as  they  are  to  injury  by  the  violent  storms  to  which  they 
are  exposed ;  for  which  purpose  an  appropriation  of  $1,000  is  recom- 
mended for  the  fiscal  year  ending  June  30, 1883. 

Owing  to  the  destnictive  effects  of  the  storms  on  the  beach  of  Long 
Point,  as  well  as  on  the  wooden  bulkhead  built  for  its  protection  and 
preservation,  it  has  become  necessary  to  extend  the  stone  bulkhead 
farther  along  the  beach  to  the  westward,  and  to  complete  it  to  the  extent 
now  projected  will  require — 

Abont  5,000  tons  of  rubble-stone,  the  estimated  cost  of  which,  placed  in  the  work, 

is e^^.OOO 

Adding  for  snperiutendence  and  other  eon tinpjencies 1,000 

And  for  annual  repaii's  of  other  works  as  above 1, 000 

Total  amount  required 10, 000 

Amount  appropriated  by  the  river  and  harbor  act  of  March  3,  1881 5, 000 

Additional  amount  required  to  complete  the  projected  improvements .. .    5, 000 

Under  the  ai)propriatiou  of  $500  made  by  the  river  and  harbor  act  of 
June  14, 1880,  together  with  the  unexpended  balance  of  the  appropria- 
tion of  March  3, 1879,  aggregating  $1,112.17,  repairs  have  been  made 
where  most  necessary  on  the  bulkhead  on  Long  Point,  in  which  064/8^o 
tons  of  rubble-stone  was  used. 

Under  the  appropriation  of  $5,0(K)  appropriated  for  this  harbor  by  the 
river  and  harbor  act  of  March  3,  1881,  proposals  have  been  invited  for 
3,500  tons  of  rubble-stone  for  continuing  work  on  the  Long  Point  bulk- 
head, in  response  to  which  six  bids  were  received  which  were  all  rejected 
as  being  too  high  (see  abstract  of  proposals  herewith).  Prox>osals  are 
to  be  again  invited  for  the  stone  as  soon  as  practicable. 

Provincetown,  in  which  the  several  works  above  referred  to  are  situated,  is  a  port 
of  entry  in  the  collection  distinct  of  Barnstable,  Mass. 
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The  following  information  in  regard  to  the  revenue  and  commerce  of 
that  port  for  the  year  ending  December  31, 1880,  has  been  furnished  by 
the  deputy  collector  of  customs,  to- wit : 

Amonnt  of  revenue  coHected $1,671  69 

Value  of  imports ^,323  83 

Number  of  arrivals  and  departures  of  vessels 5,680 

He  estimates,  from  the  best  data  available,  the  amount  of  commerce  and  navigation 
that  will  be  benefited  by  the  proposed  improvements  in  I*rovincetown  Harbor  to  be 
worth  $20,000,000. 

The  following  papers  are  hereto  appended,  to- wit : 

Two  abstracts  of  proposals  received. 
Abstract  of  contracts  made. 

Money  stutetnent. 

July  1,  1880,  amount  available $1,112  77 

Amount  appropriated  by  act  approved  March  3, 18dl 5, 000  00 

16,112  77 

July  1,  1881,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 1,125  68 

July  1,  1881,  amount  available 4,987  09 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  ^^  profitably  expended  in  fiscal  year  ending  June  30, 1883.    5, 000  00 


Abstract  of  proposals  received  August  17,  1880, /or  furnishing  ruhhle-stone  for  the  bulkhemd 
on  Long  Pointy  Frorinceiown  Hqrbor,  Massachusetts. 


About  750  tons  rubble-stone. 


^  g(  Bidden.  I        Residence.  1 

gcS  oOO  tons  large  quarry  '250  tons  small  rounded 

jg  2  I  I  grout.  bowlders. 


1     Joseph  H.  White Hyde  Park,  Mass  '  $1.24  per  ton  of  2,240     $1.39  per  ton  of  2,240 


I 


pouiids. 


2     CummmgsH.  Holden I  Tremont,  Me '  $2.50  per  ton  of  2,240 

I      pounds. 


pounds. 
$1.50  per  ton  of  2,240 
pounds. 


Abstract  of  proposals  received  June  6,  18dl,  for  furnishing  rubble-stone  for  the  bulkhead  <m 
Lang  Point,  Prorincetown  Uarbory  Massachusetts, 


^  ^  About  3,500  tons  rubble-stone. 

^  I  Bidders.  Residence. 

g.^  ,2,500tonsgranitequarry  1,000  toDssmallroiind- 

5  g  I  grout.  j         ed  bowlders. 


1  Charles  H.  E*! wards Qulncy,  Mass $1.60  per  ton  of  2,240     $1.70  per  ton  of  2,240 

pounds.  I      pounds. 

2  Isaac  Hamilton Portland,Me '  $1.67  per  ton  of  2,240   

I      pounds. 

3  Joseph  H.  White Hyde  Park,  Mass .   $1.71  per  ton  of  2,240  •  $1.03  per  ton  of  2,240 

pounds.  pounds. 

4  Isaac  A.  Sylvester Newton,  Mass $1.74  per  ton  of  2,240     $1.99  per  ton  of  2,240 

j  pounds.  i      pounds. 

5  C.  T.Dcrry  &Co '  Boston,  Mass $1.79  per  ton  of  2,240     $2.04  per  ton  of  2,240 

I      pounds.  I      pounds. 

6  JamesGinn -.   Bath,  Me i  $2.10  per  ton  of  2,240     $1.90  per  ton  of  2,240 

pounds.         ;   pounds. 
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AMraci  of  contracU  made  during  the  fi$cal  year  ending  June  30, 1881,  for  Ihe  improvement 
of  Provincetown  Harbor^  Massachusetts, 


Date  of 
eon  tracts. 


1880. 
August 


Contractors. 

Nature  of  work. 

11 

Joseph   H.  White,    Hyde  Park, 
Mass. 


FumishiuK  and  deliverinff  nibble-atone  for 
proJect<>d  stone  bulkheail  on  honf^  Point.  ! 
^*  Large  quarry  grout,"  500  tons,  more  or  ' 
lesff 

"Small  rounded  howlders,"  250  tons,  more  or 
less 


$1.24 
$1.39 


A   22. 

SURVEY  OF  MALDEN  RIVER,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Portland,  Me.,  December  1, 1880. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  Maiden  River,  Massachusetts,  made  under  my  direction,  in 
September  last,  by  Mr.  Sophus  Haageusen,  assistant  engineer,  with  a 
view  to  its  improvement,  as  called  for  by  act  of  Congress  approved 
June  14,  1880,  "making  appropriations  for  the  construction,  repair, 
preservation,  and  completion  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,"  the  same  being  accompanied  by  a  map  of 
the  survey,  showing  the  proposed  improvements. 

This  river  is  a  tributary  to  Mystic  Eiver  into  which  it  empties  about 
Smiles  above  its  mouth  at  the  navy-yard  in  Boston  Harbor.  In  its 
present  condition  it  is  navigable  from  the  bridge  at  the  rubber  works  to 
its  junction  with  the  Mystic,  a  distance  of  about  2  miles,  with  a  depth  of 
barely  7  feet  at  high-water.  This  river  was  very-  tortuous  previous  to 
1847-'48  (as  shown  by  the  drawing),  when  it  was  straightened  and  other- 
wise improved  by  parties  interested  in  its  naWgation,  for  an  extent  of 
about  three-flfths  of  a  mile  below  the  bndge  at  the  rubber  works.  It  is 
now  desired  to  have  the  channel  straightened  below  and  so  im  proved 
throughout  that  vessels  drawing  10  feet  of  water  can  ascend  to  that 
bridge  on  the  high-water  of  ne<ap-tides,  the  average  rise  of  which  above 
tiie  plane.of  mean  low- water  is  8.4  feet,  whilst  the  mean  rise  and  fall  of 
all  the  tides  is  9.8. 

For  this  improvement  several  channels  have  been  projected  for  a 
width  of  100  feet  and  a  depth  of  12  feet  at  mean  high- water,  with  esti- 
mates for  the  excavation  of  same  (measured  in  situ)  as  follows,  to  wit : 

Cub.  raids. 

1.  By  a  cut-off  eastward  of  island  near  junction  with  Mystic  River  to  a  depth 
of  12  feet  at  mean  high-water,  together  with  a  cut-oif  of  same  depth  through 
the  marsh  ahout  one-half  a  mile  above  and  elsewhere  where  shaded  in  red 

on  the  drawing 153,600 

2.  By  following  the  natural  crooked  bed  of  the  river  (as  shown  by  the  broken 

lines  on  the  drawings)  with  a  depth  of  12  feet  at  mean  high-water 9C,  .'^OO 

3.  By  following  the  natural  bed  of  the  river  from  its  Junction  with  Mystic 
RiVer  ap  to  the  head  of  the  first  island,  and  thence  through  the  marsh  and 
elsewhere  were  shaded  in  red  on  the  drawing 145,000 

4.  By  adopting  the  first  location  above  descrilwd  with  a  depth  of  13^  feet  (in- 
stead of  12)  at  mean  high- water  in  the  cut-off  east  of  the  lower  island 166, 300 
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Of  the  four  projects  described  above,  it  is  recommended  that,  al- 
though the  third  one  would  in  a  pfr^^t  measure  answer  the  purpose  in 
view,  the  first  one  would  for  a  small  increase  of  cost  make  the  best 
channel  of  which  the  river  is  capable.  In  which  case  the  material  ex- 
cavated in  the  lower  cut-off'  could  be  used  for  closing  the  present  chan- 
nel to  the  westward  of  it. 

The  estimated  cost  of  this  channel  is  as  follows,  to  wit: 

153,600  cubic  yards  of  excavation  (marsh  loam,  sand,  &c.),  at  20  cents  per 

cubic  yard  measured  m  aitu |30,720 

4-i^o  acres  of  marsh  land  in  upper  cut-off,  at  $100 410 

Adding  for  engineering  and  other  contingencies,  say 3, 870 

Total 35,000 

The  accompanying  report  and  map  of  Mr.  Haagensen  describes  the 
method  and  results  of  the  survey  made  by  him,  to  which  attention  is 
asked  for  more  detailed  information  on  the  subject. 

The  accompanying  letter  of  Mr.  A.  F.  Sargent,  town  treasurer,  fur- 
nishes all  the  information  in  my  possession  relative  to  the  commerce  and 
business  interests  that  would  be  benefited  by  the  proposed  improvement 
of  Maiden  River. 

Respectfully  submitted, 

Geo.  Thom, 
Colonel  of  Engineers^ 
Brt.  Brig.  Oen.j  U.  IS.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers  J  U.  S.  A. 


REPORT  OF  MR.   SOPIIUS  HAAGEXSEX,   ASSISTANT  ENGIXEKR. 

Boston,  Mass.,  October  14,  1880. 

Genkral  :  I  have  the  honor  to  snbmit  the  foHowing  report  upon  the  survey  of  Mai- 
den River,  Massachusetts,  made  in  September,  1880,  in  pursuance  of  your  instructions: 
also,  to  submit  a  map  of  the  survey,  drawn  to  a  scale  of  7dWi  showing  the  proposed 
improvements. 

The  map  embraces  the  river  from  the  bridge  at  the  rubber  works,  in  Maiden,  to  the 
j auction  of  Maiden  River  Channel  with  that  of  Mystic  River,  a  length  of  2  miles. 

AU  the  stations  shown  on  the  map  were  located  by  triangulation,  a  base,  6,392  feet 
long,  having  been  measured  on  the  Boston  and  Maine  Railroad  track. 

The  soimaings  on  the  lines  1-73,  inclusive,  were  taken  along  a  measuring  line  at 
each  10-foot  mark,  check  on  the  stretch  of  the  line  being  had  m  the  known  position 
of  the  stakes.  On  lines  74-86,  inclusive,  the  soundings  were  located  by  intersecting 
ranges.  For  the  sake  of  plainness  of  the  chart  only  about  one-third  of  the  soundings 
liave  been  entered  thereon.  The  soundings  are  expressed  in  feet  and  tenths,  and  rerer 
to  the  plane  of  mean  low-water  in  Boston  Harbor.  By  comparison  of  the  two  tide- 
staves  entablished  (8,800  feet  apart)  it  was  found  that  between  them  there  was  a  slope 
of  li  feet  on  the  river  at  low- water ;  the  soundings  have  therefore  been  taken  only  at 
and  near  high- water,  and  referred  to  the  plane  of  mean  low- water,  which  is  5.4  feet 
on  the  normal  staff  in  the  Charlestown  navy-yard.  The  sonndings  on  the  chart  are 
thus,  properly  speaking,  high- water  soundings  minus  a  constant  9.8  feet,  the  mean 
rise  aiul  fall  of  tide  at  the  navy-yard.  The  benches  are  described  in  the  notes.  The 
natural  banks  of  the  river  are  high  salt  marsh,  the  average  level  of  which  is  10  feet 
above  mean  low-water.  Bonngs  show  about  10  feet  marsh  loam,  then  a  mixture  of 
sand  and  clay,  into  which  a  rod  could  be  pushed  3  to  4  feet  without  striking.  The 
bed  of  the  channel  is  soft  mud,  from  3  to  7  feet  in  depth ;  then  follows  hard-pan.  Only 
at  Station  0  XII  (near  line  17)  was  the  bottom  found  hard  and  gravelljr  on  the  surface. 

On  account  of  the  harder  substratum  found  throughout  the  river  it  is  thought  that 
a  channel  excavated  would  be  practically  permanent.  The  present  channel  north  of 
line  15  is  in  fact  artificial,  and  nas  stood  with  little  change  since  dredged  in  1847-*48 
by  Mr.  Otis  Tufts. 

The  proposed  improvements  are  to  straighten  and  deepen  the  present  channel. 

The  proposed  channel  has  been  drawn  in  parallel  red  lines  and  shaded  in  red;  the 
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width  is  100  feet,  and  the  depth  on  the  upper  part  is  13  feet  at  mean  high-water  {2.2^ 
feet  at  mean  low-water) ;  as  the  average  neap  hiffh-waters  rise  8.4  feet  above  the 
plane  of  reference,  there  would  consequently  be  10.6  feet  in  the  channel  on  a  neap  high- 
water,  and  the  new  channel  therefore  be  practicable  for  vessels  drawing  10  feet  np  to 
the  bridge  at  the  rubber  works. 

In  its  present  condition  the  channel  above  the  Maiden  draw  is  barely  practicable  for 
vessels  drawing  7  feet,  below  it  for  8  feet,  under  the  above  suppositious. 

From  line  22  to  40,  the  present  channel  would  be  abandoned  and  a  cut-off  through 
the  marsh  substituted  ;  as  the  bottom  of  the  cut-off  would  be  more  than  1  foot  below 
the  old  channel,  the  current  would  naturally  follow  the  cut-off.  Below  line  52  it 
would  be  necessary  to  dredge  1^  feet  deeper  than  above  (or  to  give  a  depth  of  13^ 
feet  at  mean  high-water,  3.7  feet  at  mean  low-water),  in  order  to  induce  tlie  cuirent 
to  pass  east  of  the  island  instead  of.  as  at  present,  to  pass  west  of  the  same. 

Estimates  have  been  made  for  tne  excavation  of  the  above-described  channel  as 
well  as  for  one  following  the  natural  course  of  the  river  (shown  in  broken  red  lines), 
and  for  combinations  or  both,  with  various  channel  depths ;  for  details  of  these  esti- 
mates I  would  respectfully  refer  you  to  my  letter  of  23d  ultimo.  As  oae  of  the  main 
objects  of  tlie  improvement  contemplated,  viz,  straightening  of  the  channel,  would 
not  be  accomplished  by  the  alternatives  referred  to,  the  estimates  for  the  straight  chan- 
nel are  only  here  presented. 

Although  part  of  the  dredging  would  be  "  tide-work,"  I  have  estimated  the  cost 
per  cubic  yard  (in-  situ)  at  17  cents,  as  the  dredged  material  can  be  disposed  of  either 
by  sales  to  parties  along  tlie  river  or  by  dumping  in  old  channels,  without  uecessi 
tating  the  expensive  tow  through  four  draw-bridge»  to  the  dumping  ground  in  the 
out/cr  harbor. 

The  estimated  cost  is  as  follows: 

1.  For  dredging  a  channel  2,250  feet  \n  length,  100  feet  wide,  and  13^  feet 

d«^ep  at  mean  high-water  (3.7  feet  at  mean  low- water),  thence  additional 
7,000  feet  of  the  same  width,  and  a  depth  of.  12  feet  at  mean  high-water 
(2.2  feet  at  mean  low-water),  requiring  the  excavation  of  106,300  cubic 
yards  {in  diu)  of  mud  and  sand,  at  17  cents  per  cubic  yard ?28, 271 

2.  For  4.1  acres  of  marsh  land,  at  $100  per  acre  ..- 410 

3.  Engineering  and  contingencies,  about  10  per  cent 2, 819 

Total  cost  of  improvement 'U,  500 

Very  respectfully,  your  obedient  servant, 

Soph  us  Haagexskx, 

Assitttant  Eiiffufrcr, 
IJvt.  Briff.  Gen.  Gko.  TiiOAf, 

Colonel  of  Engineers,  U,  S,  J. 


COMMERCIAL  STATISTICS. 

Maldex,  December ^  1^80. 
Dear  Sir:  Your  note  of  the  29tli  ultimo  was  duly  received,  in  which  you  express  a 
desire  for  information  relative  to  the  business  of  Maiden  River. 

*  «  N  »  «  #  • 

The  information  furnished  me  as  to  the  commerce  of  the  river  is  as  follows,  viz: 

Tods. 

Coal,  for  manufacturing  use 15,000 

Coal,  for  domestic  use 35,000 

Oats  and  corn,  20,000  bushels 400 

Flour,  20,000  barrels 2,000 

300,000  last  blocks 1,750 

l^lint  stone 1,000 

gOO  casks  lime  and  cement 375 

Ten  thousand  cords  wood,  5,000  cords  bark,  2,000  tons  hay,  requiring  448  vessels,  of 
250  tons  bunion,  being  the  largest  vessel  that  can  navigate*  the  river.  The  charge  for 
towing  is  $50  ])er  vessel. 

The  united  States  Government  owns  property  on  the  river  to  the  value  of  |3, 000,000. 

One  new  factory,  doing  an  extensive  business,  has  been  erected  on  the  stream  above 
the  draw-bridge  the  past  season,  and  others  are  in  contemplation.  The  improvepient 
of  the  river  would  greatly  facilitate  our  present  bnsines8,give  prominence  to  the  de- 
airable  sites  alon^^  the  river,  and  influence  all  the  material  interests  of  the  town. 

The  number  of  inhabitants  of  Maiden  is  upwards  of  12,000,  and  application  has  lieen 
made  to  the  general  court  for  a  city  charter. 
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The  exx>ense  attending  the  carrylDg  out  of  the  proposed  improvement  of  the  river 
cannot  be  large,  and  as  the  citizens  generally  are  very  anxious  in  regard  to  the  matter, 
believing  the  business  interest  of  the  town  depends  largely  upon  its  accomplishment, 
I  hope  and  trust  that  the  petition  will  receive  a  favorable  consideration. 
Yours,  respectfully, 

A.  F.  Sargent, 

Town  Treasurer. 
General  TnoM. 


A  23. 

SURVEY   OF  THE   MOUTH  OF    NARRAGUAGUS   RIVER,   AT   MILLBRIDGE, 

MAINE. 

United  States  Engineer  Office, 

Portland^  Me.j  December  2,  1880. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  mouth  of  '*  Narraguagus  River,  at  Millbridge,  Maine,"  made 
under  my  direction,  in  September  and  October  last,  by  Mr.  A.  C.  Both, 
assistant  engineer,  with  a  view  to  the  improvement  of  its  navigation,  in 
compliance  with  the  act  of  Congress  approved  June  14,  1880, '*  making 
appropriations  for  the  construction,  repair,  and  preservation  of  certain 
works  on  rivers  and  harl)or8,  and  for  other  purposes,"  the  same  being 
accompanied  by  a  map  showing  the  results  of  the  survey,  and  a  project 
for  the  improvement  proposed. 

This  map  shows,  on  a  scale  of  57^00?  ^^*®  present  condition  of  this  river 
from  the  bridge  at  Millbridge  down  to  its  mouth,  below  Turnei*'s  I*oint 
(a  distance  of  about  3J  miles),  with  the  depth  of  water  at  mean  low- 
water,  the  mean  rise  and  fall  of  the  tides  being  11.2  feet. 

Under  appropriations  made  in  1871  and  1872,  the  navigation  of  this 
river  was  very  much  improved  from  the  bridge  at  Millbridge  up  to  the 
head  of  navigation  at  Cherryfield — a  distance  of  about  7  miles — by  which 
coasting  vessels  of  light  draught  with  center-boards  were  enabled,  for 
the  first  time,  to  run  to  and  from  Oherry^eld  at  high-tide  without  trans- 
shipment in  scows  (before  necessary)  at  Millbridge.  But  little,  however, 
was  done  for  improving  the  river  below  the  bridge.  At  Millbridge  the 
only  obstruction  to  navigation  which  now  requires  special  attention  is 
the  bar  which  extends  from  the  "deep  hole"  (IJ  miles  below  the  bridge) 
down  to  deep  water,  on  the  shoalest  part  of  which  the  channel  has  only 
about  5.J  feet  of  water  at  mean  low- water,  or  4  feet  at  extreme  low-water ; 
whilst  above  the  "deep  hole"  (which  has  a  depth  of  about  10  feet  at 
mean  low-water)  up  to  the  bridge,  the  channel,  though  narrow  and  tor- 
tuous, has  a  depth  of  not  less  than  6  J  feet  at  mean  low-water. 

To  enable  coasters  to  reach  this  "Deep  Hole"  (the  only  anchorage  at 
low-water)  in  all  stages  of  the  tide,  as  well  as  to  enable  the  coastwise 
steamers  which  touch  at  Millbridge  to  reach  the  lower  landing  (which 
is  one  of  the  principal  landings  for  passengers  and  freight  for  this  and 
the  other  neighboring  towns  on  this  part  of  the  coast),  it  is  proposed  to 
open  this  channel  where  shown  on  the  accompanying  map  by  the  area 
shaded  in  red,  so  as  to  have  a  width  of  not  less  than  200  feet  at  mean 
low-water,  with  a  depth  of  not  less  than  11  feet  up  to  Long  Point,  and 
thence  to  "Deep  Hole"  a  depth  of  9  feet  at  mean  low- water— those  depths 
being  1^^  feet  less  at  extreme  low-water. 

The  estimated  cost  of  this  improvement  is  as  follows,  viz: 

229,092  cubic  yards  of  dredging  (in  ntn)^  at  20  cents $  15, 818 

Engineering  and  other  contingent  expenses,  say •*»  1^ 

Total ^0,000 
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For  a  more  detailed  description  of  this  channel,  as  well  as  of  the  method 
and  results  of  the  survey,  attention  is  asked  to  the  accompanying  report 
and  map  of  the  assistant  engineer,  Mr.  A.  C.  Both,  by  whom  the  survey 
was  made. 
Kespectfully  submitted. 

George  Thom, 
Colonel  of  Engineers^ 
Bvt.  Brig.  Gen.,  U.  /S'.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


ukpokt  of  mr.  a.  c.  both,  assistant  kngineer. 

United  States  Enginkkr  Office, 

Portland^  Me.,  Uecember  1,  18^0. 
General  :  I  have  the  honor  to  submit  the  following  rejwrt  on  a  survey  of  the  montli 
of  NarraguaguB  River,  Millhridge,  Me.,  made  in  pursuance  of  verbal  instructions  re- 
ceived from  you  in  this  ottico ;  also  a  copy  of  a  rough  plot  of  this  survey,  made  in  the 
field  to  a  scale  of  suU* 

TOrOGRAPUY. 

The  field  work  was  commenced  September  20  and  completed  October  16,  18^.  A 
base  line  of  2,:$91.87  feet  in  lenjB^h  was  measured  across  the  flats  on  the  east  side  of  the 
harbor,  from  A  station  C  (at  Fish  Point)  to  A  station  E.  The  extremities  of  this  line 
are  marked  by  holes,  five-eighths  inch  diameter  and  1  inch  deep,  drilled  into  the  soUd 
rock.    The  magnetic  bearing  of  this  line  is  54^  east  of  south. 

The  triangulation  stations  marked  on  the  accompanying  sheets  N,  M,  L,  K,  A,  B,  C, 
D,  £,  F,  G,  H,  and  I,  on  the  east  shore,  also  the  triangulation  stations  XII,  XI,  Xi,  X, 
IX,  VIII,  VII,  III,  II,  I,  0,  922,  and  8E.,  on  the  west  shore,  are  permanently  marked 
by  holes  drilled  in  the  solid  rock.  The  A  stations  V,  VII  are  marked  by  drill  holes  in 
large  bowlders  not  likely  to  be  moved,  and  the  remaining  A  stations,  Xlli,  XIII,  XIV, 
and  XV,  are  marked  by  copper  nails  driven  into  stakes  or  wharf  timbers. 

UYDROGRAPUY.         ^ 

All  the  soundings,  3,826  in  number,  were  taken  on  ranges  established  on  shore,  and 
were  located  by  transit  angles  fix)m  suitable  stations.  They  are  referred  to  the  plane 
of  mean  low-water,  as  determined  by  continuous  tide  observations,  taken  day  and 
uight  for  one  lunation.  The  tide  gauge  used  for  these  observations  was  nailed  to 
the  north  comer  of  the  upper  steamboat  wharf.  The  results  obtained  were  as  follows, 
viz: 

TIDES. 

Foot 

Mean  rise  and  fall  of  tides  from  continuous  observations  during  one  lunation  ..  11. 2 

Highest  observed  high- water  above  mean  low- water 12. 9 

Lowest  observed  low-water  below  mean  low-water 1.3 

Extreme  observed  rise  and  fall  of  tides 14.2 

Lowest  observed  high- water  above  mean  low- water 9. 2 

Highest  observed  low-water  above  mean  low-water 2.3 

Smallest  observed  rise  and  fall  of  tides 6.9 

Difference  between  highest  and  lowest  observed  rise  and  fall  of  tides 6. 0 

BENCH-MARK. 

The  A  station  XI,  situated  near  the  high-water  line,  about  150  feet  south  of  the 
junction  of  upper  steamboat  wharf  with  the  shore,  was  selected  for  a  bench-mark. 
The  mean  low-water  plane,  established  as  above,  was  transferred  to  this  bench  by 
level,  and  was  found  to  bo  14.3  feet  above  this  plane. 

BORINGS. 

The  character  of  the  material  along  the  existing  channel  was  determined  by  nine 
borings ;  the  locations  of  these  borings  are  indicated  by  blue  circles,  and  are  numbered 
(also  m  blue)  from  I  to  IX,  inclusive. 

The  result  of  these  borings  is  given  in  tabulated  form  on  the  accompanying  sheet. 
It  will  i>e  seen  that  the  material  consists  chiefly  of  soft  mud  and  some  loose  saud,  and 
is  supposed  to  be  very  easily  dredged.  Possibly,  near  Long  Point  a  few  bowlders  may 
be  met  with. 
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CURKKNT8. 

As  the  volocities  of  the  ciirreiitH  at  this  place  did  not  appear  to  exceed  li  to  2  miles 
per  hour  ou  an  average,  it  was  not  deemed  necessary  to  make  any  observations. 

PROPOSKD  IMPRO\T£MEXTS. 

The  improvement  proposed  to  be  made  at  this  place  consists  in  dredging  a  channel 
from  deep  water  below  Tunier^s  Point  to  the  deep  water  oil'  Fickett's  Point,  called  the 
"  Deep  Hole,"  the  only  available  anchorage  in  the  harbor.  As  this  place  is  only  acces- 
ftible  at  or  near  high-tide  for  vessels  navigating  these  waters,  it  is  now  of  little  value 
for  vessels  seeking  shelter  during  heavy  weather  and  at  time  of  low-water.  At  present 
there  is  only  5^  feet  of  water  at  mean  low-water,  or  4  feet  at  extreme  low-water, 
over  the  several  bars  crossing  the  channel.  This  improvement  would  also  enable  the 
steamers  of  the  Portland,  Bangor  and  Machias  Steamboat  Company,  which  touch  at 
this  port  four  times  a  week  during  the  entire  year,  to  land  passengers  and  the  heav}' 
freights  for  this  place  at  the  lower  steamboat  wharf,  whereas  now  they  have  to  make 
the  stop  in  the  lower  bay  (except  at  high-water),  and  transfer  passengers  and  freights 
on  lM»ard  of  a  lighter,  at  great  expense  and  loss  of  time. 

TUv  channel  above  the  **Deep  Hole"  being  narrow  and  tortuous,  is  navigated 
mostly  at  or  near  high- water.  Several  ledges  which  project  into  this  channel^K)ne 
above  the  beacon,  one  off  the  upper  steamboat  wharf,  and  one  above  Sawyer's  Wharf, 
all  on  the  east  side  of  the  channel — have  been  closely  surveyed,  and  are  found  to  be  of 
such  extent  as  not  to  warrant  their  removal,  especially  as  by  buoying  them  out  prop- 
erly they  can  well  bo  avoided,  and  are  not  considered  dangerous  to  the  navigation  of 
this  channel. 

The  great  cost  which  the  improvement  of  this  portion  of  the  channel  would  involve 
and  the  fact  that  vessels  drawing  6^  to  7  feet  of  water  can  go  up  to  the  wharves  from 
the  '*Deep  Hole"  at  low-water,  makes  it  appear  unnecessary  at  the  present  time  to 
recommend  any  work  being  done  here. 

Much  of  the  lumber  manufactured  in  the  saw-mills  at  Cherryfield  (about  7  miles 
above  the  draw-bridge)  is  shipped  from  the  port  of  Millbridge.  Vessels  of  the  larger 
class  are  also  built  here  at  three  different  ship-yards. 

It  is  therefore  proposed  to  dredge  a  channel  from  the  deep  water  below  Turner's 
Point  to  the  **  Deep  Hole"  off  Fickett's  Point,  having  a  width  of  200  feet  and  a  depth 
of  11  feet  at  mean  low-water,  which  is  believed  to  meet  all  the  reciuiroments  of  navi- 
gation at  this  place  at  the  present  time. 

ESTIMATE. 

Opening  a  channel,  A-B,  C-D,  as  shown  on  tlTe  accompanying  sheet,  shaded  in  red- 
having  a  depth  of  not  less  than  11  feet  at  mean  low-water,  or  22.2  feet  at  mean  high, 
water,  and  a  least  width  of  200  feet,  will  require  the  removal  of  the  following  quanti- 
ties of  material : 

Channel  from  A  to  B  =  220,730  cubic  yards,  measured  in  situ. 
Channel  from  C  to  D  =     8,360  cubic  yards,  measured  in  HtA, 

Total 229,090  cubic  yards,  measured  in  »iiUf  at  20  cents  per 

eubic  yard f45,81b 

Engineering  expenses  and  contingencies 4,  lb2 

Total  cost  of  improvement 50,000 

Very  respectfully,  your  obedient  servant, 

A.  C.  Both, 
Civil  Engineer. 
Bvt.  Brig.  Gen.  Geo.  Thom, 
Colonel  of  Enffineei «,  U,  S,  A 
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IMPROVE^IENT  OF  HARBOES  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND— IMPROVEMENT  OF  CON- 
NECTICUT BIVER. 

REPORT  OF  LIEUTENANT  COLONEL  G,  Kr  WARREN,  CORPS  OF  ENGI- 
NEERS, BVT.  MAJ.  GEN,  l\  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  30,  Ififil,  WITH  OTHER  DOCUMENTS  RELAT- 
ing to  the  works. 

Engineer  Office,  U,  S.  Army, 

Micparty  R.  J.,  August  13, 18S1. 
General:  I  have  the  honor  to  transmit  herewith,  my  annual  reports 
upon  the  works  of  river  and  harbor  improvements  and  surveys  under 
my  charffe  during  the  fiscal  year  ending  June  30, 1881, 
Respectfully  Submitted. 

(r.^K.  Warren, 
Lieutenant- Colonel  of  EngineerSj 

Btt.  Maj.  Gen.j  U.  aS.  A. 
The  Chief  of  Engineers,  U.  8.  A. 


B  I. 

IMPROVEMENT  OF  HYANNIS  HARBOR,  MASSACHUSETTS. 

During  the  fiscal  year  ending  June  30, 1881,  no  work  was  done.  By 
act  of  Congress  approved  March  3, 1881,  $5,000  was  appropriated. 

Under  date  of  May  11, 1881,  advertisement  was  made  inviting  pro- 
posals for  furnishing  riprap  granite  to  repair  the  slopes  of  the  break- 
water below  low-water. 

On  June  8,  the  following  proposals  were  received : 


NO. 

Name  and  aadre«8.                                   l^^^J. 

Commence.   '    Complete. 

1 

1 

2 
3 
4 

Charles  E.  DaTia  WowVh  Holl  Mana 

$ie9 

2  13 
2  18 
260 

1881. 
October  31. 
Do. 

Joseoh  11.  White  Hyde  Park,  Mans 

Charles  H.  £dwai'dH.'  Quin«* v,  MaHH 

Do. 

C.  Y.  Derry  &  Co.,  BoHtoii,  Mass 

Do. 

The  contract  was  awarded  to  Charles  E.  Davis,  the  lowest  bidder. 

The  available  money,  it  is  estimated,  will  be  sufficient  to  complete, 
during  the  present  season,  the  work  of  repairing  and  building  up  the 
slopes  of  the  breakwater  in  accordance  with  the  project  adopted  in  1874. 

Mr.  J.  P.  Cotton,  assistant  engineer,  has  superintendence  of  this  work. 

The  wants  of  the  future  are,  dredging  to  increase  the  depth  within 
the  protected  area  and  changing  the  light-house  to  the  east  end  of  the 
breakwater  and  adding  fog-signals. 
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Money,  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year 50  62 

July  1,  1.S81,  amount  available 4,949  38 


B    2. 

IMPROVEMENT  OF  NANTUCKET  HARBOR,  MASSACHUSETTS. 

By  act  of  Congress  approved  June  14,  1880,  there  was  appropriate<l 
$50,000  for  beginning  this  work. 

A  project  for  canning  on  the  improvement  under  this  appropriation 
was  submitted  to  the  Chief  of  Engineers  June  26,  1880.  This  was 
referred  to  the  Board  of  Engineers  for  Fortifications  and  River  and 
Harbor  Improvements  by  the  Chief  of  Engineers. 

The  project  was  returned  by  this  Board  to  the  Chief  of  Engineers 
with  a  report;  it  wiis  then  referred  to  the  honorable  Secretary  of  War 
and  approved  by  him.  The  approved  project  was  received  from  the 
Chief  of  Engineers  October  25, 1880. 

This  project  contemplates  the  building  of  a  jetty  from  the  shore  west 
of  the  entrance  to  the  harbor  out  to  deep  water  outside  of  the  bar,  a  dis- 
tance of  about  6,500  feet.  During  the  progress  of  construction  of  this 
jetty,  careful  watch  is  to*  be  kept  by  sounding  and  by  making  current 
observations  of  its  effect. 

It  is  expected  that  a  jetty  on  the  east  side  of  the  entrance  will  be 
required,  as  estimated  for  in  the  report  of  survey  of  1879.  If  the  west- 
ern jetty  fails  to  give  the  increased  depth  sought  the  eastern  jetty  will 
be  commenced. 

Under  date  of  November  3, 1880,  advertisement  was  made  inviting 
proposals  for  furnishing  riprap  granite  in  the  jetty. 

The  following  is  an  abstract  of  proposals  received  and  opened  on 
Decembers,  1880: 


No.i 


Name  and  address. 


I 


1  I  James  Scully,  Groton,  Conn 

2  F.  K.  Balloo,  Boston,  Mass 

3  Charles  H.  Edwards,  Qaincy,  Mass . . 

4  Clinton  H.  Stephens,  Brookl\Ti,  N.  Y 

5  I  John  F.  Bowe,  Frankfort,  Me 


Price  per 
gross  ton. 


$1  87 
1  88 

1  92 

2  74 
845 


Commence. 


Mar.  1,1881 
Mar.  1, 1881 
Mar.  1, 1881 
Mar.  1,1881 
Mar.  1,1881 


Complete. 


Dec  1,1881 

Dec.  1,1881 

Deo.  1,1881 

Deo.  1,1881 

Deo.  1,1881 


The  contract  was  awarded  to  James  Scully,  Groton,  Conn.,  and  work 
under  it  was  commenced  April  26, 1881,  and  up  to  June  30, 1881, 3,989^% 
tons  of  granite  had  been  placed  in  the  jetty. 

The  total  length  of  the  jetty  is  850  feet. 

It  is  too  soon  to  see  or  predict  the  effect  of  the  jetty  in  increasing  the 
depth  of  water  over  the  shoals. 

A  careful  and  comprehensive  survey,  extending  from  1  mile  west  of 
the  jetty  to  upwards  of  2  miles  east  of  it,  has  been  made  since  the  work 
began.  This  survey  includes  the  harbor  proper,  and  the  shoal  across  the 
entrance,  out  to  18  feet  depth  at  mean  low-water.  The  area  included  in 
this  survey  covers  more  than  3  square  miles,  on  which  19,000  soundings 
have  been  taken,  each  being  located  by  two  angles  from  a  base  on  the 
shore. 
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The  map  of  this  survey  is  intended  as  a  basis  for  future  comparison 
of  changes  following  the  construction  of  the  jetty.  Surveys  and  current 
observations  will  be  made  during  each  month  to  discover  the  eit'ect  of 
the  jetty. 

By  act  of  Congress  approved  March  3, 1881,  $25,000  was  appropriated 
for  this  improvement ;  but  no  attempt  has  yet  been  made  to  secure  pro- 
posals for  doing  the  work,  it  being  thought  best  to  await  the  experience 
we  are  gaining  under  the  present  contract. 

The  funds  now  available  will  not  finish  the  west  jetty.  K  it  is  left 
unfinished  it  is  probable  that  the  depth  at  the  outer  end  and  beyond 
will  be  increased  by  scour,  thei^by  increasing  the  cosj  of  the  work  and 
time  of  its  completion.  It  is  important  that  in  case  undue  scour  on  Coa- 
tue  point  or  shoal  takes  place  we  have  funds  in  hand  to  at  once  attend 
to  it.  We  have  therefore  asked  for  $75,000  for  this  work  for  the  year 
ending  June  30, 1883. 

The  superintendence  of  the  work  has  been  under  J.  P.  Cotton,  Assist- 
ant Engineer. 

Money  statement, 

July  1,  1880,  amount  available |50,000  00 

Amoimt  ai)propriated  by  act  approved  March  3,  1881 25, 000  00 

$75, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  excluHive  of 

outstanding  liabilities  July  1,  1880 7,551  91 

July  1,  1881,  outstanding  liabilities 363  37 

7,915  28 

July  1,  1881,  amount  available 67,084  72 

Amount  (estimated)  required  for  completion  of  existing  project 149, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    75, 000  00 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 
United  States  Army, 

Wmhington^  D.  C,  October  18,  1880. 

Sir:  I  beg  leave  to  submit  herewith  a  report  from  tlie  Board  of  Engi- 
neers for  Fortifications  and  River  and  Harbor  Improvements,  upon  the 
plan  proposed  by  Lieut.  Col.  G.  K.  Warren,  Cori>8of  Engineers,  for  the 
improvement  of  the  harbor  of  Nantucket,  Mass.,  for  which  an  appropri- 
ation of  $50^000  was  made  in  the  river  and  harbor  act  of  June  14, 1880. 

The  plan  is,  in  general  terms,  to  improve  the  entrance  of  the  harbor 
by  jetties,  which,  it  is  believed,  will  have  the  effect  of  arresting  the 
motion  of  the  littoral  sand  and  so  concentrate  the  action  of  the  tidal  cur- 
rent as  to  scour  and  maintain  a  channel;  and  the  project  submitted  by 
Lieutenant-Colonel  Warren  for  the  expenditure  of  the  above  appropria- 
tion contemplates  its  application  towards  the  construction  by  contract 
of  a  jetty  of  riprap  stone  on  the  west  side  of  the  entrance  to  the  harbor, 
commencing  on  the  shore  and  extending  out  as  far  as  the  funds  will  admit. 

The  Board  adopts  this  western  jetty  at  the  position  advocated  by  Lieu- 
tenant-Colonel Warren,  or  300  to  400  feet  easterly  from  it,  and  recommends 
that  it  be  extended  asfar  as  the  currents  continue  capable  of  excavating 
the  required  depth.  Should  the  deep  water  not  be  reached  thereby  an 
eastern  jetty  would  be  necessary. 

The  cost  of  the  improvement  is  estimated  approximately  at  $112,000, 
provided  the  west  jetty  will  alone  suffice,  but  if  an  eastern  jetty  also  be 
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required,  at  $180,000.  And  further,  if  it  should  be  found  necessary  to 
carry  out  both  jetties  to  deep  water  the  approximate  cost  would  become 
$238,000. 

As  the  jiroportions  in  which  the  ea«t  and  west  jetties  should  be  con- 
structed, ars  well  as  their  lengths,  must  be  left  to  experience  acquired  in 
the  progress  of  the  work,  these  estimates  indicate  only  the  possible  limits 
of  cost. 

Concurring  in  the  views  and  conclusions  of  the  Board  I  beg  leave  to 
suggest  that.the  proposed  plan  of  improvement  be  adopted,  and  that 
Lieutenant-Colonel  Warren  be  instructed  to  proceed  with  the  work  in 
accordance  with  t^ie  recommendations  of  the  Board. 
Yery  respectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chwfof  Engineers^ 
Brig,  and  Bvt  Maj.  Gen. 
lion.  Alexander  Eamsey, 

/Secretary  of  War, 

[Indorsement.] 

Eecommendation  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War: 

H.  T.  Crosby, 
War  DEPARTivrENT,  Oliief  Clcrh. 

October  10,  1880. 


report  of  the  board  op  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &c., 

New  York j  August  23, 1880. 

General  :  The  Board  of  Engineers  for  Fortifications  and  Improve- 
ments of  Rivers  and  Harbors^  to  whom  was  submitted  the  project  of 
General  G.  K.  Warren  for  the  improvement  of  the  harbor  of  Nantucket, 
under  the  provision  of  the  river  and  harbor  act  appropriating  $50,000 
therefor,  have  the  honor  to  submit  the  following  report: 

An  examination  of  this  harbor  and  the  approaches  thereto  was  made 
under  the  direction  of  the  local  engineer  in  1874,  and  a  report  and  map 
forwarded  to  the  Chief  of  Engineers  November  30,  of  the  same  year. 

In  1879  a  partial  reexamination  was  likewise  made  and  the  results  and 
conclusions  embodied  in  General  Warren's  report  and  sketch  of  Novem- 
ber 25,  of  that  year. 

As  the  whole  amount  allotted  to  these  surveys  was  only  $700,  and 
wasapplied  to  examinations  necessary  for  the  discussion  of  several  proj- 
ects for  improving  the  harbor  and  its  approaches,  the  information 
obtained,  although  very  important,  did  not  suflftce  for  an  extended  de- 
lineation of  the  exterior  shoals  formed  to  the  east  and  west  of  the  ap- 
proaohes  to  the  present  entrance.  This  might  have  proved  valuable 
for  comparison  with  the  Coast  Survey  charts  of  an  earlier  date,  by  indi- 
cating changes  in  the  shoals  and  the  direction  of  the  predominant  drift 
of  sand. 

In  default  of  observations  thus  extended  through  a  series  of  years, 
the  Board  must  rely  upon  the  information  furnished  in  the  report  of 
General  Warren,  which,  indeed,  appears  to  contain  all  the  important 
facts  now  known  and  pertinent  to  the  case. 
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The  depth  of  water  on  the  outer  bar,  and  in  the  approaches  to  the 
entrance  of  the  harbor,  seems  not  to  have  varied  from  6  feet  at  mean 
low- water  from  1829  to  the  present  time,  and  the  mean  rise  being  3  feet, 
the  navigable  depth  leading  into  the  harbor  is  clearly  defined. 

The  entire  harbor  comprises  an  interior  basin  between  5  and  6  miles 
long,  separated  from  the  waters  of  the  sound  by  the  long  narrow  Coatue 
Beach,  th.e  entrance  to  the  harbor  being  at  the  western  end  of  the 
basin. 

The  tidal  basin  is  sufficient  to  maintain  a  strong  current  on  the  ebb 
which  issues  from  the  outlet  between  Brant  and  Coatue  Points  in  a 
northwesterly  direction,  with  sufficient  force  to  excavate  a  deep  channel 
having  a  least  depth  of  12  feet  throughout,  for  the  distance  of  three-fifths 
of  a  mUe.  The  waters  are  then  dispersed  laterally,  and  the  navigable 
depth  until  the  outer  bar  is  passed  is  only  6  feet  at  mean  low- water. 

General  Warren,  in  his  report  of  November  25, 1879,  to  which  refer- 
ence is  respectfully  requested  for  many  interesting  details,  sums  up  the 
question  of  drifting  sand  as  follows : 

Assnming,  then,  as  reasonable  that  the  sands  at  the  Nantucket  Bar  came  ft-om  the 
west  throngh  the  Mnskeget  Channel,  and  are  spread  out  over  the  sound,  it  is  proba- 
ble that  the  nbrth  winds  and  their  waves  drive  this  upon  the  hollow  bend  of  the  Nan- 
tucket shore,  and  that  the  littoral  wave  motion  works  the  sand  both  oast  and  west 
towards  the  entrance,  as  there  is  a  sand  spit  on  both  sides,  although  that  forming 
Coatue  Beach  on  the  east  is  much  longer  than  that  known  as  Brant  Point  on  the 
west. 

The  sand  spits  thus  maintained  by  littoral  sands  moving  towards  the  ends,  approach 
each  other  as  closely  as  the  water  entering  and  leaving  the  tidal  basin  will  aUow,  and 
then  the  sand  which  reaches  the  ends  is  washed  away  by  the  current,  some  going  to 
tiU  up  the  harbor,  and  some  going  to  form  the  bar  outside. 

The  overlapping  of  the  Coatue  Point,  shows  that  the  supply  from  this  direction  ex- 
ceeds that  from  Brant  Point,  and  this  condition  gives  a  direction  to  the  issuing  or  ebb 
current  towards  the  northwest.  But  at  the  outer  part  of  the  bar  (nearly  1  mile  dis- 
tant), the  currents  of  the  sound  are  nearly  eastward,  so  that  a  new  direction  is  given 
to  the  line  of  deepest  w»t«r  there,  and  the  channel  has  for  years  past  been  moving 
eastward  at  its  outer  end. 

The  fact  of  the  outlet  being  at  the  western  end  of  the  basin  would  in- 
dicate, in  the  absence  of  facts  to  the  contrary,  that  the  predominance 
of  the  sand  drift  along  and  near  Coatue  Beach  has  been  from  the  east- 
ward, but  as  no  observations  have  been  cited  to  show  an  advance  of 
Coatue  Point,  or  of  the  Coatue  Flats,  it  cannot  thence  be  assumed  that 
the  entrance  at  the  present  time  is  not  in  a  state  of  equilibrium  between 
the  opposing  drift  from  the  east  and  the  west,  and  the  local  current^. 

However  this  may  be,  the  Board,  after  a  careful  study  of  the  maps 
and  reports,  and  after  a  discussion  of  the  facts  involved  with  General 
Warren,  are  prepared  to  act  upon  the  project  of  improvement  presented. 

General  Warren's  complete  project  is  as  follows: 

I,  however,  prefer  the  placing  of  the  jetty  on  the  west  side  of  the  entrance,  keeping 
during  its  erection  such  a  watch  upon  Coatue  Point  that  no  injurious  change  shall 
occur  there. 

The  ietty  I  propose  is  to  bo  triangular  in  section,  with  side  slopes  of  45  degrees,  the 
top  to  be  5  feet  above  mean  low- water  for  a  distance  of  4,000  feet  from  the  shore ;  the 
outer  2,500  beinj^  more  exposed  to  the  action  of  the  waves,  should  be  4  feet  wide  on  top, 
with  the  same  side  slopes  and  the  same  height.  The  outer  end  or  head,  being  in  deeper 
water,  should  have  increased  dimensions  to  meet  the  greater  shock  of  the  wavesand  effect 
of  ice  to  which  it  will  be  exposed.  The  jetty  is  to  be  of  large  riprap  stone,  dropped 
immediately  upon  the  line  of  the  work,  or,  as  it  is  a  shallow  bar  and  much  exposed,  it 
may  be  better  to  land  the  stone  inside  the  harbor  on  Brant  Point,  and  lay  a  railway 
track  (probabljr  a  mile  long)  to  carry  the  stone  to  the  point  on  tne  shore  where  the 
jetty  is  to  begin ;  continue  the  Railway  on  piles  out  along  the  line  of  jetty,  and  drop 
the  stone  as  the  track  advances. 

The  following  is  the  estimated  cost  of  a  jetty  of  the  above  description : 

1st  section,  4,000  feet,  7  tons  of  rip  rap  per  linear  foot,  stone  to  average  1|  tons, 
28,000  tons. 
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2d  section,  2,500  feet,  12  toiiA  per  linear  foot^  stone  to  average  U  tons,  30,000  tons. 

Total  58,000  tons  at  $1.75 1101,500  00 

Add  for  contingencies 10,500  00 


112,000  06 

It  is  tlionght  tliat  this  improvement  conld  be  carried  on  to  nltimately  increase  the 
depth  to  12  or  14  feet  or  more,  but  to  do  this  a  second  jetty  may  be  re<|nired,  which, 
in  general  terms,  may  donble  tills  estimate. 

"So  benefit  could  result  unless  at  least  one  jetty  was  completed ;  so  it  is  urged,  if  the 
plan  proposed  to  improve  the  present  entrance  is  attempted,  that  the  whole  amount 
for  the  first  jetty  be  appropriated  in  one,  or,  at  most,  two  years. 

His  project  of  operations  for  the  application  of  the  appropriation  of 
$50,000  is,  in  general  terms,  to  construct  by  contnict  as  much  of  the 
west  jetty  as  the  available  funds  will  i)ermit. 

In  his  interview  with  the  Board  he  also  desired  to  reserve  money 
enough  to  arrest  injurious  changes  at  Coatue  or  Brant's  Point,  and  to 
make  good  measurements  of  currents  and  soundings  before  beginning 
work,  as  well  as  to  watch  the  effect  of  the  jetty  as  it  progressed,  by 
soundings  and  current  measurements. 

It  has  been  suggested  to  construct  a  jetty,  starting  from  Coatue  Point 
and  extending  in  a  northwesterly  direction,  using  the  shore  of  the  island 
as  the  other  border  of  the  channel.  To  reach  deep  water  a  long  jetty 
would  be  necessary,  and  the  channel  must  force  its  way  through  shoals 
formed  and  continually  forming  from  the  westerly  drift.  A  channel 
under  such  conditions  might  be  possible,  but  it  is  probable  that  another 
jetty  to  prevent  the  dispersion  of  the  ebl)  currents  would  become  neces- 
sary, and  the  great  length  of  these  structures  would  make  the  system 
too  costly. 

Suppose,  on  the  other  hand,  a  western  jetty  starting  on  the  shore  ftx)ni 
the  Bug  Lights,  or  300  to  400  feet  east  from  these.  This  would  for  some 
distance  outwards  confine  the  currents  and  cause  the  excavation  of  a 
channel.  But  there  would  not  probably  be  sufficient  scour  to  give  the 
required  depth  over  the  outer  bar.  Under  those  circumstances,  two 
jetties  would  be  recpiired ;  but  the  location,  extent,  and  character  of  the 
jetties  must  depend  somewhat  upon  the  collection  of  ftirther  data  ob- 
tained as  the  work  progresses. 

The  Board  ailopt  the  western  jetty  at  the  position  advocated  by  Gen- 
eral Warren,  or  300  or  4(H)  feet  easterly  from  it,  and  recommend  that  it 
be  extended  as  far  as  the  currents  continue  capable  of  excavating  to  the 
required  depth.*  Should  the  deep  water  not  be  re4iched  thereby  an 
eastern  jetty  starting  from  Ooatue  Beach  would  be  necessary,  having 
its  inner  portion,  say  to  the  Ofoot  curve  of  the  flat^,  held  at  a  very  low 
level,  and  its  outer  portion  parallel  in  direction  to  the  western  jetty. 

Estimating  upon  the  basis  of  prices  as  given  in  General  Warren's 
rei)ort,  it  is  probable  that  the  cost  of  this  system  would  be  $112,000, 
provided  the  west  jetty  alone  will  sufficiently  deepen  the  approaches;  in 
this  case  the  shoals  east  of  the  jetty  may  so  consolidate  and  confine  the 
currents  as  to  produce  the  desired  effect.  If  the  west  jetty  be  carried 
out,  say  4,000  feet,  and  the  eaat  jetty  completed  from  its  starting  point 
on  Ooatne  Point  to  the  deep  water  of  the  sound,  the  approximate  cost 
would  be  $180,000.  The  eastward  current  which  is  stated  to  be  nearly 
constant  may  compress  the  outgoing  currents  against  the  projecting 
east  jetty,  aiul  aid  in  deepening  the  channel  to  and  beyond  the  outer  bar. 
Finally  if  it  should  be  found  necessary  to  carry  out  both  jetties  to  deep 
water,  the  approximate  cost  would  be  $238,000. 

The  proportions  in  which  the  east  and  west  jetties  should  be  con- 
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sti-ucted  must  be  left  to  experience  acquired  ou  the  spot,  the  estimates 
above  indicate  only  the  possible  limits  of  cost. 

The  Board  do  not  deem  it  expedient  to  enter  further  into  detail,  as 
they  are  fully  impressed  with  the  idea  that  a  great  deal  may  be  supplied 
by  further  investigation  of  the  physical  features  of  the  locality  which 
would  be  useful  if  not  necessary  to  the  completion  of  the  improvement. 

General  Warren's  project  of  commencing  with  a  western  jetty  is  there- 
fore approved  by  the  Board  with  the  modification  of  stopping  it  when 
an  effective  scour  ceases,  and  it  is  recommended  further  that  a  portion  of 
the  present  appropriation  be  reserved  for  the  purposes  heretofore  named 
in  this  report. 

The  Board  desires  to  append  hereto  General  Warren's  report  of  No- 
vember 25, 1879,  as  supplying  useful  matter  in  detail  and  furnishing 
the  prior  history  of  this  case.  (Printed  in  Annual  Report  of  Chief  of 
Engineers  for  1880,  part  1,  page  423.) 

The  locality  was  visited  by  one-of  the  members  of  the  Board  who  looked 
over  the  ground,  and  likewise  conferred  with  prominent  citizens  of  the 
place  as  to  their  views  upon  the  character  and  extent  of  the  improve- 
ment desired. 

Be8i>ectfully  submitted. 

Z.  B.  TOWBB, 
Colonel  ofEngineerSj  Bvt  Maj.  Oen.j  U.  8.  A, 

John  Newton, 
Colonel  of  Engineers^  Bvt.  Maj.  Oen.j  U.  8.  A. 
Note. — General  Abbot  is  absent  on  leave. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


B3. 

IMPROVEMENT  AT  WOOD'S  HOLL,  MASSACHUSETTS. 

The  work  during  the  fiscal  year  ending  June  30, 1881,  consisted  in 
removing  44.7  cubic  yards  of  bowlders  of  a  size  greater  than  2  cubic 
yards,  and  25.8  cubic  yards  of  bowlders  less  than  2  cubic  yards.  This 
completed  the  work  which  had  been  prosecuted  during  the  previous  fiscal 
year,  which  is  fiilly  reported  in  the  last  annual  report. 

The  balance  on  hand  is  too  small  to  make  any  appreciable  effect  upon 
the  channel  as  now  used,  and  is  reserved  for  contingencies. 

The  plan,  as  first  estimated  for  in  the  report  of  survey  in  1873,  con- 
templated clearing  out  this  passage  between  Buzzard's  Bay  and  Vine- 
yard Sound  thoroughly,  so  as  to  permit  its  use  by  large  sailing  coasters. 
This  would  require  a  further  appropriation  of  $430,000,  but  there  ap- 
pears to  be  no  party  engaged  in  navigation  urging  this  at  present. 

This  complete  improvement  may  truly  be  called  a  national  one.  It  is 
not  for  the  benefit  of  any  special  locality.  It  is  for  a  navigable  high- 
way uniting  two  large  bodies  of  navigable  water  extensively  used  by 
the  commercial  vessels  of  the  United  States,  and  when  thoroughly  im- 
proved it  will  tend  greatly  to  a  saving  of  time  and  diminish  the  dangers 
of  general  coast  navigation. 

Ap)»en<led  to  this  report  is  one  in  detail  by  Assistant  Engineer  Mr.  J. 
P.  Cotton  (\>cho.  has  jsuperintended  this  work),  giving  the  tidal  observa- 
tions at  Wood's  Holl,  and  a  discussion  of  them.    These  phenomena  are 
of  peculiar  interest  at  this  point. 
35  E 
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Money  state^nent 

July  1,1880,  amonnt  available $1,622  OO 

July  1,  Idcl,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 716  26 

July  1,  1881,  amount  available 905  74 


RKPORT  OP  MR.  J.  P.  COTTON,  ASSISTANT  ENGINEER. 

Newport,  R.  I.,  Jum  30,  1881. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  tidal  observations  made 
during  the  prosecution  of  the  work  of  improvement  in  Wood's  Holl  Harbor,  Masaa- 
ohusetta. 

These  observations  were  of  high- water  and  low-water,  of  high- water  slack  and  low> 
water  slack. 

They  are  inserted  here  as  they  show  better  .than  any  description,  the  character  of 
this  passage  and  the  difficulties  attending  works  of  improvement  unless  ample  pro- 
vision be  made  to  meet  them. 

An  examination  of  these  tables  shows  that  what  is  called  ''  high-water  slack  "  occurs 
some  two  hours  after  high-water,  and  **  low-water  slack  "  about  the  same  length  of 
time  after  low-water. 

Obtervatians  on  a  gau^ie  placed  near  the  eaeterly  end  of  DeviVa  Foot  Island,  about  1,200  feet 
from  the  entrance  of  ffooeFs  Holl  Strait, 
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Observations  on  a  gauge  placed  near  the  easterly  end  of  DeriVs  Foot  Island,  j-c. — Cont'd. 


Dato. 

High- water  at~- 

1 

High-water  slack. 

1 

1 

i 
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Feet. 
2.0 
2.0 
1.7 
1.8 

h.  m.  1  Feet. 
2.45  1      0.  9 
2.45  f      0-9 

2 

4  25p.m 

7.10  p.  m 

8 

5.10p.m 

7.15  p.  m 

2.05 
2.25 

1.6 

4 

6.00  p.  m 

8.25  p.  m 

1.8 

6 

9.20  a.  m 

e 



7 

8.20  a.  m 

2.9 

10.40  a.  m 

L6 
2.0 
1.7 
1.5 

2.20  1      1.8 

8 

9.00  a.  m 

11.15  a.  m 

2.15    

9 

9.50  a.  m 

2.5 
2.4 
2.6 
2.5 

11.45  a.  m 

1.55  '      0.8 

10 

10.15  am 

0.10  p.  m 

1.55  '      0.9 

11 

10.35  a.  m 

1.20  p.  m 

2.45   

2.30        L  2 

12 

11.25abm 

1.55  p.  m 

1.8 

13 

U 

0.50p.m 

3.2 
3.1 
8.0 
3.2 
3.3 

3.10  p.  m 

2.2 
2.2 
2.3 
2.3 
2.6 

2.20 
2.10 
2.30 
2.25 
2.25 
2.15 

1.0 

15 

1.45  p.  m 

3.55  p.  m 

0.9 

16 

2.30  p.  in   .,mwm,,m,.-,^-,T,.,^^-,r, 

6.00  p.  m 

0.7 

17 

8.25  p  m 

5.50  p. m 

0.9 

18 

4.20  p.  m 

6.45  p.  m 

0.7 

19 

6. 15 p. m. ....... ......  ....... 

7.30  p.  m 

20 

21 

7  00  a.in          .     1. 

4.2 
4.2 
3.2 
3.5 
8.4 
3.8 

9.26  a.  m         *           \ 

2.4 

2.5 
1.8 
2.2 
2.1 
2.0 

225 

1*  ft 

22 

8!oOa.iii>.r...J 

10.15  a.m 

2.15         i.  7 

23 

8.50  a.  m 

11.05  P.IU   

2.15        1.4 

24 

9.40  a.  m 

12m  ,. 

2  20  '      1. 3 

25 

10.35  a.  m 

0.55  p.  m 

2  20  1      1. 8 

26 

11.35  a.  m 

1.50  p.  m 

2.15^      1.3 

27 

0.'9 

28 

1.30  p.  m 

8.0 
2.9 
2.5 

3.40  p.  m 

2.1 
2.0 
2.1 

2.i6 

20 

2.20  p.  m 

4.40  p.  m 

2.20         0. 9 

SO 

3.10 p. m....  -. 

5.30  p.m 

2.20  ■      0.4 

This  record  shows  that  high-water  slack  (slackwat«r  nearest  to  high-water)  may 
occur  from  1  hour  40  minut«s  to  2  horns  55  minutes  after  high-water.  The  average  of 
the  above  observations  is  2  hours  13  minutes.  Its  occurrence  as  to  time  is  quite  irreg- 
nlar,  and  no  difference  was  observed  as  to  this  in  spring  or  neap  tides. 

The  height  on  the  gauge  of  high-water  slack  shows  as  great  irregularity  as  the  time 
of  its  occurrence ;  it  was  from  0.4  to  2.Q  feet  below  the  preceding  high-water;  it  aver- 
aged 1.2  feet  below. 


Bate. 

Low-water  at?— 

1 

1 

Low-water  slack. 

.3 

\ 

From  low -water  to 
low- water  slack. 

AprU19 
20 

h,m, 

9.50a.m 

Feet. 
0.9 
1.0 
1.0 
Ll 
Ll 
0.9 

h.m. 

lL50a.m    

Feet. 
L8 
L5 
L4 
L4 
L4 
L2 

A.  TO. 

2.00 
L25 
L30 
2.05 
L50 
200 

Feet, 
0.9 

10.45  a.  m.- 

0. 10  p.  m 

0.6 

21 

11.50  a.  m 

1. 20  p.  m 

0.4 

22 

0.30p.  m 

2.35  p.  m.. 

0.8 

28 

L25p.  m 

8.15p.m..............  ..  .... 

0.8 

24 

2rl5D.  m...... 

4. 15  p.m 

0.8 

26 

26 

4. 16  p.  m 

LO 
0.9 
0.8 
0.8 

6.00p.m 

L6 
L8 

L45 
L60 
2.06 

0  6 

27 

4. 50  p.  m 

6.40p.  m 

0.4 

28 

6.30p.  m ............... 

7. 35  p.m 

28 

6.10p.m 

80 

MmS    6 

It.  00  a.  m 

LO 
0.9 
0.5 
0.6 

L  80  p.m 

L4 

2.80 
2.16 
L65 

0.4 

0.06  p.m 

2. 20  p.m 

LOOp.  m 

2.&6p.  m 

LO 

0.6 

1.60  p.m 

10 

8.80p.in 

0.4 

6. 80  p.m 

LO 

8.00 

0.6 
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ObaervatioitH  on  a  gauge  placed  near  th^  eauterly  end  of  DemVs  Foot  Island^  ^o. — Cont'd. 


Date. 

I 
• 

Low-water  at^ 

tc 

r 

& 

i 

Fui. 
0.6 
0.8 
0.8 
0.8 
LO 

Low-water  slack. 

rk 

0 

O 

FmL 
L4 
LO 
L2 
L3 
L2 

% 

Km. 
2.20 
2.00 
L55 
L30 
L55 

May  11 
12 

h.m. 
4. 00  p.  in......  .............. 

Km. 
6. 20  p. m...... ........ ........ 

FteL 
0.8 

4. 50p.  m 

6.50p.  m 

0.2 

13 

5. 40 p.  m...... 

7.35  p.  m 

0.4 

14 

6. 30  p.  m 

8. 00  p.  m 

0.5 

15 

7.00  p.  m 

8.55p.  m 

0.2 

16 

17 

7.56a.  m 

i.6 
1.1 

LO 
0.8 
0.6 
0.8 

10. 15  a.  m 

L7 
L4 
L6 
L5 
L2 
L8 

2.20 
2.10 
2.05 
L55 
2.20 
2.30 

0.7 

18 

9. 00  a.  m 

11. 10  a.  m 

0.8 

19 

9. 5.'ta.  in 

12.00ni 

0.5 

20 

10. 40  a.  m 

0.85  p.m..* 

0.7 

21 

11. 80  a.  m 

1.50p.  m , 

a7 

22 

11.65  a.  m 

2.25  p.m 

1.0 

28 

24 

i.app.  m 

0.1 
0.3 
0.4 
0.6 
0.6 

4.00p.  m 

0.9 

"li 

0.8 
LO 

2.30 

■**i52 

2.20 
2.20 

0.8 

25 

2.30p.  m 

6. 12  p.m. mi! !!!!!!  *!r  J. 

26 

3.20p.  m 

0.7 

27 

4.25p.  m « 

6.1SD.  m.... 

6.45  p.  m.. .............. ...... 

0.2 

28 

7. 35p.  m 

0.4 

29 

80 

81 

8.10  a.  m 

0.8 
0.8 
0.9 

10.25  a.  m 

i.2 
'   L4 
L5 
L7 
L4 

2.15 
2.80 
2.60 
2.80 
A 10 

0.4 

June  1 

8.46  a.  m 

lL15a.m , 

0.25  p.  m 

ae 

2 

9.86a.m 

0.6 

8 

10. 50  a.  m 

1.20  p.m 

4 

11.40a.  m 

0.7 
0.6 

LO 
0.9 
0.6 
0.6 
0.5 
0.7 

L  50  p.m 

0.7 

^l 

0.  lOp.  m 

6 

'7 

2.00p.  m 

3. 58  p.  m 

2.1 

L58 
2.00 
L55 
L46 
L46 
2.15 

LI 

8 

2.&0p.m 

4. 50p.  ra 

9 

3.20p.  m 

5.15p.m........ . 

L8 
L5 
L2 
L2 

0.7 

10 

4. 16p.  m...... 

6.00p.  m 

LO 

11 

4. 50  p.  m 

6. 85  p.m 

0.7 

12 

5. 85 p.  in  ....•«  ............... 

7.50p.m 

0.5 

18 

u 

0.00p.m...... 

&  15  p.m 

L8 
L8 
L7 
L6 
L4 

2.15 
2.45 
2.46 
8.50 
2.45 
2.50 

16 

7,  lOabin 

LO 
0.9 
0.6 

9.55  a.  m 

...... 

0.9 

16 

7.55a.  m 

10.40^.  m 

0.7 

17 

8.30  a.  m 

11.20  a.  m 

0.7 

18 

9.40a.m 

0.25  p.  m 

0.8 

19 

10.80  a.  m 

1.20t».  m-     ---     

20 

*" 

21 

9. 3r>  p.  m 

6.4 
0.4 
0.4 
0.5 
0.6 
0.5 

8.20  p.m 

L5 
L4 
L5 
L3 
L3 
0.9 

2.45 
2.45 
2.45 
2.25 
2.15 
L40 

1.1 

22 

1.80  p.  m 

4. 15p.  m 

LO 

23 

2. 30  p.  m 

3. 20  p.  m 

1.1 

24 

3. 30  p.  m...... 

5. 55  p.  m 

0.8 

26 

4. 30p.  ra 

6. 45p.  m 

0.7 

26 

5. 35  p.  m —  . 

7. 15  p.m 

0.4 

27 

28 

7. 10  p.  m 

0.9 
0.9 
L3 

9. 05  p.  m 

i.4 
L4 
L6 

L55 
1.45 
2.20 

0.5 

29 

8.00  a.  m 

9. 45  p.  m - 

0.5 

80 

8.30  a.  m 

10.  50  p.m 

0.3 

**  Low-water  slack"  as  recorded  in  the  above  table  occurs  from  1  hour  25  minutes  to 
2  hours  52  minutes  after  low-\^ater  j  the  average  of  these  observations  is  2  hours  and 
7  minutes.  The  rise  on  the  gauge  varies  equally  with  the  diflfereuce  of  time,  but 
seems  to  bear  no  relation  to  it ;  some  days  when  the  time  between  low- water  and  low- 
water  slack  was  more  than  the  average  the  change  in  the  level  of  the  water's  surface 
was  the  minimum. 

The  differences  in  the  reading  of  the  gauge  at  low-water  and  low-water  slack  appear 
in  the  .•i^:)vo  table;  they  arc  m»m  0.2  to  1.1  feet,  the  mean  ditference  being  0.60  feet 
above. 

Mean  low-water,  as  determined  from  all  the  observations  made,  read  0.62  on  this 
gauge. 

Mean  low- water  slack,  1. 37. 

Mean  high- water  slack,  1. 76. 

Mean  high-water,  2. 87. 

The  meAn  rise  and  fall  of  the  tide,  2.25  feet. 

The  rise  of  the  highest  tide  observed,  above  mean  high-water  was  1.33  feet. 
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The  fall  of  the  lowest  tide  oh  served,  was  0.32  helow  mean  low- water,  giving  an  ex- 
treme lange  of  3.9  feet. 

During  November  and  December,  1879,  the  work  of  removing  bowlders  was  carried 
on  by  divers.  A  record  was  kept  of  the  time  that  they  were  able  to  work,  both  at  the 
low- water  slack  and  the  high- water  slack.  The  diver  went  down  as  soon  as  the  cur- 
rent would  permit,  and  remained  as  long  as  he  could  work  against  the  current. 

The  time  at  high-water  slack  varied  from  *20  minutes  to  2  hours ;  the  average  was  1 
hour  and  5  minutes. 

The  time  at  low-water  slack  varied  from  20  minutes  to  3  hours  45  minutes ;  the  aver- 
age was  2  hours. 

Very  respectfully, 

J.  P.  Cotton, 

Asmsiant  Engineer, 
General  G.  K.  Warren, 

Lieutenant-Colonel  of  Engineers,  U,  S,  A, 


B  4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

A  survey  of  this  harbor  was  made  daring  the  fiscal  year  in  compliance 
with  the  provision  of  the  river  and  harbor  act  of  June  14, 1880.  The 
report  upon  this  survey  gives  in  detail  the  condition  and  desired  im- 
provement of  this  harbor.  It  was  printed  as  House  Ex.  Doc.  No.  18, 
Forty-sixth  Congress,  third  session.    It  accompanies  this  report. 

By  act  of  Congress  approved  March  3, 1881,  $10,000  was  appropriated 
for  this  improvement.  It  is  proposed  to  expend  $7,000  of  this  in  dredg- 
ing in  the  shoalest  parts  of  the  channel  to  9  feet  depth  at  mean  low- 
wat«r,  to  allow  vessels  drawing  13  feet  to  reach  the  wharves  at  high- 
water,  the  mean  rise  of  tide  being  4  feet.  Advertisements  were  issued 
May  11, 1881,  inviting  proposals  for  doing  this  work. 

The  following  is  an  abstract  of  tenders  received  on  June  8,  1881  : 


Ko. 


Name  and  addre«.  \^^y^^. 


1  John  HoDennott,  Cohoes.  N.  Y $0  24} 

2  I  J.  H.  Fenner,  Jersey  City,  N.J 28 


Commence. 


April  1,1882 


Complete. 


June  30,  1882 
Jnne  30,  1882 


A  contract  has  been  entered  into  with  John  McDermott,  the  lowest 
bidder. 

The  work  will  be  commenced  on  or  before  October  15, 1880,  and  prob- 
ably completed  before  winter. 

With  the  $3,000  remaining  of  the  appropriation,  it  is  proposed  to 
strengthen  the  sand-catch  fence  on  Long  Beach,  and  build  spurs  to  it, 
beginning  in  the  lowest  part  of  the  beach.  This  work  is  to  be  done  by 
purchasing  material  in  open  market,  and  by  hired  labor. 

In  this  way  we  are  able  to  watch  the  effect  of  the  work  as  it  progresses, 
and  modify  the  fence  to  meet  it. 

The  estimated  cost  of  the  completed  project  was  $44,050.  It  is  thought 
that  $20,000  could  be  advantageously  expended  in  the  fiscal  year  ending 
June  30, 1883. 

This  work  is  in  the  superintendence  of  J.  P.  Cotton,  assistant  engineer. 
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Money  statement. 

AmonDt  appropriated  by  act  approved  March  3,  1881 |10,000  00 

July  1, 1881,  amotmt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 113  19 

July  1,  1881,  amount  available 9,886  81 

Amount  (estimated)  reanired  for  completion  of  existing  project 34, 050  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    20, 000  00 


survey  of  wareham  harbor,  massachusetts. 

Enginerb  Office,  United  States  Army, 

Newportj  B.  I.,  December  13, 1880. 

General:  I  have  the  honor  to  send  herewith  a  report  and  map  o^ 
the  sarvey  of  Wareham  Harbor,  Massachusetts,  assigned  to  me  under 
the  act  of  Congress  passed  at  its  last  session.  This  work  has  been  done 
under  my  direction  by  Assistant  J.  P.  Cotton. 

The  map  and  report  fully  show  the  present  condition  of  the  harbor. 
There  has  been  some  shoaling  at  the  <^  upper  bar,"  but  the  general  result 
is  a  very  favorable  exhibition  of  an  improvement  that  has  been  as  per- 
manent as  could  reasonably  be  expected. 

Passage  in  and  out  of  this  harbor  is  altogether  dependent  upon  sails, 
and  not  only  is  there  a  want  of  increased  depth  where  the  new  shoal  is 
formed,  but  some  further  widening  and  straightening  to  permit  of  '^  beat- 
ing" in  and  out. 

The  reliance  is  upon  a  high-water  depth  of  13  feet  (the  rise  being  4 
feet),  and  this  lets  in  the  large  coasting  schooners  having  considerable 
length. 

It  is  also  felt  to  be  very  desirable  to  secure  a  permanence  to  Long 
Beach,  which  protects  the  entrance  to  the  harbor.  This  our  experi- 
mental work  there  shows  to  be  feasible  if  made  with  substantial  materiaL 

Estimates  are  submitted  for  both  these  objects: 

1.)  For  work  on  Long  Beacb $15,000 

Tor  dredging  to  d«»epen  and  widen 2^J,050 

For  dredging  to  remove  middle  gronnd 6,000 

44,050 

Wareham  is  in  the  New  Bedford  coUection  dintriot.  The  amount  of  revenne  collected 
during  the  fiscal  year  ending  June  30,  1880,  was  $15,842.69. 

The  interests  affected  by  or  concerned  in  the  improvement  of  this  har- 
bor are  fully  set  forth  in  Mr.  Cotton's  report. 
Very  respectfully, 

G.  K.  Waeren, 
Lieutenant' Oolonel  Engineers, 
Bvt.  Maj.  Gen.j  U.  S.  A. 
Brig.  Gen.  H.  G.  Wkioht, 

Chief  of  Engineers,  U,  8,  A. 


9, 


report  of  mr.  joseph  p.  cotton,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Newport f  B,  /.,  December  1,  1880. 
Qeneral  :  I  have  the  honor  to  suhmit  the  following  report  on  the  survey  of  Ware- 
ham Harbor,  Massachusetts,  provided  for  in  section  2  of  tne  river  and  harbor  act  ap- 
proved June  14,  1^. 
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The  field  work  of  the  survey  was  completed  between  Au^ast  12  and  August  20,  with 
the  assistance  of  William  H.  Lawton,  jr.,aud  J.  A.  Curtis,  inspectors. 

GENERAL  DESCRIPTION  OF  THE  HARBOR. 

This  harbor  is  an  estuary  of  Buzzard's  Bay.  It  is  about  13  miles  east  of  New  Bed- 
ford, and  6  miles  west  of  Monument,  the  southern  end  of  the  proposed  Cai>e  Cod  ship 
canal. 

It  is  about  3  miles  in  length,  with  a  width  varying  fix>m  200  feet  to  more  than  half  a 
mile. 

Into  this  estuary  empty  Agawam  River  at  its  head,  draining  about  45  square  mOes ; 
Broad  Marsh  River  on  the  west  side,  draining  4  square  miles ;  and  Weweantic  River 
on  the  west  side,  below  Long  Beach,  draining  95  square  miles.       ^ 

A  small  stream,  called  Crooked  River,  draining  but  1  square  mile,  empties  into  it 
jfrom  the  east. 

The  shores  for  the  most  part  are  low,  with  extensive  marshes  that  are  submerged  by 
spring-tides. 

The  harbor,  commencing  at  the  rail  and  highway  bridges  at  Wareham,  which,  not 
being  provided  with  draws,  prevent  any  navigation  above  them  except  by  barges,  is 
about  200  feet  wide.  At  the  south  end  of  the  Franconia  Iron  Company's  wharf,  1,400 
feet  further  down,  it  is  400  feet  wide;  irom  this  point  it  opens  out  into  a  bay  2^000 
feet  in  width.  Near  the  mouth  of  Broad  Marsh  Kiver  it  narrows  to  about  900  feet, 
which  width  it  retains  for  about  1,200  feet,  when  it  again  widens  into  a  bay  more  than  4 
a  mile  wide. 

This  bay  is  separated  from  Buzzard's  Bay  by  Long  Beach,  which  extends  £rom  the 
^ast  shore  out  about  2,00b  feet.  This  beach  is  composed  of  sand.  At  low-water  level 
the  sand  is  coai*se,  with  gravel  and  pebbles;  above  low-water  it  is  fine,  and  eatuly 
moved  by  wind  or  waves.  The  width  of  the  beach  at  low- water  varies  from  200  to 
800  feet;  at  ordinary  high-water  a  narrow  strip  of  sand,  not  more  than  100  feet  wide 
in  the  widest  part,  is  above  water.  At  high-water  of  spring-tides  the  whole  beach  is 
submerged. 

Outside  of  this  beach  is  an  extensive  shoal  or  flat,  the  curve  of  6-foot  deptli  being 
^  of  a  mile  distant  at  the  east  end,  and  more  than  ^  a  mile  at  the  west  end.  The 
water  .on  the  inside  of  this  beach  is  bold;  at  the  west  end  of  it  a  vessel  drawing  9 
feet  can  at  low- water  approach  within  50  feet  of  the  high-water  line. 

PREVIOUS  SURVEYS. 

A  survey  of  this  harbor  was  made  in  1870,  under  the  direction  of  the  harbor  commis- 
sioners of  Massachusetts.  The  report  upon  this  survey  appears  in  their  Fifth  Annual 
Report,  1871,  and  is  as  follows : 

**  During  the  past  year  the  board  has  had  made  a  careful  survey  of  Wareham  River, 
with  a  view  to  the  establishing  proper  harbor  lines  and  the  determination  of  the 
causes  that  have  led  to  the  formation  of  shoals  near  the  wharves.  They  also  have  in 
mind  to  apply  to  Congress  for  the  removal  of  the  bar  that  has  formed  at  the  mouth  of 
the  river,  snould  the  results  seem  to  justify  such  action.  The  gi'eat  importance  of  this 
port,  and  the  extensive  manufactures  carried  on  there,  call  m  a  serioos  effort  to  im- 
prove the  navigation  of  this  river,  upon  which  the  prosperity  of  the  place  almost 
wholly  depends." 

In  their  next  annual  report  a  comparison  is  made  between  the  condition  of  the  har- 
bor in  }845,  as  shown  by  the  United  States  Coast  Survey,  and  by  their  survey  of  1870. 
This  comparison  showed  that  marked  changes  had  taken  place  in  the  upper  part  of  the 
river.  Of  this  they  say:  "It  can  hardly  be  questioned  that  the  construction  of  the 
solid  pier  between  the  west  side  of  the  river  and  the  sluice-way,  or  bay.  through  which 
scows  and  boats  now  jiass,  and  the  solid  embankment  of  Cape  Cod  Railroad  on  the 
west  side  of  the  river,  together  with  the  stone  ballast  which  has  been  thrown  arunnd 
and  between  the  piers  of  both  the  railroad  and  town  bridges,  have  contributed  mainly 
to  the  injury  sustained,  and  have  caused  the  violent  and  unequal  cuiTeut^  which  have 
dug  out,  as  it  were,  the  deep  holes  above,  between,  and  below  the  bridges,  and  thrown 
up  the  abrupt  and  injurious  shoals  beyond  them.'' 

The  injurious  effects  of  the  bridge  structures  they  think  is  **  confined  to  about  the 
first  400  feet  below  them." 

In  regard  to  these  they  say:  "While  there  is  no  doubt  that  the  physical  condition 
of  this  upper  portion  of  the  river  could  be  improved  by  the  removal  of  the  railroad 
embankment,  the  whole,  or  a  part,  of  the  solid  pier  near  the  center  of  the  river,  the 
stone  ballast  from  under  each  of  the  bridges,  and  the  reconstruction  of  the  railroad 
piers,  it  would  be  a  measure  of  doubtful  economy.  It  is  the  opinion  of  the  board  that 
the  river  could  be  improved,  and  the  improvement  maintained,  for  a  much  Icm  sum 
than  it  would  take  to  remove  and  remodel  the  objectionable  portions  of  the  existing 
structures." 
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Harbor  lines  were  e^ablisbed  by  tbe  board  on  botb  sides  of  the  river  from  the  bridges 
at  the  upper  end  to  Barney  Point. 

In  1871  a  snrvey  was  made  under  direction  of  General  George  Thom,  United  States 
Engineei-s,  in  accordance  with  the  resolntion  of  the  House  ot  Representatives.  The 
report  upon  this  snrvey,  including  estimates  for  improving  the  channel,  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  187*2,  pages  973-976. 

The  map  of  the  survey  of  the  harbor  made  in  1870  by  Professor  H.  L.  Whiting  for 
the  harbor  commiHsioners  was  used  as  a  basis  for  the  survey  of  1871,  under  General 
Thom.  Additional  soundings  were  taken  and  current  observations  made  on  the  flood 
and  ebb  tides  at  the  raibroad  oridge  and  at  Quahaug  Bar.  The  soundings  were  reduced 
to  the  plane  of  mean  low-water  establifthed  in  1870. 

The  plan  of  improvement  enti  mated  for  and  recommended  by  General  Thom  wad 
dredging  a  channel  250  feet  wide  and  9  feet  deep  at  mean  low-water  through  Quahaug 
Bar,  and  straightening  and  widening  the  channel  through  the  '* upper  bar";  estimate 
was  also  made  for  removing  a  large  oowlder  near  the  mouth  of  Weweantic  River,  the 
whole  to  cost  $45,000. 

HISTORY  OF  IMPROVEMENTS  MADE. 

In  1872  Congress  made  an  appropriation  of  $10,000  for  the  improvement  of  this 
harbor;  another  appropriation  of  $10,000  was  made  in  1873;  $10,000  in  1874,  and 
$10,000  in  1875,  maKing  a  total  of  $40,000.  Dredging  was  commenced  in  1873  and  com- 
pleted in  1876,  making  a  channel  horn  250  to  3(%  feet  wide  and  10  feet  deep  at  mean 
low-water  fix>m  Long  Beach  around  Quahaug  Bar;  thence,  by  cutting  off  shoal  points, 
a  least  width  of  200  feet  was  made  to  the  *•  upper  b^ur."  Thence  to  the  bridge,  at^the 
npper  end  of  the  harbor,  the  width  decreased  to  100  feet ;  the  depth  made  In  this  part 
was  9  feet  at  mean  low- water. 

During  the  progress  of  the  Improvement  in  1873  a  detailed  survev  of  the  harbor  was 
made,  as  the  maps  of  previous  surveys  were  not  sufficiently  in  aetall  to  serve  aa  a 
guide  In  carrying  on  the  works  of  improvement.  This  survey  showed  that  there  was 
less  depth  of  water  in  the  harbor  than  had  been  previously  supposed. 

The  report  of  this  survey  was  published  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1874,  pa^  216-220. 

On  the  completion  of  the  improvement  above  described  there  was  about  $1,700  re- 
maining on  hand.  With  this  an  attempt  was  made.  In  1877,  to  catch  the  sand  brought 
along  the  south  side  and  over  Long  Beach  into  the  harbor,  by  building  a  sand-catch 
fence.  This  fence  was  of  a  single  row  of  cedar  trees  on  the  higher  parts,  and  on  the 
lower  parts  of  two  rows  of  posts  4  feet  apart,  connected  by  stringers  and  ties  placed  1 
foot  below  the  surface  of  the  sand.  The  space  between  these  two  rows  of  posts  was 
filled  with  brush  to  about  2  feet  above  the  general  surface,  this  brush  being  held  in 
place  by  small  stone. 

In  a  storm,  accompanied  by  a  veiy  high  tide.  In  the  following  October,  a  portion  of 
this  fence  was  washed  away.  In  July,  1878,  It  was  rebuilt,  and  loaded,  with  larger, 
stone. 

The  removal  of  the  bowlder  in  Weweantic  River,  estimated  for  in  the  report  of  Gen- 
eral Thom,  was  not  undertaken  because  there  was  no  longer  any  demand  for  it. 

SURVEY  AND  MAP. 

The  survey  of  this  season  was  contined  to  the  channel  dredged  in  1873-1876,  and  to 
the  part  outside  of  Long  Beach  not  included  in  previous  surveys.  A  map  of  the 
harbor  from  the  bridges  to  the  **  four  buoys,"  outside  of  Long  Beach,  on  a  scale  of  200 
feet  to  an  inch,  accompanies  this  report."  This  map  shows  the  present  condition  of 
the  channel,  the  depth  on  the  liats  and  in  coves  from  snrvey  in  1873,  the  Jiarbor  lines 
as  established  by  the  harbor  commi.sjfioners  in  1871,  and  the  channel  desired  by  those 
interested  In  the  commerce  of  Wareham,  and  for  which  estimates  are  made. 

PRESENT  CONDITION  OF  THE  HARBOR. 

Beginning  at  the  bridges  at  the  upper  end  of  the  harbor  we  find  In  the  deep  hole, 
whicli  is  undoubtedly  canted  by  the  obstruction  formed  by  the  einbaukiaeuts  and 
piers  and  riprap  protection  of  the  bridges,  a  depth  of  2(5  feet  at  mean  low-water,  the 
same  as  in  1873.  Immediately  below  this  the  shoal  with  the  diedged  channel  along 
the  wharves  to  the  west  >* "  a  depth  of  but  4.1  feet  on  it.  This  shoal  has  increased  in 
size  and  now  encroaches  u}»on  thv  hannel,  leaving  a  width  of  but  70  feet  with  8  feet 
depth. 

From  this  shoal  to  the  *'  upper  bar."  which  begins  about  900  feet  below  the  Fran- 
conla  Iron  Company's  whaif,  the  dreaged  channel  has  about  the  same  general  width 
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and  deptb  as  when  completed.  In  some  places  it  has  Tridened  by  scour  and  In  some 
naiTuwud  by  deuoaic. 

The  channel  dredged  through  the  "upper  bar,"  150  feet  wide  and  from  9  to  10  feet 
deep  at  mean  low-water,  has  filled  up  so  that  in  the  Hhallowest  place  there  is  but  little 
more  +haii  7  foot  depth  at  mean  low-water.  This  filling  is  over  the  whole,  width' of 
the  channel  and  for  dOU  feet  along  it.  . 

From  this  bar  to  the  entrance  of  the  harbor  at  Lo  jg  Beach  but  little  change  has- 
taken  place  in  the  dredged  channel. 

At  Qunhaiig  Bar  it  has  narrowed  somewhat  by  filling  in  from  the  bar,  or  northwest 
side  of  the  channel,  and  widened  on  the  opposite  side  by  scour. 

There  is  now  a  channel  not  less  than  100  feet  wide  and  9  feet  deep  at  mean  low- 
waier  from  the  entrance  to  the  **  upper  bar."  The  mean  rise  of  tid»'  is  about  4  feet, 
so  that  vessels  drawing  about  13  feet  ckn  go  to  the  '*  upper  bar"  at  mean  high-water, 
but  cannot  cross  it  drawing  more  than  11.5  feet. 

The  fence  on  Long^Beach,  built  to  catch  the  moving  sand,  is  in  very  good  condition, 
and  for  much  of  its  length  sand  has  coLleet'ed  ab6nt  it  nearly  up  to  the  level  of  high* 
water.  On  the  part  of  the  beach  above  ordinary  high-water  the  sand  is  blown  about 
by  the  wind  sd  tnat  its  height  is  not  much  increased  by  the  fence.  A  storm  from  the- 
south  will  fill  the  sand  in  along  the  fence  that  will  be  blown  out  into  the  water  by  it 
northerly  wind.  » 

PROPOSED  IMPBOYEMENT. 

From  A  consultation  with  those  interested  in  the  navigation  of  this  harbor  I  learned, 
that  the  depth  of  the  channel  made  in  187:i-7fi  was  deemed  by  them  sniilcieut  for  the 
class  of  vessels  likely  to  be  employed  in  the  commerce  of  the  place,  if  that  depth  can 
be  maintained. 

The  width  of  channel  made,  they  say,  is  too  small  to  allow  vessels  to  beat  in  or  out, 
and  for  this  reason  valuable  time  is  lost  by  vessels  that  come  to  this  port. 

This  want  of  width  for  beating  is  particularly  felt  above  Barney  Point  and  through 
the  **  upper  bar."  Some  trouble  is  lound  in  getting  through  the  channel  at  Quahaug 
Bar,  but  less  than  in  the  upper  part. 

To  meet  these  rec^uirements  will  require  that  the  channel  through  the  "upper  bar'^ 
be  made  350  feet  wide.  The  entire  removal  of  the  "  upper  bar  *'  is  wanted  by  those  in- 
terested, 80  as  to  make  the  pocket  of  deep  water  to  the  east,  now  used  for  anchoring 
boats  in,  available  for  beating  in,  bat  the  harbor  lines,  as  established,  place  part  of 
this  pocket  of  deep  water  inside  of  the  pier-head  line. 

Estimate  is  made  for  dredging  the  entire  space  on  the  "  upper  bar  "  east  of  the  pres- 
ent channel  to  the  harbor  line  on  the  east  side.  This  would  give  a  width  of  350  feet. 
This  is  a  greater  width  than  is  proposed  below,  and  will  require  the  removal  of  a- 
lar^e  amount  of  material.  We  have  therefore  made  an  estimate  for  a  channel  :200  feet 
wide  through  this  bar.  Thence  to  Barney  Point  to  widen  and  straighten  the  channel 
to  200  feet  and  10  feet  depth.  From  Barney  Point  to  the  entrance  of  the  harbor  to 
make  the  chauuel  '250  feet  wid^  in  its  narrowest  part  and  10  feet  deep. 

A  depth  of  10  feet  is  made  so  that  when  the  sides  of  the  cuts  are  washed  down  by  the 
waves,  and  by  vessels  striking  them,  there  will  be  still  a  least  depth  of  9  feet. 

The  fence  already  built  on  Lon^  Beach  seems  to  have  determined  the  feasibility  of 
holding  and  building  up  this  beach  above  hi<>;h-water,  and  in  that  way  cut  off  one  of 
the  sources  of  supply  of  sand  that  now  finds  its  way  into  the  harbor. 

Tbe  growth  of  the  shoal,  of  which  this  beach  is  the  inner  margin,  and  it-s  encroach- 
ment upon  the  lower  part  of  the  harbor,  have  been  considerable  within  the  memory  of 
those  who  sail  out  of  the  harbor.    A  map  of  Wareham,  made  by  8.  Bourne  in  1832, 
shows  a  wide  opening  near  the  eastern  shore,  and  a  shoal  outside  of  it.    Through  this 
opening  boats  went  in  and  out  to  the  fishing  grounds. 

This  mai»  docs  not  ^ive  the  depth  of  water.  The  map  of  the  United  States  Coast 
Survey,  made  in  1845,  is  the  earliest  one  on  which  the  depth  of  water  is  shown.  Since 
that  date  the  filling  has  been  going  on  slowly,  but  the  beach  is  not  likely  to  become 
permanent  unleBs  it  is  raised  above  storm  tides  and  the  sand  held  against  the  action  of 
the  winds  by  vegetation. 

To  do  this  it  will  be  necessary  to  build  a  sand-catcher  on  the  sit^s  of  the  pri'sent 
fence;  this  to  be  of  brush  loaded  with  stone;  it  should  be  bnilt  above  storm  tides. 
From  this,  spurs  should  be  built  on  the  south  side ;  these  would  not  require  to  be  so 
high  or  strong  as  the  main  line.  They  should  be  built  by  beginning  at  the  lowest  point 
of  the  beach  and  building  one  at  first.  When  the  sand  fills  out  to  the  end  of  it  another 
may  bo  buili,  and  so  on  until  the  whole  beach  is  widened  and  raised.  As  soon  as  any 
portion  of  the  beach  is  above  spring-tides,  it  should  be  planted  with  beach  grass  to- 
prevent  the  sand  being  blown  away. 

Some  complaint  is  made  of  the  narrow  channel  at  the  **four  bu<«ys,"  about  f  of  a 
mile  below  the  *'  beach.''  An  examination  of  it  showed  a  channel  12  feet  deep  at  mean 
low- water,  with  a  least  width  of  125  feet,  with  bowlders  on  either  side  of  it. 
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We  conW  not  learn  that  anv  serious  trouble  had  been  exneii^nced  here,  and  an  it  is 
better  thau  we  piopoho  to  make  the  cUauuel  l'iu*tUer  up  the  liaibur,  no  e<itiujute  in  made 
for  its  improvement. 

Pilots  nnd  some  trouble  in  coming  into  the  harbor  in  thick  weather  or  near  night 
ih>m  their  inability  to  see  the  westerly  end  of  Long  Beach.     If  they  cannot  see  it.  and 

Set  out  of  their  conrse  to  the  eastward,  they  get  ashore  on  the  Long  Beach  flats.    It  is 
bought  that  a  **  day  beacon  "  should  be  biult  on  the  west  end  or  the  **  beach,''  and 
thns  this  danger  avoided  or  lessened. 

K8TIMATE8. 

Fir$t  €$Hmate : 
Dredging  60.000  cubic  yards  ft*om  channel  near  bridge  and  through  ''upper 

bar,'' $>0  feet  wide,  mud  and  sand,  at  25  cents |15,000  00 

Dredging  15^000  cubic  yards,  in  widening  the  channel  from  ''upper  bar" 

to  Barney  Point, mnd  and  sand, at 25 cents 3,750  00 

Dredging  24,000  cubic  yards  of  sand,  in  widening  the  channel  at  Qnahaug 

Bar 6,000  00 

Removal  of  bowlder  from  channel  upper  side  of  Quahaug  Bar 300  00 

For  holding  Long  Beach,  2,000  cords  of  brush,  in  place,  at^  |2 4,  UOO  00 

4.000  tons  of  stone  on  beach,  at  $2 8,000  00 

Building  spurs, 20, at  flOO 2,000  00 

Planting  beach 1,000  00 

Add  for  contingencies ^ 4,000  00 

Total 44,050  00 

Second  eatimate: 
Same  as  the  first,  exc^t  the  channel  through  the  "  upper  bar"  is  200  feet  wide  in- 
ateadof350. 
Dredging  36,000  cubic  yards  from  channel  near  bridge  and  through  "upper 

bai".r. $9,000  00 

The  other  itemi»  same  as  in  first  estimate • 25,050  00 

34,050  00 
Add  for  contingencies 4,000  00 

38,050  00 

The  commercial  interests  of  Wareham,  are  largely  dependent  upon  water  transpor- 
tation to  this  port. 

The  registered  tonnage  of  sailing  vessels  owned  in  and  hailing  from  Wareham  in  1879 
Afj^gre^ated  above  6,000  tons.  The  harbor  is,  by  ite  railway  facilities,  a  seaboard  dia- 
tnbuting  point  for  inland  towns  and  for  Cape  Cod.  Steamboat  connection  is  made 
here  with  summer  resorts  in  Buzsard's  Bay ;  and  upon  the  wharf  tracks  of  the  Old 
Colony  Railroad  Company  cargoes  are  received  and  delivered  directly  tJx>m  and  into 

vessels  lying  in  their  berths. 

##  •  «  •  ♦  # 

Respectfully  submitted. 

Joseph  P.  Coiton, 

Jssistant  Engineer, 
Bvt.  Mi^.  Gen.  G.  K.  Warren, 

Lieutenant-Colonel,  Corps  of  Engineer s,  U.  S.  A. 


B5. 

IMPROVEMENT  OF  TALT^TON  RIVER,  MASSACHUSEITS. 

At  the  beginning  of  the  present  fiscal  year  there  was  available  for  this 
work  $17,500,  appropriated  by  act  of  Congress  approved  June  14, 1880. 

Under  date  of  July  24, 1880,  advertisement  was  made,  inviting  propo- 
sals for  dredging  a  channel  11  feet  deep  at  mean  high-water,  beginning 
at  the  highway  bridge  at  Weir. 
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The  followin^r  ift  an  abstract  of  proposals  received  and  opened  on 
August  14,  Ib^U: 


»o. 


Xaine  and  addrem. 


Price. 


Commeuce. 


Complete. 


Wm.  Flannery,  No.  80  South  »t,  New  Tork,  N.  Y 

Staples  &  PhiUipa,  Tannton,  Maaa 

Mci>rnntt&  Duly.  Cohoea,N.Y 

Fronk  fMdppon.  New  York,  N.  Y 

£.M.Pa>]i,  Albany.  N.Y 

S.  A.  Hammond,  Bridgeport,  Conn 

ElUahfirainard,  New  York,  N.Y    

James  Caler  &.  Son,  Stamford,  Conn 


10  47 
Ml 
&9 
87 
89 
98 
1  15 
1  29 


Sept  1, 1880 . 
At  once 


Within  30  daya 


June  30, 1881. 
Jnne  30,  1881. 
June  30,  1881. 
June  30.  1881. 


Nov.  1, 1860 i  June  30,  1881. 

June  30,  1881. 

Sept.  20, 1880  ....  Jnne  30,  1881. 

Oct.  15, 1880 June  30,  1881. 


A  contract  was  made  with  the  lowest  bidder,  William  Flannery,  of 
Fo.  60  South  street,  New  York  City,  dated  August  25, 1880. 

Work  was  commenced  in  August,  and  continued  until  ice  stopped  it 
in  the  latter  part  of  November.  The  amount  of  material  removed  was 
12,190  cubic  yards  in  making  a  channel  11  feet  deep  at  mean  high-water, 
and  40  to  60  feet  wide,  for  3,100  feet  irom  the  bridge  at  Weir  down  river. 
The  material  removed  was  sand  and  coarse  gravel,  with  an  occasional 
1)0 wider.  Work  was  begun  at  the  upper  end  instead  of  the  lower  of  the 
improvement,  to  make  l)erth  room  for  loaded  vessels  at  low- water ;  as 
they  go  up  or  down  only  at  or  near  high- water;  drawing  the  full  depth 
they  must  ground  before  getting  through  if  not  lightered. 

The  contractor  has  not  yet  resnmtHl  work.  The  unusually  severe 
winter  prevented  any  work  being  done  from  December  1  to  the  middle 
of  March,  so  that  he  was  unable  to  complete  what  he  had  expected  to 
do  in  the  winter  until  June.  His  contract  has  been  es tended,  and  it  is 
expected  that  he  will  resume  work  early  in  July. 

By  act  of  Congress,  approved  March  3, 1881,  $25,000  was  appropriated 
for  continuing  this  improvement. 

Under  date  of  May  11, 1881,  advertisement  was  issued  inviting  pro- 
posals for  continuing  the  work. 

The  following  is  an  abstract  of  the  bids  received  and  opened  June  8, 
1881. 


No.  I 


Kame  and  address. 


W.  H.  Beard,  Brooklyn,  N.  T        

Wm.  Flannery,  New  York  City,  N.  T 

John  McDerroott,  Cohops,  Albany  County,  New  York 
Staples  &  Phillips,  Taunton.  Mass 

New  England  Dredging  Company,  Boston,  Mass 


Price  per 
cubic  yard. 


$0  49J 
55 

eo 

ft8 
1  00 


Commence.  I    Complete. 

I 


Mar.  10, 1882. 


Within 
days. 


16 


June  30,  1882 
June  30,  1882 
June  30,  1882 
June  30,  1882 

June  30,  1882 


The  contract  was  awarded  to  the  lowest  bidder,  William  H.  Beard, 
the  work  to  commence  September  15, 1880,  instead  of  the  date  named 
in  his  proposal 

The  project  to  give  9  feet  depth  at  mean  high- water,  comi)leted  in  1880, 
required  dredging  only  certain  well-deliued  shoals.  These  had  been 
carefully  surveyed  and  maps  made  of  them  Of  the  intervening  por- 
tions of  the  river  no  survey  had  been  made  since  that  by  Lieutenant 
Bosecrans,  CJnited  States  Engineers,  in  1852.  The  plane  of  reference  to 
which  his  soundings  were  reduced  was  referred  to  a  bench-mark  that 
could  not  be  found.  The  adoption  of  the  project  to  make  11  feet  depth 
at  mean  high-water  made  the  improvement  almost  continuous  from 
Dighton  to  Weir. 
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It  wa«  therefore  neceRsary  that  a  survey  be  made  of  the  portionR  be- 
tween the  shoals.  This  has  been  done  during  the  mouths  of  May  and 
June.  The  results  of  this  survey  will  enable  us  to  make  a  complete 
map  of  the  river.  It  will  also  give  the  necessary  data  ta  correct  the 
estimates  for  completing  the  improvement,  which  will  be  done  during 
the  next  fiscal  year. 

The  available  funds,  it  is  expected,  will  complete  the  improvement 
fix)m  the  bridge  down  to  the  lower  end  of  Pond  Bock  Shoal,  a  distance 
of  2J  miles. 

The  amount  estimated  as  necessary  to  complete  the  existing  project, 
to  give  an  available  depth  of  11  feet  at  mean  high- water  up  to  Weir,  is 
$41,500. 

Tnis  amount  could  be  advantageously  expended  in  the  fiscal  year 
ending  June  30, 1883.    The  iioprovement  is  of  but  little  value  to  the 
commerce  of  the  river  until  completed,  as  all  or  nearly  ail  of  the  busi-  • 
ness  is  don^at  or  above  Weir.  ^     • 

This  work  has  been  under  the  superintendence  of  J.  P.  Cotton,  Assist- 
ant Engineer : 

Money  statement 

July  1,  1880,  amonnt  avaUable $17,500  00 

Amount  appropriated  by  act  approved  Maroh  3,  1681 25, 000  00 

$42,500  00 

July  1,  1881,  amount  expended  during  fiscal  yeiir,  exclusive  of 

outstandiDg  liabilities  July  1,  1880 7,35'2  73 

July  1,  1881,  outstanding  liabilities 572  92 

7,925  65 

Jnly  1,  1881,  amount  avaUable 34,574  35 

Amonnt  restimotod)  roouirod  for  completion  of  existing  project 41,  TOO  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  iin  e  30, 1883 .    41 ,  500  ( '0 


B  6. 

IMPROVEMENT  OF  PAWTUCKET  (SEEKONK)  RIV^R,  RHODE  ISLAND. 

At  the  beginning  of  tbis  fiscal  year  there  was  an  unexpended  balance 
of  $529.58,  which  still  remains  for  contingencies.  The  project  as  far  as 
adopted  and  approved  is  completed. 

The  commission  ai)pointed  by  the  State  of  Rhode  Island  to  consider 
the  obstructions  caused  by  the  bridges  at  India  Point,  at  the  mouth  of 
the  river,  reported  to  the  legislature  a  plan  for  doing  away  with  both 
the  present  railway'  and  highway  bridges  and  substituting  a  combina- 
tion bridge,  located  between  the  old  bridges,  with  the  highway  on  top 
and  the  railway  underneath.  The  proposed  bridge  was  to  have  a  draw 
80  feet  wide  on  each  side  of  the  pivot  pier. 

If  this  plan  should  be  adopted  and  the  bridge  built  on  piers  occupying 
the  smallest  practicable  sectional  area,  and  the  foundation  of  tiit^  old 
bridges  were  completely  removed,  the  necessities  of  the  navigation  in- 
terests of  this  river  would  be  well  provided  for ;  but  unfortunately  for 
these  interests,  others  which  conflict  with  the  proposed  plan  render  its 
adoption  improbable.  The  principal  obstruction  is  the  highway  bridge 
with  its  narrow  draw  span,  and  the  tidal  obstructions  caused  by  the 
foundations  of  the  bridge,  which  create  a  very  dangerous  current  there. 

The  railway  bridge,  while  having  a  badly  located  draw  span,  oflFcrs 
very  little  obstruction  to  the  flow  of  water,  and  with  some  small  changes 
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could  be  safely  and  easily  navigated,  if  the  draw  span  of  the  highway 
bridge  were  properly  located  and  the  obstructions  to  the  tidal  flow 
removed. 

No  appropriations  for  this  improvement  have  been  recommended  or 
made  since  1873. 

The  obstructions  at  these  bridges  render  any  further  improvement 
comparatively  useless. 

The  increase  in  the  size  and  draught  of  vessels  of  late  years  makes  it 
desirable  that  the  ruling  mean  low-water  depth  should  be  increased  to 
9  feet.  This  could  probably  be  done  for  an  additional  appropriation  of 
$33,000,  which  could  be  profitably  expended  in  one  year.  This  dredged 
material  would  have  to  be  towed  out  of  the  river,  which  could  not  be 
done  at  the  rate  above  estimated  unless  the  Washington  bridge  is  re- 
built. 

This  work  is  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

Money  statement, 

July  1,1880,  amount  available : ^m  58 

July  1,  1881,  amount  available 5*29  58 


B  7. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGAN8ETT  BAY,  RHODE 

ISLAND. 

WORK  EXECUTED  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1881. 

The  contractors  for  excavating  under  the  appropriation  of  $60,000  made 
March  3, 1879,  and  the  money  left  over  from  the  abandoned  contract 
nnder  the  appropriation  of  $50,000  made  Jane,  1878  (the  first  one  made 
for  this  work),  completed  their  contract  January  1, 1881,  having  removed 
658,227.6  cubic  yards  of  materiaL 

By  act  of  Congress  approved  June  14-,  1880,  an  appropriation  of 
$60,000  was  made  for  the  continuance  of  this  work. 

Proposals  for  excavation  were  invited,  publicly,  and  on  the  14th  of 
August,  1880,  the  following  tenders  were  received: 


Na 

K«ne  and  address. 

'  Price  per 
cubic  yard. 

;■  "i 

19 

Conuneoce. 

Oct  15, 1880 

WUhln'M' 
days. 

Complete. 

1 

Atlantic  Dredging  Company,  Brooklyn,  N.  Y 

Sept  1,1881. 
Oct  1, 1881. 

2 
3 

4 

Wm.  Flannery,  J^ew  York.'.' '..'. 

Frank  Pidgeon,  New  York 

The  Atlantic  Dredging  Company  were  again  the  lowest  bidders,  and 
the  contract  was  awarded  to  them.  They  began  work  March  8,  1881, 
and  at  this  date,  Jane  30,  1881,  they  are  prosecuting  it,  having  remov^ 
253,100  cabic  yards. 

The  work  accomplished  during  the  fiscal  year  has  increased  the  width 
of  channel  23  feet  deep  at  mean  low-water  across  Pawtuxet  Shoal  from 
70  to  20<»  feet,  and  the  width  of  the  channel  20  feet  deep  at  mean  low- 
water  al^ve  Field's  Point  from  200  to  425  feet. 

The  adjoining  sketch  shows  the  locality  and  extent  of  the  improve- 
ment made. 
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Congress  by  act  approved  March  3,  1881,  appropriated  $60,000  for 
continuing  this  improvement. 

Advertisements  for  proposals  for  excavation  under  this  appropriation 
were  issued,  and  on  the  8th  day  of  June,  1881,  the  following  tenders 
were  received : 


Name  and  address. 


Atlantic  Dredj^ing  Company,  Brooklyn,  N.  Y. . 


Price  per  onbio  yard. 


17  cents  for  depth  of  14  feet  at  mean  low- water,  and  19 
cents  for  12  feet  d6ptb. 


The  contract  was  awarded  to  the  Atlantic  Dredging  Company,  the 
only  bidders. 

BULKHEAD  ROCK. 

Operations  for  the  removal  of  this  rock  to  a  depth  of  20  feet  at  mean 
low-water  were  commenced  March  8, 1880,  and  completed  October  14, 
1880.  The  contractor's  **  plant '^  consisted  of  a  sloop  having  a  carrying 
capacity  of  about  80  tons,  and  a  steam  hoisting  engine,  a  drilling  frame 
26  X  32  feet,  a  steam  drilling  apparatus,  and  the  oiSinary  divers,  armor, 
and  air-pump.  The  crew  contained  seven  men,  including  the  captain 
and  divers. 

The  extreme  length  of  the  rock  at  20  feet  depth  was  120  feet,  and  its 
general  width. about  30  feet,  so  that  the  drilling  frame  had  to  be  moved 
four  times  to  cover  the  whole  surface  of  the  rock.  The  superficial  area 
was  about  2,900  square  feet,  and  the  mean  depth  to  be  removed  3f  feet. 
The  total  number  of  holes  drilled  was  112,  and  their  total  penetration 
543  feet,  an  average  of  about  4.8  feet  for  each  hole.  Two  hundred  and 
eighty-two  pounds  of  giant  powder  were  used  in  blasting  these  holes. 

It  may  be  seen  from  these  data  that  one  hole  was  drilled  to  each  26.7 
feet  of  superficial  area,  on.  which  area  2J  pounds  of  powder  were  ex- 
ploded. In  addition  to  this  50  pounds  of  powder  was  used  in  making  sur- 
face blasts.  The  large  area  of  rock  to  each  hole  drilled  and  blast  made 
may  be  accounted  for  partially  by  the  facts  that  the  rock  is  of  a  brittle 
nature,  and  the  large  surface  blasts  made  in  1870  shattered  it  to  a  great 
extent. 

There  were  removed  under  this  contract  794^  tons  of  rock,  which  was 
deposited  on  the  shore  east  of  the  work.  The  explosive  material  used 
is  known  as  No.  1,  2,  and  3  giant  powder. 

There  is  now  a  depth  of  20  feet  at  mean  low- water  on  this  rock ;  it  is 
even  with  the  surface  of  the  bottom  which  surrounds  it  on  three  sides ;  on 
the  west  or  channel  side  there  is  a  sharp  fall  of  5  or  6  feet,  so  that  this 
abrupt  face  of  the  rock  would  confront  any  vessel  of  a  grater  draught 
than  20  feet,  if  the  vessel  should  be  sailing  across  the  channel.  It  would 
not  be  an  obstruction  in  passing  up  or  down  the  channel,  for  the  edge 
Of  the  rock  is  on  the  line  of  channel  and  does  not  extend  beyond  the 
general  contour  of  20  feet  depth.  As  the  work  of  improving  the  main 
channel  progresses  and  the  ultimate  depth  sought  (23  feet  at  mean  low- 
water)  is  obtained,  it  may  be  found  necessary  to  Blast  off  this  edge  of 
the  rock,  or  in  some  way  cover  it  up  so  that  if  a  vessel  should  strike  it 
there  would  be  less  danger  of  serious  damage  being  done. 

The  improvements  in  this  river  have  been  under  th6  superintendence 
of  Assistant  Engineer  H.  A.  Bentley. 

The  probable  operations  during  fiscal  year  ending  June  30, 1882,  will 
be  the  continuation  of  the  excavation  of  a  channel  20  feet  deep  as  ftur 
a8  the  appropriation  of  June  14, 1880,  wiU  carry  it  in  width.    It  is  pro- 
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posed  with  the  appropriation  of  March  3, 1881,  to  excavate  to  depths  of 
12  and  14  feet  at  mean  low- water  and  as  of  great  a  width  as  the  money 
will  pay  for. 

The  depth  to  be  dredged  to  was  changed  from  20  to  12  and  14  feet 
for  the  reason  that  the  work  contracted  for  would  be  saflScient  to  make 
the  20-foot  channel  about  500  feet  wide,  and  although  this  is  not  as 
wide  by  100  feet  as  the  original  plan  contemplated,  it  is  a  good  navi- 
gable channel,  and  it  was  deemed  best  to  extend  the  widths  of  12  and 
14  feet  depth  and  give  smaller  vessels  a  chance  to  anchor  and  keep  out 
of  the  deep  channel  and  away  from  the  large  craft ;  leaving  the  comple- 
tion of  the  20-foot  channeUto  subsequent  appropriations. 

One  hundred  thousand  dollars  could  be  judiciously  expended  in  the 
fiscal  year  ending  June  30, 1883,  in  widening  the  channel  at  Pawtuxet 
Shoal  and  increasing  the  anchorage  ground  above  Field's  Point. 

Money  statement. 

Improvenieni  of  Providence  River  and  Narragansett  Bay, 

July  1, 1880,  amount  avaUable ^ $103,001  28 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

1  $163,001  28 

July  1,  1881,  amount  expended  during  fiscal  year,  exclnsiTd 

of  outstanding  liabilities  July  1,  1880 74,330  56 

July  1,  1881,  outstanding  liabihtieB 3,258  14 

77, 588  70 

July  1,  1881,  amount  available 85,412  58 

Amount  (estimated)  required  for  completion  of  existing  project 270, 000  00 

Amountthatcan  bepn»litably  expended  iu  fi^al  year  ending  June  30, 1883.     100, 000, 00 

Improvement  of  Providence  Biver — Bemoval  of  Bulkhead  Rock, 

July  1,  1880,  amount  available $4,742  13 

July  1,  1881,  uinonat  oxpemled  during  fiscal  year,  exclusive  of  outstaiuliug 
liabilities  July  1,  18rK) 4,742  13 


B  8. 

IMPROVEMENT  OF  POTOWOMUT  RIVER,  RHODE  ISLAND. 

A  report  of  the  survey  under  which  this  improvement  was  planned  is 
printed  as  part  of  House  Ex.  Doc.  No.  18,  Forty-sixth  Congress,  third 
session. 

Three  estimates  were  submitted  in  the  above-mentioned  report  for 
channels  across  the  bar  at  the  mouth  of  the  river;  two  providing  for  a 
depth  of  6feet  at  mean  low- water,  at  a  cost  of  $11,550,  and  one  for  a  depth 
of  6  feet,  to  cost  $5,587.50. 

Congress,  by  act  approved  March  3, 1881,  appropriated  $5,000  for  this 
work,  and  as  this  amount  is  very  near  the  smaUest  estimate,  the  project 
to  make  the  depth  of  5  feet  was  adopted. 

Advertisements  for  excavation  were  issued,  and  on  June  8, 1881,  the 
following  tendei*s  were  received: 


Ho. 

Name  and  ftddreas. 

Prioe  per 
onbioyud. 

Commence. 

Complete. 

1 

8.  A.  HAinm<nid,  Providenofi.  R.  I 

f0  28 
40 
M 

2 

John  MoDermott,  Cohoea,  N'.  Y 

8 

J.  H.  Fenxier,  Jersey  City 

lUr.16,1882 

Jose  80, 1888 
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The  contract  was  awarded  to  the  lowest  bidder,  Mr.  S.  A.  Hammond, 
who  is  expected  to  commence  the  work  July  1, 1881. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer 
H.  A.  Bentley. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $5,000  00 

July  1,  1881,  amount  expeuded  during  fiscal  year 48  99 

Jidy  1,  1881,  amount  available 4,951  01 


survey  of  potowolvnjt  river,  rhode  island. 

Engineer  Office,  United  States  Army, 

Netvportj  B.  J.,  December  11,  1880. 

General:  I  forward  herewith  the  report  and  map  of  the  snrvey  of 
Potowomut  Eiver,  Bhode  Island,  assigned  to  my  charge  by  you  onder 
the  law  passed  at  the  last  session  of  Congress,  and  m^e  by  Assistant 
H.  A.  Bentley. 

The  survey  was  asked  for  for  the  purpose  of  making  an  estimate  of 
the  cost  of  deepening  the  water  to  6  feet  at  mean  low- water  over  the 
bar  at  the  mouth,  and  make  the  channel  150  feet  wide.  The  present 
depth  is  about  2^  feet  at  mean  low-water.  The  dredged  channel  would 
be  about  2,600  feet  long.    There  are  also  a  few  rocks  to  be  removed. 

It  is  estimated  that  it  will  cost  $11,550  to  make  a  depth  of  6  feet  at 
mean  low-water,  and  $5,587.50  to  make  a  depth  of  5  feet.  The  mean 
rise  of  the  tide  is  about  ^  feet.  Vessels  drawing  11^  feet  will  be  able 
to  pass  to  "Hope  Lands''  Landing,  about  |  of  a  mile  above  the  mouth, 
when  the  improvement  is  made. 

The  navigation  to  be  benefited  is  that  of  vessels  bringing  ashes  and 
other  fertilizers  and  ice,  together  with  small  boats  and  yachts.  The 
region  is  a  rich  agricultural  one,  without  manufactories  or  through 
travel. 

It  is  in  the  Providence  collection  district,  and  that  place  is  the  nearest  port  of  entry. 
The  amount  of  revenue  collected  there  for  the  year  ending  June  30!  1880,  was 
$405,652.73. 

Very  respectfully, 

G.  K.  Warren, 
Lieutenant-Colonel  Engineers^ 
Bvt  Maj.  Gen.j  U.  S.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engin^erSj  U.  S.  A. 


report  of  mr.  h.  a.  bextley,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Xmcport,  R,  J.,  October  28,  1880. 
Generai,:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the 
Potowomut  River,  Rhode  Island,  authorized  by  Cougress  at  its  last  session  (see  section 
2  of  river  and  harbor  appropriation  act  approved  June  14, 1880). 

P^SCRIPTION  OF  the  RIVER  AND  LOCALITY. 

The  Potowomut  River  is  an  estuary  of  NarragansetBay,  situated  about  13  miles 
.B0£thriiQ£thwe6t.jQOrfi5v:pDrty  And  extends  in  from  the  west  shore  of  Narraganset  Bay 
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a  distance  of  about  3  miles,  where  its  name  is  changed  to  Hunt's  River.  Hunt's  River 
is  formed  by  a  number  of  small  streams,  all  within  the  limits  of  Rhode  Island ;  its 
drainag^e  area  is  about  40  square  miles.  Coweset  Bay,  the  entrance  to  the  harbor  of 
Green wichy  is  situated  about  half  a  mile  north  of  the  mouth  of  the  Potowomnt,  with 
Sandy  Point  extending  out  into  Narragansett  Bay  between  the  two.  The  point  of 
land  between  Greenwich  Harbor  and  Coweset  Bay  and  the  Potowomut  River  is  known 
as  Potowomut  Neck^  a  beautiful  farming  country,  protected  at  its  east  end  by  a  sub- 
stantial sea-wall  built  at  private  expense. 

The  other  or  sonth  side  of  the  river  is  higher  ^ronnd,  rising  abruptly  at  the  river  to 
a  height  of  about  30  feet  at  Bluff  Point,  where  its  greatest  elevation  is  obtained. 


The  mean  low-water  plane  to  which  the  soundings  are  referred,  and  the  mean  rise 
and  fall  of  tide,  were  determined  by  simultaneous  observations  made  here  and  at 
Providence. 

At  the  time  these  observations  were  made  the  rise  of  tide  was  4.7  feet  at  Providence, 
which  is  the  mean  rise  and  fall  lately  adopted  by  us  there.  The  rise  at  Potowomut 
River  at  the  same  time  was  4.5  feet,  which  is  taken  and  used  as  the  mean  rise  and  fall. 
Low-water  at  Providence  on  the  same  day  was  0.5  foot  above  mean  low-water,  and 
at  Potowomut  it  is  assumed  that  the  low-tide  bears  the  same  relation  to  mean  low- 
water  as  it  does  at  Providence.  The  correctness  of  this  determination  is  confirmed  by 
the  United  States  Coast  Survey  tide-tables,  which  give  the  mean  rise  and  fall  at 
Greenwich  (3  miles  away)  as  4-ftr.  At  Wickford,  7  miles  nearer  the  ocean,  the  mean 
rise  and  fall  is  4tv  feet.    At  Newport,  near  the  ocean,  it  is  only  3y^Q  feet. 

PROPOSED  IMPROVEMENT  AND  ESTIMATES  FOR  IT. 

It  was  ascertained  by  consultation  with  those  interested  in  this  work  that  a  chan- 
nel with  a  depth  of  6  feet  at  mean  low- water  and  a  width  of  from  150  to  200  feet  across 
the  bar  at  the  month  of  the  river,  with  the  removal  of  Euston's  Rocks,  was  all  that 
was  desired  or  needed. 

On  the  accompanying  map  two  channels,  having  a  width  of  150  feet  each,  have  been 
laid  out.  The  width  of  150  feet  rather  than  the  one  of  200  feet  is  taken,  because  it 
is  fully  as  wide  as  any  part  of  the  channel  above,  which  is  large  enough  for  the  re- 
quirements here.  One  of  the  channels  is  drawn  on  a  straight  line  connecting  the 
nearest  point  of  the  6-foot  contour  line  outside  the  bar  with  the  contour  having  the 
same  depth  on  the  inside.  The  other  proposed  channel  follows  the  line  of  the  present 
channel  to  the  pile  of  loose  stone  formerly  used  as  a  transfer  landing,  where  it  turns 
and  crosses  the  bar  to  the  nearest  portions  of  the  5  and  6  feet  contour  lines,  outside. 
If  any  in)provement  is  to  be  made  here,  this  latter  line  is  deemed  the  better,  because 
it  is  in  the  line  of  the  greatest  tidal  flow  and  would  not  be  so  liable  to  be  filled  up. 

The  presence  of  eel-grass  on  the  inside  of  the  mooring  marked  on  the  map  indicates 
that  the  bottom  is  not  shifting,  and  that  a  channel  when  dredged  will  not  be  readily 
filled  up  with  a  new  deposit,  particularly  if  it  is  located  in  the  fine  of  the  present  tidal 
fiow.  Three  estimates  are  submitted.  The  first  is  for  a  channel  150  feet  wide  and  6 
feet  deep,  on  a  straight  line  connecting  the  deep  water  on  either  side  of  the  bar ;  the 
second  is  for  the  same  width  and  depth  of  channel,  following  the  present  channel  to 
the  old  landing  and  thence  across  the  bar;  and  the  third  is  the  same  as  the  second, 
except  that  it  provides  for  5  instead  of  6  feet  depth. 

ESTIMATE    FOR  CHANNEL    150    FEET  WIDE,  6  FEET    DEEP  AT  MEAN    LOW-WATER,   ON 

STRAIGHT  LINE. 

Removal  of  50,000  cubic  vards  mnd  and  sand,  at  22^  cents $11,250 

Removal  of  Euston's  Rocks 300 


11,550 


ESTIMATE  FOR  CHANNEL  150  FEET  WIDE,  6  FEET  DEEP  AT  MEAN  LOW-WATER,  FOL- 
LOWING PRESENT  CHANNEL  TO  OLD  LANDING. 

Removalof  50,000  cubic  yards  mnd  and  sand,  at  22^  cents $11,250 

Removal  of  Enston's  Rocks 300 


11  550 
36  E 
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ESTIMATE  FOR  CHANNEL    150  FEET  WIDE,  5  FEET    DEEP  AT  MEAN  LOW -WATER,  FOL 
LOWING  PRESENT  CHANNEL  TO   OLD  LANDING. 

Removal  of  23,500  cubic  yanls  mud  and  sand,  at  22^  cents $5, 287  50 

Removal  of  Euston^s  Rocks 300  00 


5,587  50 


Very  respectfully,  your  obedient  servant, 


Bvt.  Maj.  Gen.  G.  K.  Warren, 

Lieutenant  Colonelj  Corps  of  Engineers,  U,  8,  A, 


H.  A.  Bentlby, 
Assistant  Engineer. 


B  9. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

The  House  of  Eepresentatives^on  December  6, 1880,  passed  a  resolu- 
tion asking — 

the  Secretary  of  War  for  Information  as  to  the  present  condition  of  Newport  Har- 
bor, Rhode  Island,  and  what  work  is  necessary  to  be  done  to  make  the  harbor  available 
for  the  purposes  of  commerce,  with  an  estimate  of  the  cost  of  the  recxuiaite  dredging 
or  other  Work. 

This  was  referred  to  me  for  report  by  indorsement  from  your  office, 
dated  December  11,  1880. 

December  14, 1880,  a  report  was  submitted,  with  a  plan  for  increasing 
the  capacity  of  the  harbor  for  anchorage,  and  as  a  harbor  of  refuge.  It 
was  proposed  to  dredge  the  harbor  to  a  depth  of  13  feet  where  the  soft 
material  will  allow  such  depth  to  be  maile,  and  to  a  lesser  depth  where 
hard-pan  or  rock  is  encountered  before  reaching  13  feet.  This  work  to 
be  done  east  of  the  main  channel,  through  the  harbor  between  the  city 
of  Newport  and  Goat  Island,  and  between  Long  Wharf  and  Lime  Bock. 

The  estimated  amount  of  material  to  be  removed  is  327,000  cubic 
yards  of  mud  and  sand  and  a  few  bowlders;  to  cost  $72,000. 

At  some  future  time,  for  the  further  increase  of  anchorage  facilities, 
it  may  be  desirable  to  deepen  the  cove  east  of  Fort  Adams  and  remove 
a  portion  of  the  shoal  south  of  Goat  Island. 

Congress,  by  act  approved  March  3,  1881,  appropriated  $26,000  for 
this  work. 

Advertisements  for  proposals  for  excavation  were  issued,  and  on  the 
8th  of  June,  1881,  the  following  tenders  were  received : 


Ho. 


Xame  and  address. 


Price  per 
cubic  yard. 


Henry  E.  D\i  Bois,  New  York  City 

H.  N.  and  A.  J.  Beardsley,  Bridgeport,  Conn. . 

S.  A.  Hammond,  Providence,  R.  I 

AtlHntic  Dn'dging  Companv.  Brooklyn,  N.  Y. 

William  Flauuerv,  New  York  City 

John  McDenniitt,  Cohoes,  X.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J     

Elijah  Biainardjr.',  New  York  City 


$0  11 
111 
12 
12 
15 
17 
20 
25 


Commence. 


Sept.  1, 1881 
Sept.  1, 1881 


Complete. 


Juno  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 
June  30, 


1882 
1882 
1882 
1882 
18H2 
1882 
18^2 
1882 


The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Henry  E.  Du 
Bois. 

The  probable  operations  during  the  fiscal  year  ending  June  30,  1882, 
will  be  dredging  for  increased  anchorage-ground,  to  a  depth  of  13  feet 
at  mean  low -water,  as  far  as  the  available  money  will  allow. 
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It  is  probable  tbat  $47,000,  the  remainder  of  the  estimate  for  this  new 
project,  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 1882. 

This  improvement  has  been  under  the  supervision  of  Assistant  Engi- 
neer J.  P.  Cotton. 

Mafiey  statement. 

Amount  a  ppropriated  by  act  approve<l  March  3,  1881 $25, 000  00 

Jnly  1, 1881,  anionnt  expended  during  fiscal  year,  exclusive  of  outstanding 
UabUities  July  1,  1880 167  15 

JuJy  1,  1881,  amount  available 24,8;<2  85 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiine  30, 1883.     47, 000  00 


B  lo. 

IMPROVEMENT  OF  BLOCK  ISLAND  HARBOR,  RHODE  ISLAND. 

An  estimate  for  increasing  the  depth  at  the  entrance  to  and  in  this 
basin  was  called  for  by  a  resolution  of  the  House  of  Kepresentatives  in 
February,  1880.  A  report  with  estimate  was  submitted  March  15, 1880, 
which  provided  for  increasing  the  depth  of  the  inner  harbor  and  its 
entrance  from  7  to  9  feet  at  mean  low-water,  and  for  the  removal  of  a 
wreck. 

WORK  DONE  DlTRINa  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $6,000  for  this 
work. 

Advertisement  for  proposals  for  dredging  was  issued  July  24, 1880, 
and  on  the  14th  of  August  the  following  proposals  were  received: 


I 


No. 


Name  and  addreas. 


McDermott  &  Dalv.Cohoee.N.Y... 
Eliiah  Brainard, Jr.,  New  York  City. 
Wmiam  nannery,  New  York  City  .. 


Price  per 
cubic  yard. 


f0  28 
33 
87 


Commence. 


Oct  1,  1880 
Sept  20, 1880 


Complete. 


Dec  1, 1880 
Dec  1, 18^0 
Dec  1, 1880 


The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  McDermott 
&  Daly,  who  commenced  the  work  in  October  and  completed  it  in  De- 
cember, 1880.  .  Sixteen  thousand  one  hundred  and  forty-six  cubic  yards 
of  material  were  removed,  making  a  depth  of  9  feet  at  mean  low-water 
at  the  entrance  to  and  in  the  inner  harbor  or  basin. 

The  wreck  lying  near  the  Fall  Kiver  Iron  Company's  wharf  was  re- 
moved. 

Two  boulders,  on  one  of  which  there  was  a  depth  of  but  6J  feet  at 
mean  low- water,  were  removed  from  the  outer  harbor.  These  bowlders 
weighed  about  28  tons.  The  removal  of  the  wreck  and  bowlders  was 
done  by  hired  labor. 

The  estimated  cost  of  this  improvement  was  $8,000,  but  the  favora- 
ble price  at  which  the  dredging  was  done  enabled  us  to  do  all  that  was 
required  with  the  $6,000,  the  amount  of  the  appropriation. 

There  is  no  immediate  demand  for  an  extension  of  the  breakwater, 
but  there  undoubtedly  will  be  before  long,  for  the  general  purposes  of 
coast  and  ocean  navigation. 

The  present  work  is  designed  to  furnish  the  initial  point  for  the  work 
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of  tlie.futore,  so  that  it  can  be  most  eoonomically  and  rapidly  constructed 
when  rerjuired. 

Thin  work  has  been  under  the  superintendence  of  Assistant  Engineer 
J.  P.  Cotton. 

Money  statement. 

July  1, 1880,  amount  available |6,000  00 

July  1, 1H81,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 5,873  74 

July  lASM,  amount  available 126  26 


B   II. 

IMPROVEMENT  OF   LITTLE  NARRAGAN8ETT  BAY,  RHODE   ISLAND   AND 

CONNECTICUT. 

Up  to  the  end  of  the  fiscal  year,  June  30, 1880,  there  had  been  ex- 
pended, in  cutting  a  channel  giving  7j  feet  deep  through  the  shoals, 
$19,798.58. 

This  expenditure  was  mainly  confined  to  the  eastern  part,  near  Paw- 
catuck  Point,  where  the  material  was  very  hard.  The  cnannel  was 
made  185  feet  wide  through  this,  and  for  a  least  width  of  40  feet 
through  the  other  part,  which  left  it  still  too  narrow  to  be  much  used 
.by  navigators. 

WORK  EXECUTED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

On  the  14th  of  August  the  following  tenders  for  excavating,  under  the 
appropriation  of  June  14,  1880,  were  received : 


No. 


NMoe  fuid  address. 


^^!yri\  C—e-ce. 


W.  H.  Beard.  Brooklyn,  N.  T 

MrDormott  Sc  D»ly,  Cohoes,  N.  Y  .. 
William  Flannery,  New  York  City.. 


fO  18 
22 
33 


Mar.  15, 1881 


Ccnnplete. 


June  30,  1881 
June  30,  1881 
June  30,  1881 


The  contract  was  awarded  to  the  lowest  bidder,  who,  in  April,  1881, 
applied  for  an  extension  of  his  time  of  beginning  and  corai)letion  from 
March  15,  1881,  to  May  15, 1881,  and  from  June  30,  1881,  to  July  15, 
1881,  respectively.    This  extension  was  granted. 

On  the  23d  of  May  the  work  was  commenced,  and  at  the  end  of  the 
fiscal  year  the  contractor  is  still  engaged  on  it,  having  removed  8,092^ 
eubic  yards  of  material  and  increased  the  width  of  the  new  channel  from 
40  feet  to  60  feet 

The  amount  of  money  expended  during  fiscal  year  ending  June  30, 
1881,  is  $490.13. 

Congress,  by  act  approved  March  3, 1881,  made  an  appropriation  of 
f  5,000  for  continuing  this  work.  Advertisements  for  proposals  for  exca- 
vation under  this  appropriation  were  issued,  and  on  the  8th  day  of  June, 
1881,  the  following  tenders  were  received: 


No. 

Name  and  addreas. 

Price  per 
cubic  yard. 

Commenoe. 

Complete. 

1 
2 

J.  H.  Fenner,  Jersey  City,  N.  J 

John  McDennott^  Cohoes,  N.  Y 

$0  20 
224 

Aug.  1, 1881 

Oct.  16, 1881 

The  contract  was  awarded  to  Mr.  J.  H.  Fenner,  the  lowest  bidder. 
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THE    PBOBAJILE   OPERATIONS   DURING   THE    YEAR    ENDING   JUNE   30, 

1883. 

The  channel,  7^  feet  deep  at  mean  low- water,  will  be  widened  as  far  as 
the  available  money  will  pay  for.  It  is  expected  that  the  work  provided 
for  will  make  a  width  of  about  140  feet,  which  will  give  with  good  ranges 
a  safely  navigable  channel,  and  will  enable  steamboats,  and  vessels 
bound  for  Watch  Hill,  and  the  Pawcatuck  River,  and  Westerly,  to  cross 
the  bay  at  any  stage  of  the  tide.  If  going  up  the  river,  they  can  then 
take  the  full  advantage  of  the  tide  and  the  improvements  previously 
made  under  the  general  government  in  the  Pawcatuck  River. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer 
H.  A.  Bentley. 

The  amount  of  money  estimated  as  being  necessary  to  complete  the 
improvement  in  accordance  with  the  project  approved  and  adopte^l  is 
$21,000,  and  this  amount  could  be  judiciously  expended  in  the  fiscal 
year  ending  June  30, 1883. 

Money  statement, 

July  1,  1880,  amount  ayailable $5,201  42 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

'- $10,201  42 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 •. 490  13 

July  1,  1881,  amount  available 9,711  29 

Amount  (estimated)  required  for  completion  of  existing  project 21 ,  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    21 ,  000  00 


B    12. 


IMPROVEMENT  OP  CONNECTICUT  BIVEB,  ABOVE  HABTFOBD,  CONNEC- 
TICUT, AND  BELOW  HOLYOKK,  MASSACHUSETTS. 

In  November,  1879,  a  survey  was  made  of  Fariningjton  River  Bar,  to 
ascertain  the  condition  of  the  channel.  This  surv^ey  showed  that  imme- 
diately below  the  wing-dam  built  in  1871  the  channel  divided  into  three 
minor  channels,  with  insufficient  depth  in  any  one  of  them.  To  remeily 
this  it  was  proposed  fo  build  two  new  wing-dams,  one  extendiuj^  down 
the  river  about  1,000  feet,  and  another  below  from  the  east  bank  out  to 
a  small  island,  a  distance  of  about  750  feet. 

This  project  was  approved  May  5,  1880,  and  the  work  was  advertised 
and  let  June  8, 1880,  the  Hartford  and  New  York  Transportation  Com- 
pany being  the  contractors,  at  the  price  of  $1.85  per  cubic  yard. 

The  work  of  delivering  stone  commenced  July  17, 1880,  and  continued 
at  intervals,  when  the  stage  of  the  river  would  permit  of  the  work  being 
done,  up  to  June  30,  1881,  when  it  was  completed,  with  the  exception  of 
straightening  up  the  work  to  make  it  conform  to  the  specifications. 
This  work  was  paid  for  from  measurement  made  in  the  completed  dam. 

The  upper  dam  has  been  built  a  distance  of  820  feet  from  the  shore 
and  the  lower  one  643  feet ;  this  work  cost  $4,919,70. 

This  work  was  under  the  superintendence  of  Assistant  Engineer 
Theodore  G.  Ellis. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $15,000  for  this 
improvement. 
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This  amount  was  too  small  to  undertake  the  thorough  improvement 
of  the  river  in  accordance  with  the  plans  heretofore  submitted. 

A  i)roject  for  the  expenditure  of  $1,000,  or  as  much  as  might  be  nec- 
essary, for  making  a  careful  examination  of  the  proposed  route  for  a 
canal  from  Enfield  Falls  to  Hartford,  and  in  revising  the  former  esti- 
mates to  conform  to  present  prices,  was  submitted  July  22, 1880,  and 
approved  July  28.  In  accordance  with  this  project,  the  examinations 
and  revisions  ^ere  made  and  submitted,  under  date  December  13, 1880, 
and  were  printed  as  House  Ex.  Doc.  No.  25,  Forty-sixth  Congress,  third 
session.    This  report  is  appended. 

The  revised  estimate  for  the  whole  work  is  $1,322,805.  As  the  work 
will  require  at  least  three  years  to  complete  it  in,  not  less  than  $450,000 
should  be  given  to  start  with. 

The  amount  on  hand  is  ample  to  continue  the  minor  works  of  allevia- 
tion heretofore  conducted.    (See  money  statement  attached.) 

This  improvement  is  under  the  personal  superintendence  of  Assistant 
Engineer  Theodore  G.  Ellis. 

Money  statement 
Above  Hartford  and  below  Enfield  Falls, 

July  1,  1880,  amount  avaUable |7,120  04 

July  1,  1881,  amount  exfiended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $3,000  79 

July  1,  1881,  outstanding  liabilities 219  78 

3,220  57 

July  1,  1881,  amount  available 3,899  47 

On  or  above  Enfield  Falh^  Connecticuty  and  below  HolyokCf  Massachusettn. 

July  1,  1880,  amount  available 10,702  92 

July  1,  1881,  amount  available 10,702  92 

Between  Hartford^  ConnecHcut,  and  Holyoke^  MaBsachusetts. 

July  1,  1880,  amount  available 15,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out'Stand- 
ing  liabilities  July  1,  1880 1,330  20 

July  1,  1881,  amount  available 13,669  80 

Amount  (estimated)  required  for  completion  of  existing  prmect 1, 322, 805  00 

Amount  that  can  be  profitably  expended  in  fiscal  yeai*  ending  June  30, 1883.      450,000  00 


special  bepobt. 

Engineeb  Office,  United  States  Abmy, 

Newport  J  R.  J.,  December  13, 1880. 

Genebal  :  la  the  appropriation  act  approved  June  14, 1880,  there 
was  an  item  for  improving  the  Connecticut  Eiver^  between  Hartford  and 
Holyoke,  of  $15,000,  for  the  expenditure  of  which  I  was  directed,  by 
instructions  from  Headquarters  Corps  of  Engineers,  dated  June  17,  to 
submit  a  project. 

On  June  21 1  submitted  the  matter  to  General  T.  G.  Ellis,  the  assist- 
ant engineer  in  charge  of  this  work,  for  his  views,  it  appearing  to  my 
mind  that  the  amount  was  inadequate  to  accomplish  anything  desired 
that  was  not  already  provided  for. 

General  Ellis  consulted  Ihe  Hon.  George  D.  Eobinson,  member  of  Con- 
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grefis  from  Springfield,  who  represents  the  navigation  interests  con- 
<;erned,  and  the  conclusion  was  reached  that  before  doing  anything  more 
there  should  be  a  revision  of  the  estimates  heretofore  made  for  the  canal 
jiroject  between  Hartford  and  the  pool  above  the  Enfield  Falls,  for  the 
jmrpOvses  of  perfecting*  the  location,  harmonizing  the  previous  plans,  and 
revising  the  quantities,  and  adapting  the  various  items  of  cost  to  the 
<;ondition8  of  prices  of  labor  and  material  at  the  present  time.  Such  a 
])roject  was  submitted  to  the  Chief  of  Engineers  July  22,  and  approved 
July  28. 

Authority  was  as  soon  as  possible  given  to  General  Ellis  to  make  these 
revisions,  and  to  make  such  additional  surveys  and  measurements  as  he 
deemed  necessary  for  so  doing. 

These  surveys  he  began  on  August  11,  and  completed  them  Septem- 
ber 17.  His  report  and  ma]>s  were  completed  November  13,  and  are 
transmitted  herewith.  The  maps,  in  3  sheets,  are  on  a  scale  of  400  feet 
to  an  inch. 

General  Ellis's  report  is  so  brief  that,  as  a  proper  presentation  of  en- 
gineering conditions  and  requirements,  and  how  to  meet  them,  I  may 
refer  the  reader  to  them  without  attempting  more  than  a  brief  summary 
of  the  matters  that  are  of  a  general  character. 

There  is  now  a  good  navigable  depth  from  Long  Island  Sound  to  Hart- 
ford of  8  feet  at  lowest  stages  of  the  Connecticut  River. 

From  Hartford  up  to  the  Enfield  Falls,  about  11^ miles,  there  is  often 
no  navigation  even  for  vessels  drawing  3  feet.  The  river  in  this  distance 
flows  through  alluvial  banks,  and  any  project  for  improving  this  part  so 
as  to  obtain  the  required  depth  is  very  expensive  and  uncertain. 

The  Enfield  Falls  extend  along  the  river  about  5  miles,  and  the  water 
descends  33  feet  in  going  this  <iistance,  so  that  over  them  there  is  no 
navigation  whatever.  Around  these  falls  or  rapids  is  a  canal,  on  the 
right  or  west  bank,  with  locks  having  capacity  to  pass  boats  80  by  19 
feet  with  a  draught  of  4J  feet.  This  canal  is  mainly  for  furnishing 
water-power,  and  is  inadequate  to  any  important  navigation. 

The  Enfield  Falls  are  in  the  State  of  Connecticut,  and  no  great  benefit 
to  improving  the  navigation  of  the  river  can  extend  into  Massachusetts 
until  this  obstruction  is  overcome. 

Then,  the  river  is  susceptible  of  8  feet  navigation  to  Holyoke,  34 
miles,  above  Hartford.  There  will  probably  be  some  outlay  to  be  made 
between  the  rapids  and  Holyoke,  not  estimated  for  in  Gteneral  Ellis's 
report,  to  secure  a  draft  of  8  feet. 

The  navigation  can  eventually  be  extended  further  up  the  valley  of 
the  river. 

It  fs  rexjuired,  in  submitting  reports  upon  surveys  for  improvements, 
to  state  the  importance  of  the  work  and  the  commerce  to  be  benefited, 
but  it  is  very  difiScult  to  do  so  in  this  instance.  Its  main  benefit  will 
be  to  cheapen,  transportation  upon  bulky  articles,  such  as  coal,  iron, 
and  produce,  into  what  is  becoming  a  great  manufacturing  region,  now 
only  reached. by  railroads.  It  is  probable  that  the  parties  interested  in 
the  work  are  much  more  able  to  do  this  than  I  am,  and  that  they  would 
rather  look  to  it  themselves  than  to  have  me  delay  a  presentation  of  the 
•engineering  estimates,  while  it  is  further  attemptied  here. 

The  canal  estimated  for  is  for  navigation  only,  not  for  water  power. 
These  two  objects  are  incompatible. 

The  width  is  fixed  at  120  feet  at  the  water  line,  but  all  the  bridge 
abutments  are  to  be  made  to  allow  a  future  widening  to  150  feet.  The 
draught  in  the  canal  is  to  be  10  feet,  to  allow  the  vessels  to  pass  easily 
along  it.    There  are  to  be  S  lift-locks  placed  together  at  the  lower  end, 
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and  1  lift  and  gnard  loek  at  the  upper  end.    The  locks  are  to  be  20O 
feet  long,  50  feet  wide,  and  8  feet  at  low-water,  on  miter  sills. 

In  submitting  these  revised  estimates,  the  whole  length  of  the  work 
is  divided  into  3  nearly  equal  divisions,  corresponding  to  the  3  map- 
sheets.  Beginning  at  the  lower  end,  Nos.  1  and "2  extend  up  to  aboat 
the  foot  of  the  rapids.    No  3  extends  along  the  rapids. 

Estimate  of  cost  of  division  No.  1 $G()9, 460 

Estimate  of  cost  of  division  No.  2 - iiC^^^.TU^ 

Estimate  of  coat  of  division  No.  .*{ :.. 3^^,628 

This  work  could  probably  he  completed  in  three  years  if  the  money 
was  furnished. 

I  would  recommend  that  an  appropriation  of  $450,000  be  made  to 
start  it  with. 

The  amount  available  now  is  about  $16,900,  being  a  little  in  excess  of 
the  last  appropriation,  by  a  remainder  from  a  former  one. 

The  proposed  canal  is  in  the  Middletown,  Conn.,  coUection  district,  "which  is  a  port 
of  entry.  • 

The  revenue  collected  there  in  the  fiscal  year  ending  June  30,  1880,  is  $51,425. 

Very  respectfully, 

G.  K.  Warren, 
Lieutenant'Colonel  Engineers j 
Bvt.  Maj.  Gen.j  TJ.  8.  A. 
Brig.  Gen.  H.  G.  Wright,  . 

Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  THEODORE  G.  ELLIS,  ASSISTANT  ENGINEER. 

Hartford,  Conn.,  November,  13,  1880. 

General  :  In  accordance  with  authority  received  August  1, 1880,  for  making  "  an 
examination  for  the  proposed  route  for  a  canal  from  the  head  of  Enfield  Falls  to  Hart- 
ford, and  a  revision  of  the  estimates,^'  such  surveys  as  were  necessary  .were  commenced 
on  tne  11th  of  August,  and  were  completed  on  the  17th  of  September. 

The  surveying  party  consisted  of  Mr.  Charles  'L.  Burdett,  assistant  engineer,  in 
charge  of  the  field  work,  Mr.  L.  H.  Gager,  leveler,  and  a  party  of  chainmen,  fiagmen, 
&.C.,  composed  of  Oliver  Doming,  Charles  S.  Bunce,  James  Given,  Charles  M.  Ramsey ,^ 
and  John  F.  Givens. 

After  the  completion  of  the  field  examinations,  Mr.  Burdett  and  Mr.  Gager  were  re- 
tained until  about  the  end  of  September  in  plotting  and  preparing  the  notes.  The 
maps  have  been  chiefly  drawn  by  Mr.  WendeU  R.  Curtis,  assistant  engineer. 

The  original  surveys  for  a  canal  over  this  route  were  made  in  1871  and  1872,  when 
the  prices  for  labor  and  materials  were  very  hiffh,  and  a  high  estimate  was  set  uppn 
the  value  of  the  land  over  which  the  canal  would  pass.  The  surveys  of  1871  embraced 
only  tbat  part  of  the  route  from  the  head  of  Enfield  Rapids  to  Warehouse  Point,  a  dis- 
tance of  about  5  miles,  and  were  made  at  the  time  with  a  view  only  of  ascertaining 
the  best  route  for  a  canal  around  the  rapids,  and  not  with  any  idea  of  a  continuation 
to  Hartford.  Surveys  were  made  on  both  sides  of  the  river,  embracing  all  practicable 
routes,  and  it  was  only  after  a  comparison  of  the  advantages  and  disadvantages  of  the 
several  plans  then  proposed  that  a  line  upon  the  east  bank  of  the  river  was  shown  to 
be  the  best  and  by  far  the  most  practicable. 

This  canal  was  intended  to  be  of  a  depth  of  8  feet  with  6  feet  of  water  on  the  miter 
sills  of  the  locks.  The  river  fix>m  below  the  Enfield  Rapids  to  Hartford  would  not 
warrant  making  a  canal  of  greater  depth,  as  any  improvements  that  might  bo  made  in 
the  channel  would  not  be  likely  to  result  in  obtauung  more  than  5  or  6  feet  of  water 
at  the  most. 

The  natural  result  of  the  investigation  at  the  rapids  was  to  suggest  the  contiuna- 
tion  of  the  canal  down  to  some  point  below  the  shoal  part  of  the  river.  Vessels  draw- 
ing 8  feet  or  more  were  running  daily  to  Hartford,  and  the  river  above  the  rapids  was 
capable  of  improvement  to  a  depth  of  8  feet  as  far  as  Holyoke.  The  east  side  of  tho 
river,  which  had  been  found  to  be  the  best  route  for  a  canal  around  the  rapids,  pro- 
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sented  very  favorable  gronnd  for  the  continaation  of  the  canal  to  a  point  opposite  Hart- 
ford; and  a  spar  of  high  ground  near  the  month  of  the  Hockannm  Biver  furnished  an 
excellent  place  for  connecting  with  and  entering  the  Connecticut  without  crossing 
the  low  meadows. 

The  surveys  of  1872  commenced  at  Warehouse  Point  and  were  continued  down  to 
the  mouth  of  the  Hockantim  River.  An  estimate  was  made  of  the  cost  of  a  canal 
between  these  j)oiut> ,  giving  it  a  depth  of  10  feet  with  8  feet  on  the  miter  sills  of  the 
locks,  with  a  View  to  providing  for  the  larger  class  of  vessels  which  would  ont-er  it  if 
commencing  at  the  deep  water  at  Hartford,  and  a  correction  was  made  of  the  ostinmte 
for  the  part  of  the  catial  opposite  the  rapids  above  to  provide  for  the  required  increase 
in  the  deoth  of  the  canal  and  locks.*  Tbis  was  considered  to  he  sufficient  at  the  time 
to  show  the  character  of  the  work  and  its  probable  cost.  A  report  was  matle  of  the 
Enfield  Rapids  improvement  on  January  10,  1872,  and  a  report  upon  the  continuation 
of  the  canal  to  Hartford  was  made  on  May  13,  1873,  which  were  printed  in  the  Reports, 
of  the  Chief  of  Engineers  for  the  years  named.  And  both  were  embraced  in  a  general 
report  of  the  improvements  above  Hartford,  which  will  be  found  in  the  report  ofthe 
Chief  of  Engineers  for  1878,  Appendix  B  14,  together  with  maps  which  show  the  sur- 
veys as  then  made.  These  maps  are  upon  a  smaller  scale  than  those  transmitted  with 
the  reports,  hut  illustrate  the  principal  features  of  the  projects. 

DESCRIPTION  OP  THE  RIYER. 

As  a  full  description  of  the  river  above  Hartford  will  be  found  in  the  printed  report* 
above  referred  to,  a  concise  and  general  description  of  that  part  of  the  river  embraced 
by  the  canal  will  only  here  be  given. 

The  Enfield  Rapids  extend  from  Enfield  dam  a  distance  of  about  5  miles  down  Uy 
opposite  the  villages  of  Windsor  Locks  and  Warehouse  Point,  the  fall  in  this  distance 
being  about  33  feet.  From  the  foot  of  the  rapids  to  Hartford,  the  slope  is  less,  being^ 
aboat  6.2  feet  at  low- water,  and  the  river  is  navigable  for  boats  of  light  draught. 

Around  the  falls  or  ra(>id8  there  is  an  old  canal  on  the  west  side  oi  the  river,  which 
is  furnished  with  locks  of  90  feet  in  length  and  19  feet  in  width,  and  has  a  minimum 
depth  of  ^  feet.  This  canal  is  now  mostly  used  for  manufacturing  purposes,  although 
what  navigation  there  now  is  above  Haruord  passes  through  it.  There  is  at  the  pres- 
ent time  no  navigation  in  the  channel  over  the  rapids,  although  there  was  formerly  an 
opening  in  the  dam  for  that  purpose. 

From  Windsor  Looks  to  Hartford,  the  channel  of  the  river  is  obstructed  with  bars, 
some  of  the  worst  of  which  have  been  improved  by  the  United  States  Government 
daring  the  past  eight  years,  so  that  there  is  now  about  3  feet  depth  between  Hartford 
and  the  foot  of  the  old  canal. 

Before  the  government  improvements  were  made,  there  was  about  one  foot  of  water 
only  upon  some  of  the  bars;  the  river  was  then  but  little  used  for  navigation,  but 
since  the  improvements,  particularly  during  the  past  two  seasons,  there  has  been  a  con- 
siderable amount  of  transportation  by  water  to  Springfield  and  Holyoke,  Massachusetts, 
consisting  chiefly  of  coal  and  other  heavy  freignt. 

GENERAL  DESCRIPTION  OP  THE  ROUTE. 

On  the  preceding  examination  of  the  Enfield  Rapids  portion  of  the  canal  the  survey 
was  made  of  the  whole  river,  embracing  both  banks,  and  the  canals  of  the  different 
projects  were  located  on  the  map  and  the  quantities  for  the  estimates  taken  from  the 
cross-sections,  and  other  data  obtained  from  the  general  survey.  Ou  this  account,  and 
the  fact  that  the  two  parts  of  the  canal  as  now  proposed  were  for  ditferent  depths,  it 
was  thought  best  to  run  a  new  line  for  the  canal,  so  as  to  take  advantage,  as  far  as 
possible,  ofthe  information  previously  obtained,  and  note  any  new  features  that  might 
present  themselves.  It  was  also  thought  that  the  route  could  be  improved  in  some 
places  so  as  to  diminish  the  amonnt  of  work. 

It  is  proposed  to  take  the  water  at  the  upper  ©nd  of  the  canal  from  the  present  level 
above  Enfield  dam  at  its  lowest  stage.  This  dam  formerly  had  an  o)»ening  through 
the  middle,  150^  feet  wide,  which  was  left  for  the  passage  of  rafts  and  such  boats  aa 
might  descend  at  high- water.  At  the  lowest  stages  of  the  water  it  fell  below  the  top 
of  the  dam  and  passed  through  this  opening,  sometimes  reducing  its  level  to  about  a 
foot  below  the  crest.  At  the  present  time,  however,  this  opening  is  filled  with  stone 
nearly  or  quite  up  to  the  level  of  the  crest  of  the  dam,  so  that  the  water  does  not  fall 
to  the  same  level  at  the  lowest  stage. 

This  was  particularly  observed  at  Springfield,  Mass.,  during  the  past  extremely  dry 
Heason,  when  the  water  did  not  reach  the  lowest  point  by  about  1  foot.  The  assumed 
level  of  the  upper  end  of  the  canal  is  taken  at  39.20  feet  above  the  Hartford  zero,  or 
lowest  water  at  that  place.  This  can  be  taken  without  any  great  alteration  of  the  ex- 
isting dam  or  affecting  the  height  of  the  water  in  the  old  canal  on  the  other  side  of  the 
river. 


Digitized  by  CjOOQIC 


570         REPORT    OF    THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

A  lock  for  the  entrance  of  vesselH  into  the  canal  at  all  stages  of  the  water  will  have 
to  Im*  constructiHl  upon  the  east  bank  of  the  river,  and  shitaole  fi^ate^  provided  to  j^np- 
ply  the  canal  and  maintain  it  at  the  proper  level.  The  height  of  water  on  the  dam 
m  freshets  is  abont  1^  fe«t. 

It  is  proposed  to  have  the  entrance  gat<^8  for  the  snpply  of  water  independent  of  the 
lock,  as  more  than  the  ordinary  lock  sc^rvice  will  l>e  required  for  the  waste  in  the  canal, 
and  the  lock  sluices  cannot  be  so  conveniently  regulated. 

At  the  upper  end  of  the  canal,  for  a  distance  of  about  l^  miles,  the  canal  is  intended 
to  be  partially  embanked  from  the  beil  of  the  river,  and  opposite  King's  Island  about 
half  a  mile  is'to  be  constnicted  in  the  same  manner.  The  high  and  rocky  bank  makes 
this  the  cheapest  construction.  The  embankment  will  be  carried  up  to  above  the 
height  of  the  highest  freshets,  and  have  the  sides  thoroughly  prot«cte<l  with  rock.  It 
is  intended  t-o  make  this  2  feet  in  thickness  upon  the  outside  of  the  embankment,  and 
li  feet  upon  the  top  and  inside. 

The  bed  of  the  river  above  and  below  the  dam  is  to  be  excavated  to  obtain  the  depth 
of  10  feet  as  proposed.  The  depth  of  this  excavation  is  shown  on  the  profile  of  the 
route. 

The  canal  would  pass  under  the  east  span  of  the  old  Enfield  bridge,  leaving  a  clear 
height  of  about  19  feet  above  the  water.  This  would  be  sufficient  for  boats  without 
masts,  and  no  change  would  be  required  in  the  bridge ;  but,  as  it  is  proposed  to  make 
the  canal  for  the  passage  of  all  vessels  of  suitable  draught  coming  to  Hartford,  provision 
is  made  in  the  estimates  for  a  suitable  draw  at  Enfield  bridge. 

With  the  exception  of  that  part  of  the  canal  embanked  from  the  river,  the  line  fol- 
lows the  bank  just  back  of  the  water  down  to  Red  Hill,  below  Warehouse  Point.  This 
part  presents  a  large  amount  of  rock  cutting,  and  is  the  most  expensive  portion  of  the 
route. 

Below  Red  Hill,  at  Prior*s  Creek,  the  line  runs  further  back  from  the  river,  along  the 
edge  of  the  high  ground,  where  it  me^ts  the  meadow  level,  at  a  distance  of  from  2,000 
to  4,000  feet  fi-om  the  river  bank.  This  part  of  the  canal  can  be  easily  and  cheaply 
built  and  almost  any  desired  level  can  be  obtained  by  a  careful  location,  greatly  re- 
ducing the  quantities  of  excavation  and  embankment  shown  by  the  surveyed  line. 

The  present  estiraat'Cs,  however,  are  based  upon  the  quantities  shown  by  the  profile 
of  the  line  surveyed.  Owing  to  the  greater  part  of  the  rout«  being  upon  a  side-hill 
slope,  the  line  can  be  located  so  as  to  balance  the  cutting  and  filling  with  short  hauls, 
and  an  approximation  to  such  a  line  is  shown  by  the  double  red  lines  upon  the  map, 
the  actual  survey  being  shown  by  th«  red  dotted  line.  A  line  of  survey  was  run 
through  a  hollow,  back  of  Warehouse  Point,  and  also  back  of  Red  Hill,  to  ascertain 
if  an  advantage  could  not  be  gained  by  keeping  back  from  the  river.  A  route  can  be 
obtainefl  there  at  about  the  same  cost  as  the  route  shown  on  the  map,  if  it  is  desired  to 
keep  back  of  the  immediate  river  bank  through  Warehouse  Point.  A  careful  location 
would  be  required  to  show  which  would  be  the  cheapest.  The  route  along  the  river 
is  supposed  to  have  some  advantages  in  not  cutting  off  the  roads  of  access  to  the  vil- 
lage, so  that  it  has  been  adopted  in  the  estimates.  At  the  lower  end  of  ,the  canal  it 
enters  the  Hockanum  River  about  half  a  mile  from  the  Connecticut.  At  this  place 
there  is  a  natural  spur  so  situated  that  the  canal  can  reach  its  terminus  upon  the  high 
ground  and  drop  at  once  by  3  locks  to  the  river  level,  without  crossing  tne  meadows. 
The  lower  end  of  the  Hockanum  from  the  entrance  of  the  canal  to  the  Connecticnt 
River  turns  nearly  southward,  and  at  high-water  is  protected  by  the  spur  before 
mentioned.  This  will  have  t^  be  excavated  and  straightened  so  as  to  form  an  en- 
trance basin  for  the  canal.  It  will  serve  as  a  safe  and  protected  harbor  for  vessels 
awaiting  their  turn  to  pass  through  the  canal,  and  also  as  a  winter  harbor  for  vessels 
caught  in  the  river  when  it  freezes  over  in  the  winter,  as  they  would  be  protected  from 
the  descending  ice  in  the  spring. 

The  mouth  of  the  Hockanum  appears  to  be  the  only  feasible  place  for  the  proposed 
canal  to  enter  the  Connecticut  River.  It  is  about  IJ  miles  below  the  landing  at  Hart- 
ford, but  the  canal  cannot  enter  directly  opposite  that  place  on  account  of  being 
obliged  to  cross  the  meadows  for  about  three-quarters  of  a  mile  at  right  angles  to  the 
ourrent  which  flows  over  the  meadows  at  high-water.  The  canal  would  be  sub- 
merged in  freshet*,  and  be  unprotected  from  the  ice,  which  sweeps  down  with  great 
force  in  the  spring. 

Above  Hartford  the  channel  of  the  river  is  crossed  by  two  bridges,  and  is  obstructed 
by  bars  immediately  above  the  first  bridge,  making  it  impracticable  to  enter  at  a  point 
higher  up. 

The  mouth  of  the  Hockanum  is  .accessible  at  all  stages  of  the  river,  and  its  banks 
are  wooded  and  well  defined.  It  is  at  present  navigable  up  as  far  as  the  proposed 
entrance  of  the  canal,  and  serves  in  a  limited  way  as  winter  narbor  for  vessels,  where 
they  lie  safely  and  protected  from  ice. 

Very  few  crossings  are  required  on  the  prox>06ed  canal.  The  route  runs  generally 
between  the  river  and  the  nearest  highway,  and  only  requires  provision  for  access  t» 
the  bridges  and  ferries,  and  for  such  farm  crossings  as  may  be  necessary  to  reach  the 
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meadow  lands  cut  oif  by  the  canal.  The  principal  hijifhways  that  will  be  required  to 
be  carried  over  the  canal  are  the  road  to  Entield  Bridge,  where  a  draw  will  have  to 
be  provided,  the  crossing  of  the  New  York,  New  Haven  and  Hartford  Railroad,  the 
ferry  road  at  Warehouse  Point,  the  main  road  at  Red  Hill,  the  Connecticut  River 
Quarry  Company's  railway  to  the  river,  the  road  to  Bissell's  Ferry  near  the  Scantic 
River,' and  four  roads  in  East  Hartford.  These  will  all  require  permanent  structures 
with  draws,  and  will  be  at  or  near  the  grade  of  the  tow-path.  In  addition  to  these, 
six  farm  bridges  of  a  less  expensive  character  will  be  required.  All  of  these  bridges 
are  intended  to  swing  upon  a  central  pier  with  clear  openings  of  50  feet  on  each  side. 
Few  streams  of  any  importance  are  crossed.  The  Scantic  River  is  the  largest,  and 
the  Podnnk  River  is  the  next  in  size ;  the  others  are  smaller  and  are  mere  brooks.  It 
is  proposed  to  carry  them  all  under  the  canal  by  suitable  arches  and  culverts. 

SLOPE  AND  AMOUNT  OF  WATER  REQUIRED. 

In  the  proposed  plan  the  canal  is  supposed  to  be  for  navigation  only.  A  slope 
snflicient  only  for  supplying  the  waste  and  the  amount  of  lockage  is  assumed  as  the 
most  favorable  for  navigation,  as  it  produces  the  least  amount  of  current,  and  the 
amount  of  water  required  to  supply  the  canal  and  maintain  its  slope  w^ill  be  a  minimum. 

The  quantity  of  water  required  iu  the  canal  for  the  purposes  of  navigation  will  bo 
about  as  follows : 

Cnbic  feet  per  secoixl. 

For  lockage 200 

For  filtration  and  leakage 167 

For  evaporation 3 

Total 370 

This  amount  provides  for  a  lockful  of  water  every  10  minutes,  a  filtration  and  leak- 
age of  10  cubic  feet  per  second  per  mile',  and  an  evaporation  of  .025  of  a  foot  in  24 
hours.  The  quantity  lost  by  filtration  and  leakage  would  probably  be  much  more 
than  this  for  the  first  year,  but  after  a  certain  time  the  deposit  of  mud  upon  the  banks 
and  bottom  of  the  canal  would  greatly  diminish  the  loss  from  this  cause. 

The  slope  assumed  for  the  surface  of  the  water  in  the  canal  is  .00002  of  the  length. 
This  is  about  1^  inches  per  mile. 

This  is  a  somewhat  greater  inclination  than  is  required  to  supply  the  quantity  of 
water  above  stated,  and  allows  for  all  qDntingencies  and  obstructions  in  the  bed  of  the 
canal.  It  would  give  a  mean  velocity  of  about  1.19  feet  per  second  in  a  straight  and 
smooth  channel  of  the  section  proposed,  or  a  discharge  of  1,250  cubic  feet  per  second. 
In  the  proposed  canal,  however,  there  will  be  the  usual  obstructions  to  the  flow  of  the 
water  resulting  from  the  accidental  irregularities  of  construction,  the  abutments  and 
piers  for  the  bridges,  any  constructions  which  diminish  the  water-way,  and  especially 
the  resistance  offered  by  aquatic  plants.  These,  with  the  small  loss  of  head  due  to 
the  cur\'es,  will  probably  reduce  the  mean  velocity  to  about  .75  of  a  foot  per  second, 
corresponding  to  a  discharge  of  787.5  cubic  feet  per  second. 

The  slope  of  the  canal  has  been  assumed  slightly  in  excess  Of  the  requirements  for 
the  purposes  of  navigation  toprovide  for  all  contingencies  that  may  arise,  and  if  it 
should  be  found  that  a  less  amount  of  water  would  be  desirable,  the  slope  of  the  water 
can  be  allowed  to  diminish  by  rising  at  the  lower  end  and  falling  at  the  upper,  even 
to  l)ecoming  level,  without  damage  to  the  canal. 

The  total  amount  of  fall  from  the  upper  to  the  lower  end  at  the  proposed  inclination 
is  1.76  feet. 

DIMENSIONS  OF  THE  CANAL. 

The  total  length  of  the  canal,  from  the  dam  at  Enfield  to  the  point  where  it  enters 
the  Hockanum  River,  is  16.77  miles.  From  the  latter  point  to  the  Connecticut  River 
is  .53  of  a  mile,  making  the  whole  length  17.30  miles. 

In  the  previous  estimates  the  width  of  the  canal  at  the  water-line  was  assumed  at 
1,')0  feet,  but  this  has  been  reduced  in  the  present  estimates  to  120  feet,  which  will  bo 
ample  for  the  navigation  for  some  time  to  come  and  materially  reduces  the  cost.  It  is 
proposed  to  build  all  the  bridges  with  the  same  width  between  the  abutments  as  be- 
fore estimated,  so  that  the  canal  can  be  widened,  if  hereafter  found  desirable.  The 
water  in  the  canal  is  to  be  10  feet  in  depth,  with  8  feet  depth  on  the  miter  sills  of  the 
locks.  The  slopes  of  the  cuttings  and  embankments  are  assumed  at  1^  horizontal  to 
1  vertical.  This  slope  will  be  somewhat  varied  in  the  execution  of  the  work,  accord- 
ing to  the  material  met  with,  but  is  suflicientlynear  for  the  purpose  of  an  estimate. 

Upon  the  embankments  the  tow-path  is  intended  to  be  2  feet  above  the  level  of  the 
water  and  10  feet  wide  on  top.  In  the  cuttings  a  benne  of  15  feet  is  allowed  at  the 
tow-path  on  each  side  of  the  canal. 

This  is  for  the  ])nrpose  of  allowing  space  for  ditches,  and  for  a  short  space  with  a 
flatter  slope  at  the  water-Jine. 
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The  chaxmel  in  the  bed  of  the  Hoekaaam  EiTer,  from  the  foot  of  the  locks  to  the 
Connecticat,  is  intended  to  be  150  feet  wide  and  to  be  exeavated  to  a  depth  of  8^  feet 
below  the  lowest  water,  which  gives  a  depth  of  10  feet  at  the  ordinary  sommer  level 
of  the  river. 

LOCKS. 

# 

There  is  to  lie  1  lock  at  the  npper  end  of  the  canal  to  admit  vessels  when  the  water 
is  above  the  ordinary  snmmer  level.  This  ^aard-lock  will  reqoire  to  have  a  lift  of  12 
feet,  and  is  intended  to  be  50  feet  wide  and  200  feet  Ions  between  the  (|Uoins. 

In  connection  with  this  lock  there  will  be  a  bulkhead  across  the  upper  end  of  the 
canalf  provided  with  suitable  gates  toa^lmit  water  and  re<;nlate  the  supply  to  the  canal. 

At  the  lower  end  of  the  canal  there  will  be  a  dight  of  3  locks,  which,  by  the  present 
sur\'ey,  can  be  placed  close  together  in  preference  to  the  plan  formerly  adoptel  of 
separating  them.  This  arrangement  is  preferred  as  giving  a  better  and  more  detinite 
entrance  to  the  canal  at  the  highest  stages  of  the  river,  when  one  or  more  of  the  locks 
will  be  submerged. 

The  locks  at  the  lower  end  of  the  canal  are  to  be  of  the  same  size  and  depth  as  the 
guard-lock  at  the  dam,  viz,  200  by  50  feet,  with  a  depth  of  8  feet  on  the  miter-sills. 
The  2  npper  locks  are  intended  to  have  lifts  of  11.5  feet  each,  and  the  lower  one  a  lift 
of  14.44.  This  is  for  the  purpose  of  equalizing  them  at  the  lower  stages  of  the  river. 
The  masonry  of  the  gate-chambers,  quoins,  miter-sills,  and  coping  is  supposed  to  be 
of  cut  granite,  with  side  walls  and  backing  of  coursed  freestone  rubble,  all  laid  in 
hydraulic  cement.    The  floor  of  the  locks  is  estimated  as  being  of  concrete. 

The  lock-gates  are  supposed  to  be  of  the  ordinary  construction,  with  white-oak  tim- 
bers and  pine  sheathing,  and  to  be  opened  and  shut  by  capstans.  The  supply  of  water 
being  ample,  the  gates  can  be  easily  arranged  to  be  operated  by  means  oi  turbines 
irithout  much  additional  expense. 

ARCHSS  A2n>  CULVKRTS. 

At  the  following  places  arches  will  be  required  to  carry  the  streams  under  the  em- 
bankment, viz : 

At  Scahtic  Eiver,  two  20-foot  arches. 

At  Podnnk  Eiver,  one  10-foot  arch. 

At  Stonghton's  Brook,  one  10-foot  arch. 

At  Boyle's  Brook,  one  10-foot  arch. 

At  Prior  s  Creek,  one  6-foot  arch. 

At  Bed  Hill  Brook,  one  6-foot  arch. 

The  smaller  streams  are  intended  to  be  carried  under  the  embankment  by  box  cul- 
verts of  from  2^  to  5  feet  in  width. 

The  arches  are  to  have  the  abutments,  wings,  and  backing  of  coursed  freestone  rub- 
ble with  cut  freestone  comers,  coping,  and  arch  courses.  The  box  culverts  aie  to  be 
of  coursed  freestone  rubble  with  granite  covers. 

All  of  the  foregoing  masonry  is  to  be  laid  in  hydraulic  cement. 

BRIDGES. 

It  iH  pniposed  to  make  the  faces  of  the  abutments  of  the  bridges  iu  line  with  the 
e<1geH  of  the  Hurface  of  the  water  iu  the  caual,  or  VH)  feet  apart,  and  to  place  a  circular 
pier  in  the  middle  of  the  water-way,  so  as  to  provide  for  a  swing  bridj^e-  of  at  least  Ui 
feet  clear  oi)euing  on  each  side  of  the  central  pier.  The  abiituieuts  and  piers  are  in- 
tended to  be  of  coursed  rubble  with  cut  corners,  copinj;,  aud  bridge  seats,  all  of  free- 
stone. 

The  bridges  are  intended  to  be  of  iron.  Those  t\>r  the  main  roads  to  be  'iO  feet  wide 
and  those  for  the  farm  cru^siugs  10  feet  wide  aud  correspondingly  lighter. 

WASfE-WEinS  AND  RETAlXLNG-WAl.I-S. 

The  masonry  of  the  waste-weirs  is  to  be  of  coursed  rubble  with  cut  comers  and  coi>- 
ing  similar  to  that  described  for  the  bridge  abutments. 

The  retaining- walls  at  the  ends  of  the  locks  and  other  places  where  necessary  are  »o 
be  built  of  rubble  masonry  laid  in  hydraulic  cement. 

MATERIALS. 

From  the  npper  end  of  the  canal  to  the  Scantic  Elver,  the  earth  to  be  exravatiMl 
consists  mostly  of  n  clayey  loam.  Beneath  this,  from  Kntield  dam  to  Red  Hill,  just 
below  Warehouse  Point,  is  rock,  for  which  an  ample  allowance  is  made  in  the  esil- 
mates.  Below  Scantic  River  the  material  becomes  more  sandy,  and  for  a  long  distaoco 
at  the  lower  end  of  the  canal  it  is  almost  a  pure  sand. 

It  i.H  proposed  to  make  the  embankments  entirely  of  the  material  excavated,  and  to 


Digitized  by 


Google 


APPENDIX   B.  573 

bnlld  tliem  up  in  layers,  slightly  concave,  and  well  compacted  by  the  teaming  over 
them,  in  preference  to  making  pnddled  walls  in  the  interior,  even  where  the  material 
is  entirely  sand.  The  expedient  of  constmcting  a  pnddled  wall  in  a  dam  or  embank  • 
ment  is  very  expensive,  and  experience  has  wiown  it  to  be  of  extremely  doubtful 
value  ;  and  it  is  believed  that  the  best  modem  engineering  practice  is  to  make  the 
whole  embankment  of  uniform  material^  properly  brought  up  in  consecutive  layers. 
Canals  formed  in  very  porous  material,  like  coarse  gravel,  soon  become  tight  from  the 
deposit  of  silt  from  the  water.  The  waste  that  womd  occur  from  filtration  during  the 
first  few  years  in  a  canal  constructed  as  proposed,  would  be  of  little  importance,  as 
there  would  be  an  ample  supply  of  water  and  a  sufficient  slope  to  maintain  the  proper 
depth  of  water. 

A  snitahle  red  sandstone  for  the  rubble  masonry  can  be  obtained  in  the  vicinity  of 
the  work.  The  cut  blocks  for  the  comers  and  coping,  and  for  the  arches,  can  be 
obtained  from  the  quarries  at  East  Windsor,  where  large  blocks  of  excellent  quality 
can  be  procured.  This  stone  can  also  he  obtained  at  the  Portland  quarries,  near 
Middletown,  Conn.,  and  transported  by  water  to  near  where  it  will  be  required  for  use. 

The  granite  used  in  the  locks,  it  is  thought,  cau  be  procured  of  suitable  quality  from 
the  quarries  near  the  mouth  of  the  Connecticut  River. 

There  is  also  excellent  granite  at  Westerly,  R.  I.,  and  at  Leet's  Island,  Conn.,  where 
laijffe  and  fine  blocks  can  be  quarried. 

The  timber  for  the  lock-gates,  &c.,  can  be  best  procured  from  Vermont  and  New 
Hampshire,  and  brought  down  by  railroad  to  where  it  is  to  be  used. 

The  iron  work  for  the  bridges  and  locks  would  probably  be  furnished  by  some  of  the 
large  contracting  companies  which  furnish  bridges  and  similar  constructions.  It 
could  be  procured  at  Springfield  or  Hartford,  where  there  are  suitable  works  for  its 
manufacture. 

ESTIMATES. 

For  convenience  in  making  the  estimates,  the  whole  route  has  been  divided  into 
three  divisions,  embracing  about  one-third  of  the  whole  length  in  each.  These  divis- 
ions are  shown  on  the  three  sheets  of  the  accompanying  map. 

ESTIMATE,  DIVISION  NO.   1. 

448, 000  cubic  yards  earth  excavation,  at  15  cents $67, 200 

98, 000  cubic  yards  excavation  in  Hockanuui  River,  at  25  cents 24, 500 

7, 900  cubic  yards  excavation  for  foundations,  at  40  cents 3, 160 

2,500  cubic  yards  clay  puddling,  at  |1 2,500 

9,470  cubic  yards  rubble  masonry  in  locks,  at  $8 75,960 

2,100  cubic  yards  cut  stone  in  locks,  at  |14 29,400 

1, 660  cubic  yards  rubble  in  arch  abutments,  at  $6 9, 960 

810  cubic  yards  arch  masonry,  at  $12 9,720 

40  cubic  yards  cut  stone  in  arch  abutments,  at  $10 400 

1, 560  cubic  yards  rubble  in  bridge  abutments,  at  $6 9, 360 

1^  cubic  yards  cut  stone  in  bridge  abutments,  at  $10 1, 600 

200  cubic  yards  rubble  masonry  in  waste  weirs,  at  $6 1,200 

40  cubic  yards  cut  stone  in  waste  weirs,  at  $10 400 

620  cubic  yards  culvert  masonry,  at  $5 3, 100 

2,700  cubic  yards  concrete,  at  $3 8, 100 

4  pairs  of  lock-gates 12,000 

3  waste  weirs 1,000 

4  Swing  road-bridges,  superstructure 20, 000 

3  swing  farm-bridges,  superstructure 9,000 

Coffer-dams,  &c 4,(X)0 

Land  danaages,  5.73  miles,  at  $10,000 57,300 

Engineering  and  contingencies,  10  per  cent 34,966 

Total 384,626 

ESTIMATE,  DIVISION  NO.  2. 

735,000  cubic  yards  earth  excavation,  at  15  cents 110,250 

«7, 600  cubic  yards  excavation  for  foundations,  at  40  cents 3, 040 

2,660  cnbic  yards  rubble  in  arch  abutments,  at  $6 15,960 

1,620  cubic  yards  arch  masonry,  at  $12 19,440 

80  cnbic  yards  out  stone  in  arch  abutmeuts,  at  $10 800 

1, 050  cubic  yards  rubble  in  bridge  abutments,  at  $6 6, 300 

110  cubic  yards  cut  stone  in  bridge  abutments,  at  $10 1, 100 

2, 120  cubic  yards  culvert  masonry,  at  $5 10,600 

2  awing  road-bridges,  superstructure 10, 100 

3  swing  farm-bridges,  superstructure *. 9,000 
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Coffer-dams,  &c $1,000 

Land  damages,  5.68  miles,  at  $10,000 56,800 

Engineering  and  contingencies,  10  per  cent 24, 429 

Total 268,719 

ESTIMATE,  DIVISION  NO.  3. 

468,600  cnbic  yards  earth  excavation,  at  20  cents 93,720 

150,000  cubic  yards  rock  excavation,  at  $1 150,000 

61,000  cubic  yards  rock  bottom  excavation,  at  $2 122,000 

3, 400  cnbic  yards  excavation  for  foundation,  at  40  cents 1, 360 

16, 300  cubic  yards  rock  in  channel  above  dam,  at  $4 65,2(K> 

1,200  cubic  yards  clay  puddling,  at  $1 1,200 

3, 160  cubic  yards  rubble  masonry  in  guard  lock,  at  $8 25, 280 

730  cubic  yards  cut  stone  in  suard  lock,  at  $14 10,220 

350  cubic  yards  rubble  in  arcli  abutments,  at  $6  . 2,100 

120  cubic  yards  arch  masonry,  at  $12 1,440 

lO'cubio  yards  cut  stone  in  arch  abutments,  at  $10 100 

780  cubic  yards  rubble  in  bridge  abutments,  at  $6 4,680 

75  cnbic  yards  cut  stone  in  bridge  abutments,  at  $10 750 

600  cubic  yards  rubble  i  n  railroad-bridge  abutments,  at  $6 3, 600 

200  cnbic  yards  cut  stone  in  railroad  bridge  abutments,  at  $10 2, 000 

350  cubic  yards  rubble  masonry  in  gate  head,  at  $6 2, 100 

100  cubic  yards  cut  stone  in  gate  head,  at  $14 „ 1,400 

150  cubic  yards  rubble  masonry  in  2  waste  weirs,  at  $6 ; . .  900 

30  cubic  yards  cut  stone  in  2  waste  weirs,  at  $10 :?<X) 

1,020  cubic  yards  culvert  masonry,  at  $5 5,100 

2,900  cubic  yards  retaining  walls,  at  $4 ll,60i) 

900  cubic  yards  concrete,  at  $3 2,700 

1  swing-bridge  for  railroad,  superstructure 8, 0tH» 

3  swing  road-bridges,  superstructure 15, 0(K> 

2  pairs  of  lock-gates 6,0<K) 

2  waste  weirs 700 

Gates  at  entrance  to  canal 1,500 

Gatehouse 750 

Alteration  of  dam  at  Entield 5,(HM» 

Coffer-dam,  &c 5,000 

Land  damages,  5.89  miles,  at  $10,000 ! 58,90J» 

Engineering  and  contingencies,  10  per  cent 60, 860 

Total 66i>,460 

SUMMARY  OP  TOTAL  COST  OP  CANAL. 

DivisionNo.  1 3§4,62a 

Division  No.  2 ^,719 

DivisionNo.  3 669,460 

Total 1,322,805 

LIST  OP  BENCH-MARKS  USED  ON  THE  SURVEY. 

The  base  for  the  heights  of  the  bench-marks  is  low-water  mark  at  Hartford,  or  zero 
of  the  gauges  at  the  tml  bridge  and  at  the  steamboat  wharf. 

Top  of  fi-eestone  foundation  at  the  northeast  comer  of  house  on  the  southwest 

corner  of  Wawarme  avenue  and  Van  Dyke  avenue,  Hartford 31. 540 

Cut  on  ea«t  side  of  an  ash  tree  near  the  mouth  of  the  Hockauum  River,  west 
bank,  400  feet  from  the  Connecticut  River  and  100  feet  from  the  Hockanum 

River 14.733 

Cut  on  west  side  of  an  elm  tree  near  the  northwest  corner  of  Deming's  collar 

shop,  in  East  Hartford iJ2.613 

Cu  t  on  maple  tree  1,270  feet  west  of  south  west  corner  of  a  roa4  to  the  meadows,  • 
said  corner  being  about  2,650  feet  north  of  Podunk  River  Bridge  on  main 

road  in  South  Windsor : 34.055 

Cut  on  south  side  of  maple  tree,  520  foet  west  of  the  main  road  and  1,230  feet 

south  of  Stoughton's  Brook,  in  John  Moore's  lot,  South  Windsor 2:^.  ;M4 

Cut  on  south  side  of  hickory  tree,  210  feet  northwest  of  the  northwest  corner 

of  tobacco  shed  in  Charles  Wells's  lot,  East  Windsor 50. 70 1 

Cut  on  the  north^vost  side  of  a  large  hickory  tree,  about  900  feet  northeast  of 

the  mouth  and  100  feet  w(»8t  of  Prior's  Creek,  East  Windsor 27. 152 
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Northeast  comer  of  underpinning  stone  at  the  northeast  comer  of  red  tohacco 
shed  belonging  to  J.  C.  Bassinger,  on  the  west  side  of  river  road  at  Ware- 
house Point 29.810 

Top  of  south  west  comer  of  abutment  of  New  ifork,  New  Haven  and  Hartford        '^'"^^ 
Kaikoad  Bridge  at  Warehouse  Point • 62.900 

Top  of  northeast  comer  of  north  end  of  capping  to  east  wall  of  brick  arch 
bridge,  over  second  road  south  of  ThompsonvilTe  Station  on  New  York,  New 
Haven  and  Hartford  Railroad,  being  about  300  feet  soutl^of  the  southwest 
comer  of  said  station 76.663 

MIPS  ACCOMPANYING  THIS  REPORT. 

Accompanying  this  report  is  a  map  on  3  sheets  showing  what  is  considered  the  most 
feasible  location  for  the  canal.  It  has  been  prepared  from  recent  surveys  and  exami- 
nations together  with  the  latest  surveys  of  the  river  above  Hartford.  This  map  is 
upon  a  large  scale,  400  feet  to  an  inch,  and  contains  a  profile  of  the  route  as  actually 
surveyed.  Reference  is  also  made  to  sheets  1,  2  and-3,  of  the  report  of  the  surveys 
above  Hartford,  printed  in  the  Report  of  the  Chief  of  Engineers  for  1878,  upon  a  re- 
duced scale,  Appendix  B  14,  "Warren  and  Ellis's  Reports  on  the  Connecticut  River 
above  Hartford,^  plates  I  and  II.  These  reduced  sheets  show  generally  the  route  of 
the  canal,  being  marked  "proposed  canal,"  and  "No.  2,"  on  sheet  3,  and  is  the  only 
route  shown  on  sheets  1  and  2. 

All  of  which  is  respectfully  submitted. 

Theo  G.  Ellis, 

Qeneral  G.  K.  Warren,  Civil  Engineer, 

Lieutenant-Colonel  of  Engineers,  U.  S,  A, 


B  13. 

IMPROVEMENT    OF     CONNECTICUT    RIVER    BELOW    HARTFORD,    CON- 
NECTICUT. 

WORK  EXECUTED  DURING  FISCAL  YEAR  ENDING  JUNE  30,  1881. 

Congress,  by  act  approved  June  14, 1880,  appropriated  $10^^00  for  the 
improvement  of  the  Connecticut  River,  Connecticut,  below  Hartford. 

Under  this  appropriation  and  about  $8,900  available  from  the  appro- 
priation of  March  3, 1879,  advertisements  were  issued  on  approved  pro- 
jects August  14, 1880,  for  riprap  for  the  jetties  at  Saybrook  and  for 
dredging  the  temporary  channels  through  the  shoals  at  low-water 
between  Bocky  Hill  and  Hartford.    The  proposals  were  as  follows: 

Abstract  of  proposals  for  furnishing  riprap  granite  for  jetties  at  mouth  of  Connecticut  River  j 
Connecticut,  opened  August  14,  1880. 


So. 


Name  and  address. 


John  Beattie,  Leetes  Island,  Conn 

Jamea  Scully,  Groton,  Conn 

Fretl'k  K.  Ballon,  Boston,  Mass... 


Price  per 
gross  ton. 


$1  05 
1  10 
1  24^ 


Commence. 


Complete. 


Dec.  1, 1880 
Dec.  1, 1880. 
Dec.  1. 1880. 


6,000    tons 
would  cost. 


$6,300 
6,  COO 
7,470 


The  contract  was  awarded  to  the  lowest  bidder,  Mr.  John  Beattie,  at 
$1.05  per  ton  of  2,240  pounds. 


Abstract  of  proposals  for  excavation  in  Connecticut  River  beitceen  Hartford 
town,  opened  August  14,  1880. 

and  Middle- 

No. 

Xame  and  address. 

Price  per 
cubic  yard. 

Commence. 

Complete. 

1 

McDermott  &  Daly,  Cohoe8,N.  Y 

16 
2» 

Aug.  24, 1880 
Aug.  16, 1880 

Sept.  15, 1880* 

Cot.  31, 1880 

2 

Hartford  and  New  York  Steamboat  Company,  Hartford. 
William  Flannery,  N**w  York  City 

()<'t.31,  IhSO 
Oct.  31, 1880 

4 

S.  A.  Hammond,  Bridgeport,  Conn 

J  one  30, 1881 

Digitized  by 


Google 


576         REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  McDermott 
&  Daly,  at  15^  cents  per  cubic  yard. 

The  work  of  dredging  was  commenced  August  25, 1880,  at  Glaston- 
bury Bar,  from  which  bar  11,130  cubic  yards  were  dredged,  making  a 
channel  60  feet  wide  and  9  J  feet  deep.  There  was  but  6  feet  depth  before 
the  dredging  was  done. 

The  dredge  was  then  removed  to  Hartford  Bar,  where  a  channel  of  the 
same  width  and  depth  was  made  by  the  removal  of  4,800  cubic  yards  of 
material.    This  completed  the  work  contracted  for. 

Several  stumps,  pieces  of  stone,  and  trees,  either  in  the  channel  or  in 
dangerous  proximity  to  it,  were  found  during  last  season.    These  were  r 
removed,  at  a  cost  of  $300  by  Oapt.  T.  A.  Scott,  under  special  arrange- 
ment authorized  by  the  Bngineer  Department. 

The  contractor  for  furnishing  stone  for  the  jetties  at  the  mouth  of  the 
river  commenced  September  13  and  completed  his  contract  in  January, 
1881. 

Six  thousand  one  hundred  and  eighty-four  and  thirty-seven  one-hun- 
dred ths  tons  of  stone  rock  delivered,  which  was  principally  put  on  the 
east  jetty,  building  it  up  where  it  was  too  low  and  extending  it  161  feet. 
A  small  amount  of  stone  was  placed  on  the  west  jetty  to  build  it  up  at 
low  parts. 

On  the  5th  of  April,  1881,  advertisements  were  issued  for  proposals 
for  dredging  the  troublesome  bars  which  the  low-water  of  that  spring 
should  discover.    On  the  20th  of  April  the  following  bids  were  received : 


No. 


Name  and  address. 


Ezra  H.  Williams,  president  Hartford  Dredging  Com- 
pany, Hartford. 
Hartford  and  New  York  Steamboat  Company,  Hartford 

Edgar  M.  Payn,  Albany,  N.  Y 

John  McDermott,  Cohoes,  N.  Y 


Price  per 
cnbic  yard. 


^  18 

in 

18 


Commence. 


May    1,1881 


Complete. 


May 
May 

May 


1,1881 
1,1881 
1, 1881 


Jaly  31,1881 

Jnly  81.18» 
July  31,1881 
Jnly  31,1881 


*  The  contract  was  awarded  to  Ezra  H.  Williams,  president  Hartford 
Dredging  Company,  the  lowest  bidder,  at  the  price  of  13  cents  per  cubic 
yard. 

This  work  was  commenced  May  31, 1881,  at  Glastonbury  Bar.  Up  to 
June  30, 10,132  cubic  yards  were  removed,  making  a  channel  2,850  feet 
long,  25  feet  wide,  and  9 J  feet  deep  at  low- water. 

Congress,  by  act  approved  March  3, 1881,  appropriated  $30,000  with 
the  following  provisions : 

Ten  thousand  dollars  shall  be  used  to  continue  the  work  in  progress  at  the  bar  at 
the  month  of  the  river,  and  three  thousand  dollars  in  dredging  tiie  channel  below 
Rocky  Hill. 

The  project  of  March  24, 1881,  for  the  expenditure  of  this  money  was 
approved  and  provided : 

First.  For  from  $3,000  to  $6,000  to  be  spent  in  dredging  at  the  next 
low- water  between  Hartford  and  Rocky  Hill,  to  give  a  navigable  depth 
of  9  feet  at  low-water. 

Second.  To  build  a  wing-dam  at  Glastonbury  Bar  as  far  as  $12,0Q0 
would  pay  for.  This  dam  to  form  a  part  of  the  permanent  plan  of  im- 
provement, submitted  Februarj'^  14, 1880. 

Third.  For  dredging  below  Rocky  Hill,  $3,000. 

No  dredging  being  required  in  this  section,  except  on  Saybrook  Bar, 
and  the  scouring  effect  produced  by  the  jetties  having  apparently  about 
reached  its  limit  because  of  the  hard  material,  it  was  proposed  to  expend 
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this  $3,000,  and  as  much  of  the  $10,000  set  apart  for  Saybrook  Bar  as 
should  be  necessary,  to  determine  by  dredging  whether  the  scouring 
effect  will  maintain  the  increased  depth  so  made. 

Fourth.  The  Saybrook  jetties,  probably  2  feet  increase  has  been  secured 
by  the  scouring  effect  already,  so  that  there  is  now  8  feet  depth  at  low- 
water,  which  accommodates  all  the  vessels  that  can  reach  Hartford. 
But  a^greater  depth  can  be  carried  as  far  as  Middletown,  and  the  future 
improvements  contemplate  a  greater  depth  to  Hartford,  so  that  on  this 
account  we  should  have  a  greater  depth  at  Saybrook  Bar.  Again,  there 
is  anchorage  inside  for  the  largest  coasters  if  they  could  cross  the  bar, 
and  all  the  depth  that  can  be  secured  is  desirable  for  the  object  of  mak- 
ing this  place  a  harbor  of  refuge. 

The  jetties  have  been  built  suflSciently  to  prove  their  useful  effect,  and 
steps  must  be  taken  soon  for  better  marking,  and  for  lights  or  beacons. 
But  before  planning  these  as  permanent  works,  it  is  best  to  have  the  effect 
of  dredging  determined,  so  that  we  can  plan  according  to  the  importance 
of  the  entrance.  Temporary  work  is  therefore  proposed  and  piles  will 
be  driven  at  the  ends  of  the  jetties,  and  temporary  beacons  established, 
as  experience  shows  the  necessity  for.  The  jetties  will  be  built  up  at 
places  of  settlement,  and  the  heighf  raised  at  intervals,  with  riprap 
granite,  to  better  define  their  line  at  night. 

In  accordance  with  the  above  plan  ^vertisements  were  issued  May 
11, 1881,  for  proposals  for  building  a  wing-dam  at  Glastonbury  Bar,  and 
for  furnishing  riprap  granite  for  jetties  at  Saybrook  Bar,  the  following 
were  received. 

This  work  hais  been  under  the  superintendence  of  Assistant  Engineer 
Theodore  G.  Ellis. 

Absiract  of  proposals  for  building  a  wing-dark  fit  Glastonbury  Bar^  received  June  8,  1881. 


No. 

Name  and  address. 

Price  per  cubic  yard. 

Commence. 

Complete. 

1 

1    1  "RtTA  H.  Wiliiomii.  Hartford. 

$3.60  if  bnilt  of  brash  and  stone ;  $1.60 
if  built  of  stone  alone. 

Dec  *  1,  1881 

Codh. 

The  proposition  of  Mr.  Ezra  H.  Williams  to  build  the  dam  entirely  Of 
•stone  for  $1.60  per  cubic  yard  was  accepted,  and  the  contract  awarded 
to  him. 


Abstract  of  proposals  for  fumtshing  nprap  granite 

June  8,  1881. 

for  jetties  a 

(  Saybrook 

Barf  received 

No.                                 Name  and  address. 

'  Price  per 

,ton  of  2,240 

poands. 

Commence. 

1 
Complete. 

1       .Tnhn 'Rttttttn  T^ntA*  TalAnd  fionn - 

$129 

Dec.  1,  1881 

The  contract  was  awarded  to  Mr.  John  !6eattie,  the  only  bidder,  at 
$1.29  per  gross  ton. 

PBOBABLE  OPERATIONS  DUBINa  FISCAL  YEAR  ENDING  JUNE  30,  1882. 

Dredging  between  Hartford  and  Bock  Hill  will  be  continued  during 
the  low-water  of  this  season  until  a  depth  of  9  feet  at  low-water  is 
secured  on  the  bad  bars. 

In  the  early  part  of  the  year  1882  dredging  will  probably  be  required 
37  E 
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again,  which  will  be  done  under  a  new  contract  with  the  funds  reserved 
from  the  last  appropriation. 

The  work  of  building  a  wing-dam  at  Glastonbury  Bar  will  be  com- 
menced and  finished  as  nearly  as  the  means  will  allow. 

At  the  jetties  at  Saybrook  stone  will  be  placed  as  required,  and  the 
efficacy  of  dredging  between  the  jetties  tested. 

Piles  will  be  driven  at  the  ends  of  the  jetties,  if  necessary,  and  tem- 
porary- lights  provided. 

The  entire  and  permanent  completion  of  the  improvement  of  the  river 
between  Hartford  and  Middletown  it  is  estimated  will  cost  $330,000. 

Twelve  thousand  dollars  of  the  last  appropriation  will  be  used  in  the 
permanent  improvement;  this  leaves  $318,000  necessary  to  complete  the 
projected  improvement. 

One  hundred  and  three  thousand  dollars  could  be  judiciously  expended 
during  the  fiscal  year  ending  June  30. 1883,  on  the  Glastonbury  division 
of  this  work  and  upon  the  bar  at  Say  orook. 

The  permanent  completion  of  the  jetties  cannot  be  estimated  for  until 
the  importance  of  the  entrance  can  be  determined. 

These  works  are  under  the  special  charge  of  Assistant  Engineer  Theo- 
dore G.  Ellis. 

An  appropriation  of  $6,000  will  be  required  to  keep  the  channel  of  9 
feet  depth  open  to  Hartford. 

The  total  estimate  for  the  year  ending  June  30, 1883,  is  $109,000. 

Money  statement, 

July  1,  1880,  amount  available-. $18,318  66 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$48,318  66 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outst-anding 
Uabilities  July  1,  1880 12,6!5«  62 

July  1,  1881,  amount  available 35,696  04 

Amount  (estimated)  required  for  completion  of  existing  project 318, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  109, 000  00 
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IMPROVEMENT   OF   HABBOES   AI?D   RITEBS   ON  LONG  ISLAND    SOUND. 


report  of  major  j.  jt.  barlow,  corps  of  engineersy  bvt,  lieut, 
col.,  v.  8,  a.,  officer  in  charge,  for  the  fiscal  year  ending 
june  30,  1881,  with  other  documents  relating  to  the  works. 

Engineer  Office,  United  States  Army, 

N'ew  Londorij  0<wm.,  July  28, 1881. 
General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  and  harbor  improvements  in  my  charge  for  the  fiscal  year 
ending  Jane  30, 1881. 

Much  difficulty  and  delay  have  attended  the  procurement  of  the  com- 
mercial statistics  required  by  department  circular  of  December  9, 1880. 
The  results  obtained  are  believed  to  be  approximately  correct,  though 
not  in  all  cases  as  complete  as  was  desired. 

I  am,  general,  very  respectfully,  your  obedient  servant,     . 

J.  W.  Barlow, 
Major  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  UTigineerSj  U.  S.  A. 


C  I. 

DIPROVEMENT  of  STONINGTON  harbor,  CONNECTICUT. 

At  the  close  of  the  fiscal  year  ending  June  30, 1880,  work  upon  the 
west  breakwater  was  in  progress  under  an  uncompleted  contract  with 
Frederick  K.  Ballon,  of  Boston,  Ma<ss.  During  the  fiscal  year  ending 
June  30, 1881,  9,113  tons  of  riprap  granite  were  delivered  by  the  con- 
tractor, completing  the  work.  The  breakwater  was  finiished  at  each 
end,  with  a  cut-stone  pier-head;  is  2,025  feet  long;  and  contains  94,158 
tons  of  granite.  It  cost  $103,190,  an  average  of  $1.09^  per  ton,  or  about 
$51  per  linear  foot. 

By  act  of  Congress  approved  June  14, 1880,  $25,000  was  appropri- 
ated for  continuing  the  improvement  of  this  harbor.  At  the  time  of 
making  the  last  annual  report  it  was  believed  that  a  portion  of  this  ap- 
propriation would  be  required  to  complete  the  west  breakwater.  The 
amount  proved  to  be  quite  small,  only  $690  of  that  appropriation  being 
needed  to  finish  the  work. 

In  accordance  with  the  wishes  of  the  citizens  of  Stonington.  and  of 
those  interested  in  obtaining  the  appropriation,  the  project  suomitted 
for  the  expenditure  of  the  money  recommended  that  a  survey  be  made 
with  a  view  of  determining  a  site  for  an  east  breakwater  to  cut  off'  the 
ocean  swell,  which  in  times  of  east  and  southeast  gales  makes  in  be- 
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tween  Napatree  Point  and  the  east  end  of  Fisher's  Island.  Snch  a 
breakwater  would  also  provide  a  safe  anchorage  for  the  large  fleet  of 
coasters  continually  passing  through  Fisher's  Island  Sound.  By  direc- 
tion .of  the  Chief  of  Engineers,  the  survey  wa«  made  in  August,  1880, 
covering  the  area  bounded  by  Bartlett's  Reef  and  Stonington  Point  on 
the  east  and  by  the  west  breakwater  and  the  Middle  Ground  on  the 
west.  The  matter  of  the  further  improvement  of  the  harbor  was  re- 
lerred  to  the  Board  of  Engineers  for  Fortifications  and  for  River  and 
Harbor  Works,  whose  report  is  appended. 

In  accordance  with  the  recommendation  of  the  Board,  the  Chief  of 
Engineers  authorized  the  commencement  of  a  work  to  be  built  upon  a  line 
extending  from  the  south  end  of  Bartlett's  Reef  to  the  north  end  of  the 
Middle  Ground.  Proposals  were  invited  for  the  delivery  of  riprap  gran- 
ite, and  bids  were  opened  November  10, 1880.  Frederick  K.  Ballon,  of 
Boston,  Mass.,  the  lowest  bidder,  was  awarded  the  contract,  at  the  rate 
of  88  cents  per  ton.  The  first  load  of  stone  was  delivered  December  U, 
1880,  at  a  jKiint  about  midway  between  the  south  end  of  the  reef  and  the 
north  end  of  the  Middle  Ground.  Work  was  continued  through  the 
winter  and  spring  in  an  easterly  direction,  and  on  June  16, 1881,  the  con- 
tract was  completed.  Under  this  contract  24,750.  tons  of  stone  were 
delivered,  making  500  feet  of  completed  breakwater. 

By  act  of  Congress  approved  March  3, 1881,  $30,000  was  appropriated 
for  the  further  improvement  of  this  harbor.  \Vith  this  sum  it  is  proposed 
to  continue  the  construction  of  the  breakwater,  extending  it  in  an  east- 
erly direction  sufficiently  far  to  prevent  the  ocean  swell  now  passing  to 
the  east  of  the  work  from  entering  the  harbor.  In  accordance  with  this 
project  proposals  were  invited  for  the  delivery  of  riprap  granite.  .  The 
bids  were  opened  June  15,  1881,  and  the  contract  awarded  to  Frederick 
K.  Ballon,  of  Boston,  Mass.,  the  lowest  bidder,  at  the  rate  of  S1.14^  per 
ton.  Work  under  this  contract  was  commenced  June  21,  and  at  the 
close  of  the  fiscal  year  1,641  tons  of  granite  had  been  delivered. 

The  improvement  of  Stonington  Harbor  by  the  general  government 
began  in  1828-'30  with  the  construction  of  a  pier  from  the  shore  on  the 
east  side  of  the  harbor,  at  a  cost  of  $36,753.83. 

In  1871  a  survey  was  made  with  a  view  to  further  improvements.  In 
1873  and  1874  appropriations  were  made  amounting  to  $45,000.  This 
amount  was  expended  in  dredging  to  a  depth  of  12  feet  at  mean  low- 
water  over  the  area  north  of  the  pier  and  of  the  northern  part  of  Penguin 
Shoal,  resulting  in  the  removal  of  209,509  cubic  yards  of  material.  In 
1875  the  construction  of  the  breakwater  lying  southeast  of  Wamphas- 
suck  Point  was  commenced  in  accordance  with  the  recommendation  of 
a  board  of  Engineers.  The  cost  of  this  work  has  been  reported  upon  in 
a  preceding  paragraph. 

The  following  amounts  have  been  appropriated  for  the  improvement 
of  Stonington  Harbor,  since  1871. 

March  3,  1871 $1,166  00 

March  3,  1873 25,000  00 

June  23,  1874 20,000  00 

March  3,  1875 25,000  00 

June  18,  1878 40,000  00 

March  3.  1879 37,500  00 

June  14,  1880 25,000  00 

March  3,  1881 30,000  00 

Stonington  is  the  port  of  entry  for  the  Stonington  coUection  district.  There  is  a 
light-house  on  Stonington  Point  and  a  light-ship  2  miles  southwest  of  Wamphassuck 
Point.    Fort  Trumbull,  the  nearest  work  of  defense,  is  12  miles  distant. 
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Money  statement. 

Jnly  1,  1880,  amount  available |33,552  18 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$63,552  18 

Jnly  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 33,525  86 

July  1,  1881,  amount  available 30,026  32 

Amount  (estimated)  required  for  completion  of  existing  project 45. 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    45, 000  00 


Ahstrad  of  proposals  opened  November  10,  1880,  for  improvement  of  Stonington  Harhor, 
Connecticut;  construction  of  bre-akwater. 


Xo. 


Name  and  addiess  of  bidder. 


WiU  com- 
mence. 


Will  com- 
plete. 


.11 

fi- 


gs 
ill 


.t 


Alex.  J.  Howell,  New  York  City 

F.  K.  Ballon,  Boston,  Mass 

John  Seattle,  Leete's  Island,  Connecticut 
Arnold  &  Stephens,  Oneida,  m.Y 


Kov.  16, 1880 
Nov.  16, 1880 
Nov.  15, 1880 
Nov.  15, 1880 


June  30. 1881 
June  30, 1881 
June30, 1881 
Jane  30, 1881 


(*) 
^88 
1  02i 
1  18} 


25,568 
21,951 
18, 947 


^  Bid  informal.    No  amount  given  in  bond.    Price  bid,  $1.07  per  yard. 

Abstract  of  proposals  opened  June  15,  1881, /or  improvement  of  Stonington  Harbor ^  Con- 
necticut; construction  oj  breakwater.  * 


No. 


Name  and  address  of  bidder. 


«M 

a4 

s§ 

"Will  com- 

^  o 

plete. 

a^ 

§1 

2« 

Juneao,  1882 

$1144 

June  30, 1882 

1  33 

June  30, 1882 

127 

JuneSO.  1882 

1  25 

u. 
Itl 


F.  K.  Ballon,  Boston,  Mass 

Joseph  H.  White,  Hyde  Park,  Mass 

Charles  H.  Edwards,  Quincy,  Mass 

John  Beattie,  Leete's  Island,  Connecticut  . 


2.3,688 
20,300 
21,260 
21, 500 


Abstract  of  contract  for  the  improvement  of  Stonington  Harbor  y  Connecticut  j  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


No. 

Name  and  address  of  contractor. 

Date  of  con- 
tract. 

1  i 

Subject  of  con-  1     ^  d 
tract.            1    |3 

t    1 

Remarks. 

1  !  F.  K.  Ballon,  Boston,  Mass 

2  1  F.  K.  Ballon,  Boston,  Mass 

Nov.  15, 1880  ,  Riprap  granite. .   $0  88 
June  21, 1881     Riprap  granite  .     1  14i^ 

Contract    completed 
June  16, 1881. 
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COMMERCIAL   STATISTICS. 

Approximate  amtmnt  of  maieriaU  reoeiped  in  and  tihippedfrom  Stonington  Harbor ,  Connects 
cutj  for  the  10  yearn  ending  June  30,  1880. 


Year  ending  Jane  30. 

187L    1 

50.000 
1.747 
2,500 

1872.   , 

1873. 

1874.      1875.      1876.      1877. 

187a 

1879. 

1880. 

Received : 

Coal 

Iron 

Lumber  . 
General 

tons 

tons 

....1000  feet, 
merchandise, 

50,000 
1.615 
2,600 

50,000 
1,120 
2,600 

■       1       ! 

50,000   50,000   55,000   57,000 

100           75           87|        100 

2,800     3,000     3,000|    2,700 

58,000 

125 

2,900 

57,OOo' 

175 

3,000 

59.000 

250 

3,000 

tons I  73,910   85,830   91,765  90,852101,704101,420111,650121,225141,745151,560 

Shipped :  I 

Coal tons.    35.000   36.000,  35,000   35,000   35,000   37,000   38,000   40,000   40,000  40,000 

General   merchandise  |  <  <  , 

tons ,  86,6101  94,620106,510106,675108,870120,975120,940130,770150,635160,650 

Vessels  arriving  and  depart-  I  '  I  '  I  I 

ing:  '■!'!'. 

Steamers 1,274!    1,299     1,304     1,314     1.274     1,305     1,340     1.380     1,528     1,584 

idling  vessels 900        950;        975         980     1,000     1,100     1,150     1,200     1,300     1,350 

Barges 30-         401  35  50  50  55  60  65  65  70 


The  above  fi^ares  include  the  freights  and  trips  of  the  Stonington  Steamship  Com- 
pany between  Stonington  and  New  York. 

Number  of  vessels  which  have  passed  by  or  in  the  vicinity  of  Eel  Grass  Shoal  lAghi-Veseel 
from  January  1,  1874,  to  December  31,  1880. 

[Eel  Grass  Shoal  is  in  Jisher'sllsland  Sound,  aboat  3  miles  west  soathwest  from  Stonington  light-house.  1 


Year. 

Ships. 

Barks. 

Brigs. 

Schooners. 

Sloops. 

Steamers. 

Totals. 

1874 

10 
6 
11 
18 
10 
7 
18 

86 
22 
19 
28 
23 
26 
47 

260 
124 
71 
46 
76 
81 
66 

17,716 
16,472 
18,808 
14,729 
11,108 
14,823 
18.786 

4.386 
4,206 
4,781 
6.010 
4.646 
4.622 
8.199 

8,819 
8.425 
3,671 
8.407 
8,609 
4.920 
4.607 

26,225 
23,253 
21. 761 
28,237 

1875 

1876 

1877 

1878 

19  471 

1879 

23,879 

1880 

21  6SIF3 

Whole  number 

150,450 

Chas.  E.  p.  Notes, 

Keeper. 


COLLECTIONS  AT  THE  PORT  OP  STOXINOTOX  DURING  THE  FISCAL  YEAR  ENDING  JUNE 

30.  1881. 

Duties  on  imports $239  87 

Tonnage  dues 24  60 

Hospital  tax 774  96 

MiscellaneoDs  receipts 1,472  26 

Total .'        2,511  69 

Number  of  forei j?n  vessels  arri  ved  from  foreign  ports * 4 

Number  of  foreign  vessels  cleare<l  for  foreign  ^orts 4 

Number  of  American  vessels  arrived  from  foreign  ports 

Number  of  American  vessels  cleared  for  foreign  ports 1 

Number  of  vessels  of  all  classes  entered  and  cleared  during  the  year 730 

Total  tonnage , 1,382,040 

Estimated  value  of  cargoes  received $24,650,740 

Estimated  value  of  cargoes  shipped $26, 580, 620 

Number  of  vessels  of  all  classes  entering  the  harbor  for  refuge  during  the 
year 1,720 
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letter  of  the  chibp  of  engineers. 

Office  of  the  Chief  of  Engmneers, 

United  States  Army, 
Washington,  D.  C,  October  13,  1880. 
Sir:  The  river  and  harbor  act  of  June  14,  1880,  appropriates  $25,000 
for  improving  Stonington  Harbor,  Connecticut.  It  is  anticipated  that 
a  small  part  only  of  the  appropriation  will  be  needed  to  complete  the 
west  breakwater  now  in  course  of  construction  at  this  harbor,  and  as  a 
large  balance  will  remain  available  for  further  improvement  of  the  har- 
bor, before  taking  steps  towards  the  application  of  this  balance  the 
Chief  of  Engineers  referred  the  subject  of  this  improvement  to  the 
Board  of  Engineers  for  Fortifications  and  River  and  Harbor  Improve- 
ments to  report  what  additional  work,  if  any,  is  required  or  necessary 
for  the  further  improvement  of  the  harbor. 

The  report  of  the  Board  therex)n  is  herewith  respectfully  submitted. 
It  will  be  perceived  that  to  effectually  screen  the  harbor  against  south- 
easterly storms  and  at  the  same  time  to  furnish  a  refuge  for  coastwise 
fleets,  the  Board  recommends  the  construction  of  an  additional  break- 
water at  a  cost  of  about  $100,000,  and  designates  its  locauon  and  extent. 
The  views  and  conclusions  of  the  Board  are  approved  by  this  oflftce, 
and  as  the  importance  of  Stonington  Harbor  as  a  harbor  of  refuge  is 
conceded,  and  it  is  believed  that  those  who  were  instrumental  in  pro- 
curing this  appropriation  had  the  construction  of  this  additional  break- 
water in  view,  I  beg  leave  to  recommend  that  the  officer  of  engineers  in 
charge  of  the  improvement  of  the  harbor  be  instructed  to  pn)ceed  with 
the  commencement  of  this  work  in  accordance  with  the  views  of  the 
Board. 

Very  respectfully,  your  obedient  servant, 

H.  G.  Wright, 
Chief  of  Engineers, 
Brig,  and  Bvt.  Maj.  Oen. 
Hon.  Alexander  Bamsey, 

Secretary  of  War. 

[Indorsement.] 

Recommendation  of  the  Chief  of  Engineers  approved. 
By  order  of  the  Secretary  of  War. 

n.  T.  Crosby, 

Chief  Clerk. 
War  Department,  October  15, 1880. 


report  of  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &c.. 

New  York,  August  24,  1880. 
General:  The  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor  Improvements,  in  reply  to  your  letter  of  July  3, 1880,  which 
is  BS  follows : 

Office  of  the  Chikf  of  Engineers, 
United  States  Army, 
Washingtan,  D.  C,  July  3,  1^80. 
Sir:  The  river  and  harbor  act  approved  June  14. 18--'0,  contains  the  foUowing  item: 
**  Improving  Stonington  Harbor,  Connecticut,  twenty-five  thousand  dollars." 
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On  a  call  from  this  office  for  project  of  application  of  this  appropriation,  Major  Bar- 
low submits  the  following : 

"  It  is  proposed  to  make  a  survey  of  the  harbor  with  a  view  to  submitting  plana  for 
an  easterly  breakwater,  it  being  understood  that  this  is  the  project  speciaUy  desired 
by  those  interested  in  the  improvement  of  this  harbor. 

<^  It  is  anticipated  that  a  small  part  of  the  appropriation  will  be  needed  to  complete 
the  west  breakwater,  an  estimate  for  which  will  be  presented  as  soon  as  the  exact 
amount  is  definitely  known."  • 

From  this  it  appears  that  after  the  completion  of  the  present  breakwater  a  large 
balance  will  remain  of  the  above  appropriation  available  for  farther  improvement  of 
the  harbor,  but  before  taking  any  steps  towards  the  application  of  this  balance,  the 
Chief  of  Engineers  desires  the  Board  to  take  up  the  subject  and  report  what  additional 

work,  if  any,  is  required  or  necessary  for  the  further  improvement  of  the  harbor. 

*  «  «  •  »  *  « 

By  command  of  Brigadier-General  Wright. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
LieutenanUColonel  of  Engineen^ 

Bvt  Maj.  Gen,,  U,  8.  A. 
CoL  Z.  B.  Tower, 

Chrpa  of  Engineers, 

have  the  honor  to  submit  the  following  report : 

Stonington  Harbor  opens  into  the  east  end  of  Fisher's  Island  Soand, 
opposite  the  passage  way  thence  to  the  Atlantic.  Though  apparently 
covered  firom  northeasterly  and  easterly  storms  the  ground-swell  of  the 
ocean  is  felt  in  the  harbor  a«  far  up  as  the  inner  wharves. 

This  harbor  is  more  or  less  directly  exposed  to  southeasterly  and 
southerly  storms,  and  prior  to  the  construction  of  the  westerly  break- 
water was  entirely  open  to  those  from  the  southwest.  Major  Barlow, 
in  his  letter  to  the  Chief  of  Engineers  of  Juno  1§,  1875,  advising  the 
construction  of  the  westerly  breakwater,  now  essentially  completed, 
says: 

All  the  testimony  I  bave  been  able  to  gain  upon  the  subject  goes  to  show  that  the 
most  annoying  and  dangerous  seas  are  those  occasioned  by  southwesterly  winds  fol- 
lowing easterly  gales.  The  most  desirable  immediate  protection  would  therefore  be 
obtained  by  the  construction  of  a  breakwater  upon  Wampasset  Shoal. 

The  special  Board  of  Engineers  assembled  June  30, 1876,  in  their  dis- 
cussion of  various  projects  presented,  confirmed  the  opinion  of  the  local 
engineer,*  as  follows: 

The  first  and  largest  harbor  is  to  be  constituted  by  extending  a  breakwater  from 
the  vicinity  of  Wampasset  Point  (the  west  jjoint  of  the  entrance  from  Fishers  Island 
Sound),  in  a  general  southeasterly  direction,  for  a  length  of  :2,00()  feet,  into  about  18 
feet  of  water  at  its  outer  end.  The  inner  end  of  the  breakwater  is  in  (5  feet  or  less  of 
water.  Its  trace  is  somewhat  bent  concave  to  the  harbor.  This  structure  will  afford 
a  very  accessible  harbor  of  refuge  to  vessels  i)aaaing  along  the  sound,  and  will 
thoroughly  sholt-er  them  from  southwest  winds,  which  are  represented  as  being  the 
most  violent  aud  injurious  of  the  locality,  while  it  also  piovides  protection  in  south 
and  southeast  winds,  which  are  less  severe  but  more  common.  This  work  abto  aftbrds 
important  protection  to  the  more  interior  waters  of  the  present  harbor  of  Stonington. 

The  Board  gives  it«  preference  to  the  first  project  as  being  the  most  satisfactory 
solution  of  the  question  before  them. 

The  harbor  of  Stonington  is  very  essentially  benefited  by  the  western 
breakwater,  faniishing  as  it  does  a  thorough  protection  against  south- 
west gales,  which,  though  short  in  duration,  are  sudden  and  severe.  A 
reference  to  a^jconipanying  Coast  Survey  chart  of  Fisher's  Island  Sound 
shows,  however,  that  the  harbor  is  still  quite  open  to  south  and  south- 
east gale^.  During  their  prevalence  they  drive  in  between  Montauk 
Point  and  the  niainland  a  heavy  oce^in  swell,  which,  though  much  broken 
by  the  rocks  and  shoals  lying  across  the  entrance  to  the  sound,  neverthe- 
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less  extends  northward  between  the  courses  b  a  and  d  Cj  and  seriously 
disturbs  the  inner  waters  of  the  harbor. 

The  appropriation  of  $25,000  for  improving  Stonington  Harbor  was 
applied  for  and  procured  by  prominent  citizens  of  the  locality,  with  a 
view  to  the  construction  of  an  eastern  breakwater  to  be  placed  in  ad- 
vance of  the  western,  in  such  a  position  as  will  effectually  screen  the 
harbor  against  the  fore-mentioned  storms  from  the  southeast,  and  at  the 
same  time  furnish  a  refuge  for  coastwise  fleets,  which,  unable  to  face 
the  gale,  will  seek  cover  behind  it.  Though  there  may  be  some  dilier- 
ence  of  opinion  as  to  the  best  position  for  this  breakwater,  the  Board 
concurs  essentially  with  Major  Barlow  in  locating  it  between  the  Middle 
Ground  and  Bartlett's  Reef,  as  shown  by  the  lines  A  B,  on  accompany- 
ing sketch  2.  A  parallel  position,  about  1,000  feet  distant,  resting  upon 
the  inner  or  northern  limit  of  Bartlett's  Reef,  is  equally  favorable,  except 
that  the  greater  depth  of  water  on  this  site  would  involve  a  greater  cost 
of  construction. 

In  recommending  the  position  indicated,  the  Board  would  remark  that 
the  length  of  the  construction  should  be  determined  solely  with  a  view 
to  covering  the  waters  north  of  it,  and  the  inner  harbor,  from  the  waves 
and  the  ground-swell  that  in  southeast  gales,  entering  between  Napatree 
and  East  Points,  find  their  way  up,  as  before  stated,  between  the  lines 
b  a  and  d  c  into  Stonington  Harbor.  It  is  thought  that  these  waves  are 
80  much  broken  by  the  outer  rocks  and  reefs,  and  by  the  shoal  water  in 
advance  of  Bartlett's  Reef,  as  shown  on  the  Coast  Survey  chart,  that 
perhaps  only  the  western  portion  of  the  breakwater,  indicated  in 
black,  will  be  needed.  We  therefore  think  that  the  structure  should  be 
commenced  at  tlie.  fixed  point  O,  sketch  2,  and  be  built  westward  only 
so  far  as  to  effectually  cover  the  entrance  to  the  harbor  in  that  direction. 
If  any  extension  eastward  from  O  be  needed  it  can  be  made  afterward, 
but  only  so  far  as  to  cut  off  the  ground-sweU  in  that  direction.  In  other 
words,  though  the  breakwater  is  indicated  on  accompanying  sketch  as 
reaching  from  Bartlett's  Reef  to  the  Middle  Ground,  there  is  no  absolute 
reason  for  extending  the  structure  to  connect  those  two  positions  beyond 
that  already  given  for  covering  the  harbor  entrance.  The  engineer  in 
charge  of  this  improvement  will  be  able,  in  the  process  of  its  construc- 
tion, to  determine  the  length  required  for  that  purpose.  All  the  waters 
to  the  north  of  this  breakwater,  to  the  limits  of  the  inner  harbor,  will 
thus  be  made  available  as  a  harbor  of  refuge  for  the  coast  fleet  in  east- 
erly storms. 

With  a  maximum  len«:th  of  2,000  feet  the  eastern  breakwater,  esti- 
mated at  prices  that  ruled  in  the  construction  of  the  western,  will  cost: 
2,000  feet,  at  $50 ^100,000 

There  are  forwarded  to  accompany  this  report:  Coast  Survey  Chart 
of  lasher's  Island  Sound,  and  Sketch  2,  showing  position  of  proposed 
breakwater. 
Respectfully  submitted. 

Z.  B.  Tower, 
CoL  of  Engineers  and  Bvt  Maj.  Oen.^  U.  S.  A. 

John  Newton, 
CoL  of  Engineers  and  BvL  Maj,  Oen,y  U,  8,  A, 

N.  B. — GenQ^l  Abbot  is  absent  on  leave. 

Brig.  Gen.  9.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 
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C   2. 
IMPROVEMENT  OF  NEW  LONDON  HARBOR.  CON^TICTICUT. 

By  tht  t'^rms  of  an  act  of  Congress,  approved  June  14,  1880,  appro- 
priating $J5,000  for  the  improvement  of  Thames  River,  Connecticut, 
$2,500  of  that  sum  was  to  be  devoted  to  the  removal  of  the  shoal  in  New 
London  Harbor.  Proposals  specifying  separate  prices  for  work  in  Thames 
River  and  in  New  London  Harbor  were  invited  by  advertisement,  and  were 
opened  August  5, 1880.  The  lowest  bidder  for  the  work  in  New  Londou 
Harbor  was  not  the  lowest  for  the  Thames  River  work,  and  he  declined 
to  execute  a  contract  for  the  former  alone;  therefore  all  the  bids  for  New" 
London  Harbor  were  rejected.  Proposals  were  solicited  anew  by  circu- 
lar letters  for  this  work  alone,  and  were  oi)ened  September  7, 1880.  On 
this  occasion  the  lowest  bidder  was  William  Flannery,  of  New  York, 
with  whom  a  contract  was  subsequently  made. 

Mr.  Flannery  began  work  October  G  and  finishe<l  October  14,  1880, 
having  removed  1,222  cubic  yards  of  sand  and  gravel,  making  a  depth 
of  16  feet  at  mean  low- water  over  a  part  of  the  shoal,  180  feet  long  and 
from  25  to  50  feet  wide,  where  the  previous  depth  was  from  12  to  16  feet. 

During  the  whole  course  of  this  work  the  contractor  met  with  none 
of  the  bowlders,  uncertainty  about  which  has  been  the  cause  of  the  high 
prices  bid. 

For  this  reason,  when  proposals  were  advertised  for  under  the  appro- 
priation of  $4,300  made  by  act  of  Congress  ap[)roved  March  3,  1881, 
separate  prices  were  requested  for  bowlders  of  over  a  ton  weight  and  for 
lighter  .material. 

These  proposals  were  received  and  opened  June  15, 1881,  and  a  con- 
tract for  doing  the  work  will  be  made  with  J.  H.  Fenner,  of  Jersey- 
City,  N.  J. 

In  the  annual  report  for  1878, 1  submitted  an  estimate  of  $6,800  as 
the  amount  necessary  for  the  removal  of  this  shoal  to  a  depth  of  16  feet 
below  mean  low- water.  This  was  based  on  an  estimate  of  15  cents  per 
cubic  yard  for  the  removal  of  sand  and  gravel,  and  $5  per  cubic  yard 
for  bowlders. 

The  proposals  received  have  been  about  three  timed  as  high  as  the 
estimates ;  the  estimates  were  rather  close  at  best,  and  prices  for  this 
class  of  work  have  risen  somewhat  since  they  were  submitted,  but  there 
seems  no  sufficient  reason  why  contractors  should  uniformly  bid  higher 
on  this  work  than  on  the  same  kind  of  work  elsewhere.  At  the  rates 
offered  at  present  the  original  estimates  would  have  to  be  increased  to 
about  $24,000 ;  this,  less  the  amount  already  appropriated  for  this  work, 
leaves  $17,200  required  for  the  completion  of  the  project.  The  entire 
removal  of  this  shoal  could  very  well  be  accomplished  in  one  year  if  the 
necessary  funds  were  appropriated,  and  probably  with  greater  economy 
than  if  it  were  divided  up  among  two  or  three  years. 

New  London  Harbor  is  a  harlx>r  of  such  excellent  natural  advantages 
that,  except  the  money  expended  upon  this  shoal,  the  government  has 
never  been  asked  to  do  anything  for  its  improvement.  The  following 
sums  have  been  appropriated  by  Congress  for  this  work,  viz : 

June  14,  1880  (beiug  part  of  Thames  River  appropriation) $2,500 

March  3,  1881 ^ 4,300 

New  Londou  is  the  nort  of  entry  for  the  collection  district  of  that  name ;  the  amount 
of  revenue  collected  there  during  the  fiscal  year  ending  June  30,  1881,  wasS72,314.46. 

Forts  Trumbull  and  Griswold,  near  the  mouth  of  Thames  River,  command  the  harbor. 
New  London  light-house  is  situated  at  the  entrance  to  the  harbor  on  the  west  shore. 
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Money  statement. 

July  1, 1680,  amount  available  from  appropriation  of  June  14, 1680, 

for  improvement  of  Thames  River,  Connecticut |2, 500  00 

Amount  appropriated  by  act  approved  March  3,  1881 4, 300  00 

^,  800  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 2,500  00 

July  1,  1881,  amount  available 4,300  00 

Amoant  (estimated)  required  for  completion  of  existing  project 17, 200  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  17, 200  00 


Abstract  of  propo%aU  opened  August  5,  1880, /or  the  improvement  of  Thames  Miver,  Con" 

neciicut. 


Price  per  cubic 
yard. 


Name  and  address  of  bidder. 


W.  H.  Beard.  Brooklyn,  N.  T 

Henry  E.  Du  Bols.  New  York.  N.  T . . 
Josepn  Comings,  New  York,  N.  Y 

William  Flannery,  New  York,  N.  Y. 

EdmwM.Payn,  Albany,  N.Y 

H.  N.  &  A.  jTBeardsley,  Bridgeport,  < 
McDermott  St,  Daly,  Cohoes,  N.  Y 


^$3  50* 

^obid 
1  60 
;  0  47 
I  8  47- 
0  40 
8  00 
0  60 


'Z'o 


Tooommenoe. 


}$0  24J 


80 


To  complete. 


No  date 

....  do  .. 

...  do  .. 

...  do  .. 

...  do  ., 

..  do  .. 

...  do  .. 


June  30, 1881. 

June  80, 1881. 
June  30, 1881. 

Jane  30, 1881. 

June  30, 1881. 
Jane80,188L 
June30,188L 


*Peir  ton  for  all  stone  over  one  ton. 
An  bids  for  shoal  in  New  London  Harbor  rttjeoted. 

Abstract  of  proposals  opened  September  7, 1880, /or  the  improvement  of  Thames  Biver,  Con- 
necticut,   Shoal  in  New  London  Harbor 


Name  and  address  of  bidder. 


Price  per 
cubic  yard. 


To  commence. 


To  complete. 


John  Van  Patten,  Philadelphia.  Pa 

William  Flannery,  New  York,  N.  Y 

Morris  &  Comings,  liredging  Company,  New  York,  N.  Y.. 


$1  95 

1  87 

2  50 


April  15,  1881 
March  1, 1881 
No  date. 


June  30, 1881 
June  30, 1881 
June  30, 1881 


Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  New  London  Harbor , 

Connecticut, 


Price. 


Name  and  address  of  bidder. 


2d 


a 


'To commence. I  To  complete. 


William  Flannery,  New  York  J{.  Y $4  64 

John  McDermott.  Cohoes,  N.Y i      4  50 

John  R  Fanner,  Jersey  City,  N.  J 4  40  | 


$0  73  j  Nodate«....    Sept.  30, 1881 

0  60  1...  do I  Sept.  30, 1881 

0  49|  Not.  1, 1881  .,  July    1, 1882 
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movement  of  New  London  Harbor ^  ( 
eJUoal  year  endinpJune  30,  1881. 


Ah$tract  of  contract  for  the  improvement  of  New  London  Harbor .  Connecticut,  in  force  during 
thefi     ■  «.       -       ^ 


Name  mud  address  of  con- 
tractor. 

Date  of  con- 
tract 

!      d 
1      It 

Subject  of  con-         1* 
tract. 

|l 

Remarks. 

William  Flannery,  New  York, 
N.Y. 

Oct  5,1880 

Dredging $187    Completed  Oct  14.  1880l 

COMMERCIAL  STATISTICS. 

I  am  indebted  to  John  A.  Tibbita,  collector  of  cnstoms  for  the  port  of  New  London, 
for  the  following  statement  of  revenue  receipts  and  commercial  statistics  for  that 
port  for  the  year  ending  June  30,  1881 : 

REVENUIC  RECEIPTS. 

Duties  on  imports $60,010  62 

Tonnage  does 760  50 

Hospital  tax 2,675  68 

Miscellaneous  receipts 8,867  65 

Total  collections 72,314  45 

Number  of  foreign  vessels  arrived  from  foreign  ports 14 

Number  of  foreign  vessels  cleared  for  foreign  ports 5 

Number  of  American  vessels  arrived  from  foreign  ports 16 

Number  of  American  vessels  cleared  for  foreign  ports 2 

Number  of  vessels  of  all  classes  entered  and  cleared  during  the  year 108 

Total  tonnage 19,972 

Estimated  value  of  cargoes  received $236,510  77 

Estimated  value  of  cargoes  shipped 24,198  00 


C3. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

The  act  of  Congress  approved  June  14,  1880,  which  appropriated 
$25,000  to  the  improvement  of  the  Thames  Eiver,  specified  that  $2,500  of 
this  amount  should  be  expended  in  the  removal  of  a  shoal  in  New  Lon- 
don Ilarbor.  Proposals  for  the  two  works  toj^ether,  but  at  separate  prices, 
were  invited  by  advertisement,  and  were  opened  August  5,  1880. .  Vlhe 
bids  for  the  New  London  work  were  all  rejected,  but  a  contract  was 
entered  into  with  William  Flannery,  of  New  York,  N.  Y.,  to  do  the 
Thames  River  work  at  23  cents  per  cubic  yard,  he  being  the  lowest  bid- 
der for  that  work. 

Mr.  Flannery  promised  to  begin  work  early  in  the  spring  of  1881  and 
to  provide  ample  appliances  for  pushing  it  vigorously,  but  being  delayed 
by  his  machines  freezing  in  during  the  winter  and  by  other  government 
contracts  which  he  had  been  unable  to  complete  as  soon  as  expected, 
he  did  not  appear  on  the  ground  until  May  23,  and  then  with  but  a  sin- 
gle machine,  with  scows  and  tugboat  not  at  all  adequate  to  finishing 
the  work  in  the  specified  time.  Mr.  Flannery  has  removed  up  to  the. 
close  of  the  fiscal  year  9,387  cubic  yards  of  sand  from  the  bar  below 
Mohegan  Station,  making  a  depth  of  14  feet  at  mean  low- water  in  a 
channel  1,450  feet  long  and  4G  to  69  feet  wide  when  the  least  previous 
depth  was  10  feet.  Work  will  be  continued  under  an  extension  of  the 
contract  to  September  30,  1881. 


Digitized  by 


Google 


APPENDIX   C. 


589 


By  act  of  Congress  approved  March  3, 1881,  $30,000  was  appropriated 
for  the  farther  improvement  of  this  river,  which,  in  accordance  with  a 
project  snbmitted  March  26, 1881,  will  be  devoted  to  the  construction 
of  a  dike  1,600  feet  long  on  Trading  Cove  flats,  and  to  continuing  work 
on  the  14-foot  channel  between  Norwich  and  Indian  Point.  Proposals 
were  advertised  for  in  the  usual  way  and  opened  June  15, 1881.  Wil- 
liam Flannery  was  the  lowest  bidder  for  dredging,  but  the  contract  has 
not  yet  been  awarded.  A  contract  for  construction  of  a  dike  of  piles 
with  stone  filling  will  be  made  with  John  C.  Feltman,  of  Albany,  K  Y. 

Proposals  for  the  dike  were  received  both  for  a  dike  of  piles  filled 
with  stone  and  for  a  dike  of  riprap  granite,  reserving  the  right  to  ac- 
cept whichever  was  most  economical;  it  was  found  that  the  least  cost 
of  the  pile-dike  would  be  $6,128,  and  of  the  riprap  dike  $6,550.  The 
pile^ike  has  also  this  advantage  over  one  of  riprap  stone,  that  it  is  not 
liable  to  settling,  but  preserves  a  permanent  height. 

According  to  estimates  submitted  in  the  annual  report  of  1880,  exclud- 
ing the  estimate  for  New  London  Harbor,  which  was  then  presented  with 
that  for  Thames  River,  the  amount  necessary  for  completing  this  work 
as  projected  is  $96,700,  less  $22,500  and  $30,000,  since  appropriated— 
$44,200.  The  amount  required  for  repairing  and  building  wing-dams  is 
$20,000,  making  a  total  of  $64,200.  This  could  be  advantageously  ex- 
pended in  one  year. 

The  importance  of  the  commerce  of  the  Thames  River,  and  the  neces- 
sity of  keeping  the  channel  open  for  navigation,  have  long  been  recog- 
nized by  the  government,  and  the  following  appropriations  have  been 
made  by  Congress  for  the  improvement  of  the  river: 


Date. 

Amount. 

Remarka. 

M^irh  ?,  1821 

$150 

150 
10.000 
20,000 
10,000 
10,000 
72,000 
15.000 
10,000 
10,000 
12,000 
22,500 
30,000 

RemoTing  obatructiona  placed  dar- 
ing war  of  1812. 
Survey. 

Piers  and  dredging. 
Do. 

MttToh  2,  1829 

July  4,  1886  

March  3,  1837 

July  7.1888 

Do. 

Jane  28,  1866 

Dredging  and  survey. 
Dredging. 
Do. 

March  3,  1867  

Mftw^h  a,  i«7V 

JfiiiA  10,  Ift72 . .   . .   ..,,...- 

Do. 

Jane  18,  1R78 

Do. 

M^ivh  a   i«7ft , 

Do. 

Jane  14,1880 

Do. 

M^rch  3,  IMi , 

Do. 

New  London,  near  the  month  of  Thames  River,  is  a  port  of  entry.  The  amount  of 
revenue  collected  Ouring  the  fiscal  year  ending  June  30,  1881,  was  |72,314.45.  Forts 
Tmmbull  and  Griswold  near  the  mouth  of  the  river  command  the  harbor  of  New  Lon- 
don ;  a  light-house  is  situated  on  the  west  shore  of  the  river  at  its  mouth. 

Money  statement 

July  1, 1880,  amount  available |25,404  13 

Amount  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$55,404  13 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,849  21 

Julyl,  1881,  outstanding  liabilities 2,159  01 

6,008  22 

July  1. 1881,  ambunt  available 49,395  91 

Amount  (estimated)  reouired  for  completion  of  existing  project 64, 200  00 

Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    64, 200  00 
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Abstract  of  proposals  opened  August  5,  ISSOyfor  the  improvement  of  Thames  River,  Con- 
necticut. 


Name  and  address  of  bidder. 


W.H.  Beard,  Brooklyn,  N.  Y 

Henry  E.  Du  Bois,  New  York,  N.  Y 

Joseph  earnings,  New  York,  N.  Y , 

William  Flannery,  New  York,  N.  Y 

Edgar  M.Payn,  Albany,  N.Y , 

H.  N.  &  A.  J.  Beardsley,  Bridgeport^  Conn. 
McDennott  &  Daly,  Coftoes,  N.  Y. 


Price  per  cu- 
bic   yard. 


C$3  50* 

>       49 

No  bid 

1  60 

C       47 

{    3  47* 

40 

8  00 

60 


To  commence. 


To  complete. 


[I0.24J 

50 
27 


No  date. 

....do... 
....do... 

....do... 

....do... 
....do... 
....do... 


Jnne  80, 1881 


Jnne 
June 


30,1881 
30,1881 


June  30, 1881 

30,1881 
30,1881 
30,1881 


Jnne 
June 
June 


*  Per  ton  for  all  stone  over  one  ton. 

All  bids  for  shoal  in  New  London  Harbor  r^ected. 

Abstract  of  proposals  opened  June  15,  1881,  for  improvement  of  Thames  River ^  Connecticut^ 

Dredging. 


Name  and  address  of  bidder. 


Price  per 
cubic  yard. 


To  commence. 


To  complete. 


Wm.  Flannery,  New  York,  N.  Y 

J.  H.  f  enner^ersey  City,  N.  J 

H.  N.  &  A.  J.  Beardsley.  Bridgeport,  Conn . 
Frank  Pidgeon,  Jr.,  Philadelphia,  Pa 


$0  27 
28 
35 


No  date.... 

...do 

...do 

Dec  1,1881.. 


June  30, 1882 
June  30, 1883 
June  80,1882 
June  30, 1882 


Abstrwct  of  proposals  opened  June  15,  1881,  for  oonstrucHon  ofiUke  in  Thames  River ,  Con* 

nectiout. 


Name  and  ad4re8e  of  bidder. 


Stone. 


Piles. 


I' 


To  commence. 


To  complete. 


Henry  Du  Bois  &  Sons,  New  York,  N.  Y. 

Simeon  C.  Eraser,  New  London,  Conn 

Thomas  T.  Wetm«re,  New  London,  Conn . 

Ered'k  K.  Ballon,  Boston,  Mass 

Stephen  A.  Kefly,  Brooklyn,  N.  Y 

John  C.  Feltman,  Albany.  N.  Y 

James  Scully,  Groton.  Conn 


$2  00 


1  30 

izi 


$6  50     No  date. 
7  73 


6  75 
:3  83 


-do. 
....do. 
....do. 
....do. 
....do. 


I 


Jnne  30,1882 

Jnne  80,1882 

June  30, 1882 
June  80, 1882 
June  30, 1882 
Jnne  30,1882 
June  80, 1882 


♦Complete. 


t  Without  stone. 


{No  signature  of  certifying  ofHoiaL 


Abstract  of  contract  for  the  improvement  of  Thames  River,  Conneotieutf  in  force  during  ihe 
fiscal  year  ending  June  30,  1881. 


-VT  ^    -«;i  ..AA..^..  »^^^..^*««fv.»      I  Subject    of  ,  Date  of  con-    Price  per  I 
Name  and  address  of  contractor.  -nit.r-/,*  triwt         mhiflv^.' 


Remarks. 


"William  Flannery,  New  York,  N.  Y. 


Dredging. 


Oct.  6, 1880..   $0  28 1  Extended  to  Sept.  30. 

I      1881. 
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COMMERCIAL  STATISTICS* 


Through  the  courtly  of  the  New  London  Tow  Boat  Company  the  foUowins  record 
of  toanace  on  Thames  Riyer  for  the  two  years  ending  June  30, 1881,  has  been  obtained. 
This  includes  probably  nine- tenths  of  the  commerce  of  the  river  to  Norwich,  exclnsive 
of  the  business  done  by  steamers : 


187^'80.     1880-'81. 


July.... 
Augnst  . 


UffHI 

jpiei 


14,135 

„    =      ^                              8,402 

September 11,917 

October 9,047 

November 15,477 

December ,  15,847 

January 8.291 

Febnaary  . 
llarch. 


3,604 

^    ^,  13,642 

April , 17,817  , 

May 17,849 

Jan© ,      13,074 


15,326 
12. 718 
12.413 
16,206 
16,084 
14,643 
5.994 
4.689 
17. 4''6 
20, 1.8 
16.499 
2^012 


149, 102  ,      178. 108 


Total  for  two  yeara,  827,210  tona. 

The  following  estimate  of  the  amount  of  busineas  of  the  Norwich  line  of  steamers  for 
the  past  ten  years  has  been  presented  by  Capt.  S.  A.  Gardner,  superintendent : 

Number  of  tons  received 287,450 

Number  of  tons  forwarded...^ 320,000 


C  4. 

IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

At  the  time  of  writing  the  last  annual  report,  the  work  of  widening 
the  16-foot  channel  was  in  progress  under  an  extension  of  contract  with 
Messrs.  H.  N.  &  A.  J.  Beardsley,  of  Bridgeport,  Conn.  This  contract 
was  completed  July  16, 1880,  by  the  removal  of  145,000  cubic  yards  of 
material,  making  16  feet  depth  at  mean  low- water,  where  was  previously 
from  10  to  13  feet,  in  a  channel  280  feet  wide  from  Belle  Dock  to  Long 
Wharf,  and  640  feet  wide  at  the  bend  at  Long  Wharf. 

By  act  of  Congress  approved  June  14, 1880,  $15,000  was  appropri- 
ated for  the  further  improvement  of  the  harbor,  which  it  was  proposed 
to  expend  in  widening  the  16-foot  channel.  Proposals  were  invited  by 
advertisement  and  were  opened  August  5, 1880.  The  lowest  bidder  was 
the  Morris  and  Cumings  Dredging  Company,  of  New  York,  with  whom 
a  contract  was  made  at  the  rate  of  12J  cents  per  cubic  yard  of  material 
removed  and  deposited  in  Long  Island  Sound,  at  a  point  2  miles  be- 
yond Southwest  Ledge.  Work  was  begun  under  this  contract  August 
23, 1880^  and  completed  October  25, 1880, 110,000  cubic  yards  of  mate- 
rial having  been  removed.  The  result  has  been  to  widen  the  16-foot 
channel  to  400  feet  from  Belle  Dock  to  Long  Wharf,  to  300  feet  from 
Long  Wharf  to  Black  Buoy  No.  5,  opposite  Crane's  Bar,  and  to  make 
the  bend  at  Long  Wharf  580  feet  wide.  The  material  taken  out  has 
been  mud,  except  a  small  amount  of  sand  and  gravel  at  the  upper  end 
of  the  work,  near  Tomliuson's  Bridge,  and  a  thin  layer  of  sand  opposite 
the  new  sewer. 

The  appropriation  of  $15,000  made  by  act  of  Congress  approved 
March  3, 1881,  will  be  applied  to  increasing  the  width  of  the  channel 
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above  Fort  Hale.  It  is  believed  that  this  will  be  sufficient  to  make  the 
16-foot  channel  at  least  400  feet  wide  from  that  point  to  the  upper  end  of 
the  harbor.  After  the  usual  advertisement  proposals  for  doing  this  work 
were  opened  June  15, 1881,  and  a  contract  will  be  entered  into  with  H. 
N.  &  A.  J.  Beardsley,  of  Bridgeport,  Conn.,  they  being  the  lowest  bid- 
ders. 

The  most  serious  obstacle  in  the  way  of  a  16-foot  channel  from  Long 
Island  Sound  to  Tomlinson's  Bridee,  is  at  present  the  bar  below  Fort 
Hale.  In  1872  and  1873,  a  channel  200  feet  wide  and  16  feet  deep  was 
dredged  thi-ough  this  bar ;  recent  examinations  show  that  the  available 
depth  across  this  bar  is  13J  feet,  being  about  2  feet  greater  than  before 
the  work,  but  the  channel  as  dredged  is  scarcely  distinguishable  from 
the  adijoining  bottom. 

In  October,  1880,  borings  were  made  in  this  bar  west  of  the  old  channel. 
At  two  points,  about  600  feet  west  of  that  channel  and  in  14  and  15  feet 
of  water,  were  found,  respectivly,  29  and  30  feet  of  very  soft  mud;  below 
this  1.5  and  2.7  feet  of  stiff  mud  and  then  sand ;  at  points  1,200  to  1,500 
feet  farther  west,  in  water  from  1  to  6  feet  deep,  was  found  30  to  35  feet 
of  mud  with  occasional  thin  layers  of  sand  near  the  top.  Out  of  fourteen 
borings  only  two  failed  to  show  great  depths  of  soft  mud;  these  two 
were  near  the  west  shore  and  at  a  depth  of  9  feet ;  the  sand  was  too  com- 
pact to  bore.  At  all  points  where  vessels  can  cross  the  bar,  the  depth 
of  soft  mud  is  very  great,  and  it  is  probable  that  a  channel  once  cut 
through  there  could  not  be  preserved.  The  bar  is  formed,  as  the  map 
shows,  at  a  point  where  the  harbor  rapidly  widens,  particularly  on  the 
west  side,  which  widening  must  materially  diminish  the  erosive  effects  of 
the  tidal  currents.  There  seems  no  doubt  that,  could  the  width  here  be 
diminished,  the  currents  would  cut  out  this  mud  very  rapidly  and  keep 
open  a  channel  of  greater  depth  than  now.  This  woul<l  be  best  accom- 
plished by  a  dike  running  out  from  Sandy  Point,  with  an  ell  running 
toward  the  sound ;  the  proper  length  of  this  dike  would  be  more  or  less 
a  matter  of  experiment,  but  it  should  be  at  least  4,400  feet  long,  further 
addition  being  governed  by  the  effect  of  that  amount  of  work.  I  men- 
tioned this  plan  in  my  last  annual  report,  and  I  now  recommend  that  an 
appropriation  be  asked  for  for  the  construction  of  this  dike  during  the 
fiscal  year  ending  June  30, 1883.  The  4,400  feet  length,  mentioned  above, 
would  cost  about  $60,000 ;  it  would  be  better  as  well  as  cheaper  that 
this  should  all  be  constructed  at  once.  It  could  readily  be  done  within 
one  year. 

The  following  amounts  have  been  appropriated  for  the  improvement 
of  New  Haven  Harbor  since  1870: 

July  11.  1870 $15,000 

March  3,  1871 40,000 

June  10,  1872 20,000 

March  3, 1873 25,000 

March  3,  1875 10,000 

June  18,  1878 25,000 

March  3,  1879 15,000 

March  3,  1879,  breakwater 30,000 

June  14, 1880 15,000 

June  14,  1880,  breakwater 30,000 

March  3, 1881 15,000 

March  3,  1881,  breakwater 60,000 

New  Haven  is  the  port  of  entry  for  the  ooUection  district  of  New  Haven.  The  amount 
of  revenue  collectea  there  for  the  fiscal  year  ending  June  30,  1881,  was  $261^056.52. 

There  is  a  light-house  on  Southwest  Ledge  at  the  mouth  of  the  harbor.  Fort  Hale, 
2  miles  below  the  city,  on  the  east  shore,  commands  the  channel. 
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Money  statement. 

July  1,  laSO,  amount  availublo §19,71K)  55 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$34,790  55 

July  1,  18^1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  IHHO 16,665  82 

July  1,  1881,  amount  available 18,124  73 

Amount  (estimated)  required  for  comjdetion  of  existing  project 60, 000  00 

Amount  that  can  be  prolitably  expended  in^fiscal  j  car  ending  June  30, 1883 .     60, 000  00 


Ahsiraci  of  proposals  ojivned  August  5,  18S0,  for  the  improvement  of  Xac  Haven  Harbor, 

Connecticut. 


Name. 


^laro*..  '  „^-X[  ■  -^l^^-     To  complete. 


Morris  and  Cumings  Dn'iljjing  Com- 
pany  I  New  York 

"Willianl  Flannery    tlo 

n.  N.  A:  A.J.  B<m'rdHley Bridgeport,  Conn  . 

Heur>  E.  DuBoin New  York 


I  12i     Nodat<5 June  30,  1881 

14J  !....do Jmie  30,  1881 

15  ...do June  30,  1881 

16  ....do '  J  line  30,  1881 

:  I 


Abstract  of  contract  for  the  imjyrorement  of  New  Haven  Harbor j  Connecticut,  in  force  during 
.  the  fiscal  year  inding  June  30,  18H1. 


Name. 


A/i*if.n«a         Date  of  con.  I  Subject     of  i  Price  per 
AQuresa  ^^^^  contmit.      ;  cubic  yard.' 


Kcmarks. 


Morris    and    Cuming s  |  j 

Dredging  Company '  New  York  . . '  Aug.  27, 1880.    Dredging . 


$0  12i 


Complitcd  October 
25,  1880. 


Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  Neiv  Haven  Harbor, 

#         Connecticut. 


Name. 


Address. 


Price  per 
i  cubic  yard. 


'"meBcr-    iTocompletc. 


Frank  Pidgeon,  jr Philadelphia,  Pa.. 

H  N.  &  A.  J.  BeardeW Bridgeport.  Conn  . 

C.M.Pratt New  York,  N.Y.. 


10  17  Mar.  1,  1882.  I  Aug.  1,  1883 
11 J  July  10, 1881. '  Jan'vIO,  1882 
14    I  No  daU^         ,  June  30,  1882 


COMMERCIAL  STATISTICS. 

Approximate  amount  of  materials  received  and  shipped  in  New  Haven  Harbor,  Connecticut, 
during  the  ten  years  ending  June  30,  1880. 


Domestic  receipts : 

Coal tons. 

Iron tons. 

Lumber. 1,000  feet 

General  mdae tauH . 

Foreign  receipts: 

Rags tons . 

Supir  &  molasses  .hhds. 
Domestic  shipments : 

(teneral  mdse tons 

Foreign  shipments: 

Moat tons. 

Number  of  vessels  arriving 
and  departing: 

Steamers 

Sailing  vessels 

Barges 


For  the  year  ending  June  30 — 


1871.      1872.    I  1873. 


1874.      1875.      1876.    |  1877.      1878.    ;  1879.      1880. 


420,  700  450,  000  542.  400'500,  000  4«0, 300  450. 000  462,  700  458.  800  650, 200  675,  000 
I  25,  000  26,  500  27,  500  26,  500  26,  000  25, 500  27,  000  29,  000  31,  000  32,  500 
I  50,000  51,000  51,000  49,000  48,000  47.500  48,300  49,700  51,000  52.500 
1640,  000  780,  000  790,  000,740,  000  695,  000  650,  000.710,  000  735,  000  760,  000  800,  000 

1,1  I     i     ! 

1,402  1.040|  1,751  2,426  1.479  2,908  2,245  2,108  1,535 

15,4ft4  12.016  11,798,  17,617  17,511  15,503,  14,726  16,277  16,013  14,278 
I  I      I      I      I      I 

470,  000  530.  000  520,  000  480,  000  462,  000  490, 000  528,  000  530,  000  564, 000  615, 000 


.1., 


8,500'  11,000  14,000  14, 5(to'  15,000 


3,  .500 
6,950 
2,600 


3.560 
8,  368 
3,040| 


4,206  4,310  4,750 
6,  972  6,  980  9, 420 
2,  520     4,  080     4,  675 


38  E. 
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Through  the  courtesy  of  the  collector  of  New  Haven,  I  am  enabled  to  present  the 
following  commercial  statistics  for  the  last  fiscal  year : 

Custom  House,  New  Ha  vex,  Conn., 

Collector's  Office,  July  26,  1881. 

Statement  ahotving  the  receipts  of  revenue  collections  and  commercial  statiatica  at  ike  port  of 
New  Haven  for  the  fiscal  year  ending  June  30,  1881. 

Number  of  vessels  entered  from  foreign  ports 100 

Number  of  vessels  cleared  for  foreign  ports , -' 44 

Value  of  merchandise  imported $8!;J5,.*>21  00 

Value  of  merchandise  exported 94),  431  00 

Amount  of  duties  collected |'253, 117  92 

Tonnage  dues  collected 2, 05:i  50 

Hospital  dues  collected 2,727  75 

Miscellaneous  items 3,157  35 

Total  collections 261,056  52 

Entries  and  clearances  coastwise,  steamers 1,043 

Entries  and  clearances  coastwise,  sail- vessels 740 

Estimated  value  of  cargoes  of  vessels  entered  and  cleared  coastwise  as  follows : 

deceived. 

Value. 

Coal,  650,000  tons $:i,250,00O 

Lumber  of  all  descriptions 2, 500,  OOO 

Iron,  41,758  tons 1,443,950 

Miscellaneous  items,  351, 184  tons 65, 596, 250 

f  2, 790,200 
Shijiped. 
Miscellaneous  items,  300,400  tons ^66, 150,  C  0<) 


cs. 

CONSTRICTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

Under  coutract  with  Francis  H.  Smith,  of  Xew  York,  5,97(5  tons  of 
stone  had  been  deposited  in  the  breakwater,  July  1,  1880.  The  time  of 
this  contract  extended  to  September  30,  1880.  Up  to  October  30,  Mr. 
Smith  placed  14,192  tons  of  stone  in  the  work,  and  to  November  10,  one 
of  his  bondsmen  placed  200  tons  which  were  authorized  to  be  received. 
Then,  after  advertisement,  a  new  contract  was  made,  dated  November 
15,  1880,  with  Arnold  &  Stephens,  of  Oneida,  N.  Y.,  to  deliver  about 
16,000  tons,  being  the  remainder  of  the  contract  which  Mr.  Smith  tailed 
to  complete.  This  contract  was  completed  May  20, 1881,  by  the  delivery 
of  17,000  tons,  the  total  length  of  breakwater  built  and  finished  by  this 
and  Mr.  Smith's  contract  being  348  feet. 

Under  an  appropriation  of  $30,000  made  by  act  of  Congress  api)roved 
June  14, 1880,  proposals  were  advertised  for  and  opened  August  5, 1880, 
after  which  a  contract  was  entered  into  with  John  Beattie,  of  Leele's 
Island,  Connecticut,  the  lowest  bidder,  for  the  delivery  of  about  33,000 
tons  of  granite  in  the  breakwater  at  the  rate  of  81  cents  per  ton.  Mr. 
Beattie  completed  this  contract  May  4,  1881,  by  the  delivery  of  the 
required  amount  of  stone,  increasing  the  length  of  the  finished  work  by 
342  feet  The  total  length  of  breakwater  at  the  end  of  the  fiscal  year 
is  090  feet. 
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Sixty  thousand  dollars  was  appropriated  by  act  of  Congress  ai)proved 
March  3,  1881.  After  the  usual  advertisement,  proposals  were  opened 
June  15, 1881;  all  bids  received  being  considered  too  high  were  rejected, 
and  advertisements  dated  eTuly  1, 1881,  are  now  issued  inviting  new  pro- 
posals to  be  opened  July  19.  The  new  proposals  are  to  admit  of  offers 
of  10,000  or  more  tons  of  granite,  hoping  in  this  way  to  receive  proposals 
from  contractors  whose  facilities  may  not  be  great  enough  for  under- 
taking the  whole  work. 

This  breakwater  is  a  work  of  the  greatest  importance,  not  to  the  com- 
merce of  New  Haven  in  particular,  but  to  all  vessels  passing  back  and 
forth  through  Long  Island  Sound,  and  it  is  highly  desirable  that  it  be 
completed  as  soon  j^s  possible.  To  finish  the  eastern  breakwater  in  three 
years'  time  would  require,  according  to  estimates  previously  submitted, 
about  $200,000  each  year,  and  it  is  recommended  that  an  appropriation 
to  tliat  amount  be  asked  for. 

The  following  amounts  have  been  appropriated  for  this  work,  viz : 

March  3,  1879 $30,000 

June  14, 1880 30.000 

March  3,  1881 00,000 

Money  statement 

July  1,  18?'0,  amount  available |52,877  2*2 

Amount  ai>propriated  by  act  approved  March  3,  1881 60, 000  00 

§112, 877  22 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 52,583  37 

• 

July  1,  18^^1,  amount  available (50,293  85 

Amount  (cKtimated)  required  for  completion  of  existing  project 1?  191 ,  134  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  Juno  30, 

1883 ". 200,000  00 


Abstract  of  proposals  opened  Amjust  5,  1880,  for  construction  of  breakwater  in  Xew  JJaven 

Harbor,  Co n  necticu  t. 


^ame  and  address  of  bidder. 


John  Beattif,  Leote's  Island,  Connecticut , 

Jtiatin  Arnold,  Clinton  Stephens,  Brooklyn,  N.  Y 

James  Scully,  Groton,  Conn , 

¥.  K.  Ballou,  Boston,  Mass 

T.  H.  Smith,  New  York,  N.  Y 


gross  Foi.  '^'^^^™°^^°^*^-   To  complete. 


No  date  . . . .;  June  30, 1881 

..do '  June  30  1»1 

..  do :  June  30,  1881 

..do '  June  30, 1881 

...do I  June  30, 1881 


Abeiract  of  proposals  opened  November  10,  1880,  for  improvement  of  New  Haven  Harbor^ 

Connecticut;  delivering  stone. 


Name  and  address  of  bidder. 


John  Beattie,  Lcete'n  Island,  Connecticut 

Arnold  &  Stephens,  Oneida,  N.  Y 

Frederick  K.  Ballou,  Boston,  Mass 

James  D.  Leary,  Now  York,  N.  Y 


gross  ton. 


$1  00 


To  complete. 


No  da  to  ....  June  30,18^-1 

0  88i    ....do June  30, 1881 

0  99J    ..     do June30, 18M 

0  89      ...do June30,1881 
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Abstract  of  proposals  opened  June  15,  1881,  for  construction  of  hreakivater  at  New  Hatem, 
'  Conn. 


Xamo  and  address  of  biddftr.       ,   CTOdstSn^  To  commence.  Tocomi>leto.  KemarkB. 


John  Beattie,  Leet«'8  Island,  Con-  $1  31i  i  No  date June  30, 1882 

nocticut.  ' 

Frederick  K.  Ballon,  Boston,  Mass .  1  33  ....  do Juno  30, 1882    Xo  affidavit  of  sureties. 

ChaunevI).  Allen,  Westfield,  Mass.  1  32  ...do June30,l««2 

D.  V.  Howell,  Monroe,  N.  Y 1  21  i ....  do June  30, 1882    Informal. 


All  of  these  proposals  rejected  as  being  too  high. 

Abstract  of  contracts  for  riprap  granite  in  Xeiv  Harm  Jireakwattr,  Connecticut^  in  force 
during  the  fiscal  year  ending  June  ,30,  1881.' 


Name  and  a.ldro^,  of  contra.t„r.    :  ""V;^,^""  '  ^""■""tUf.  "" "  i  gn^^  C  K^»»^'"'- 


Fmncis  H.  Sm ith.  New  York :M'nr.  12, 1 880  ,  Kiprap  granite . . . . '  $0  89      Failed  to comploto. 

John  lieattie,  Leetc's  Island,  Con-     Aug.  16, 1880  | ...  .do '  81       Completed  May  4, 

ne<'ticut.  .                                    '  ,      1881. 

Arnold  &  Stephens,  Oneida,  N.  Y . .   Nov.  15, 1880  | ...  .do I  88^'  Completed  May  20. 


UErORT  OF  MR.    H.   B.    GOilHAM,  INSPECTOR. 

New  Haven,  Conn.,  June  3,  1881. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  construction  of  the 
breakwater  at  the  entrance  to  New  Haven  Harbor,  Connecticut,  during  the  fiscal  year 
ending  June  30,  18^1. 

The  first  appropriation  by  Congress  for  this  breakwater,  |;J0,000,  was  made  by  act 
ai>proved  March  3,  1879,  but  the  location  not  having  been  decided  upon,  operations 
were  not  begun  until  April  22,  1880.  At  the  beginning  of  this  fiscal  year,  work  was 
going  on  under  a  contract  witli  Francis  H.  Smith,  of  New  York,  who,  up  to  that  time, 
had  delivered  5,976  tons  of  granite,  being  a  daily  average  of  about  100  tons,  and  had 
built  70  feet  of  breakwater.  Operations  were  carried  on  at  about  the  same  rate  during 
the  summer,  and  it  became  evident  ftat,  unless  this  rate  was  largely  increased,  the 
contract  would  not  be  finished  in  the  specified  time.  About  August,  Mr.  Smith  opened 
a  (piarry  at  Town  Keck  Point,  about  a  half  mile  west  from'iiis  other  quarry  at  Dou- 
ble Beach,  but  the  stone  was  of  inferior  quality  and  partly  disintegrated,  and  was 
therefore  refused.  He  then  opened  another  (juarry  on  the  Branford  River,  which  sup- 
plied 1,300  tons  of  stone  during  the  continuance  of  his  contract. 

By  act  of  Congress  approved  June  14,  1880,  $:iO,000  wjis  appropriated  for  continuing 
the  construction  of  this  breakwater,  and  on  August  16,  1880,  a  contract  w^  eiit<?red 
into  with  John  Heattie,  of  Leetc's  Island,  Connecticut,  for  the  delivery  of  33,000  tons 
of  riprap  granite  at  81  cents  per  ton.  Mr.  Beattie  at  once  began  sending  stone  from 
his  quarry  at  Ijcete's  Island,  about  13  miles  east  of  Southwest  Ledge,  using  three  sail- 
ing vessels  of  375  tons  combined  capacity.  He  began  work  on  the  line  of  the  break- 
water about  400  feet  east  from  the  beginning,  and  continued  easterly.  Mr.  Smith's 
work  at  that  time  being  about  135  feet  from  the  beginning,  this  enabled  both  con- 
tracts to  be  carried  on  simultaneously,  without  interfering  with  each  other.  About 
October  1,  Mr.  Beattie  substituted  for  his  sailing  vessels  two  larger  vessels,  together 
400  tons  capacity,  towed  by  a  tug- boat  to  and  from  the  work ;  this  was  found  advan- 
tageous, less  time  being  lost  by  reason  of  adverse  winds  and  tides. 

On  account  of  the  slowness  of  his  work  Mr.  Smith's  contract  was  abrogated  after  he 
had  delivered  14,192  tons  of  stone  (less  than  half  the  stipulated  amount,  the  full  time 
having  already  expired),  finishing  188  feet  of  the  breakwater.  The  average  depth  of 
water  over  this  distance  was  about  20  feet,  and  the  bottom  hard,  it  being  part  of  the 
ledge.  Mr.  Smith's  bondsman,  James  D.  Leary,  of  New  York,  requested  and  was  per- 
mitted to  continue  delivery  of  stone  until  a  new  contract  should  be  made ;  there  was 
some  delay  in  obtaining  vessels  and  he  sent  only  200  tons. 

November  10,  the  new  contract  was  awarded  to  Messrs.  Arnold  &  Stephens,  of  Oneida, 
N.  Y.,  for  delivery  of  about  16,000  tons  of  granite  at  88^  cents  per  ton,  to  finish  on  or 
before  June  30,  1881.  They  used  the  same  vessels  and  quarries  that  Mr.  Smith  had 
used,  and  be^an  delivering  stone  November  15,  but  suspended  on  the  Idth,  their  tug- 
boat being  disabled.     Work  was  resumed  December  22. 

lu  the  mean  time  Mr.  Beattie's  work  had  been  carried  on  without  interruption.     In 
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December,  he  increased  his  freightiDg  capacity  to  661  tons  and  again  in  Fel)ruary  to 
893  tons,  employing  six  vessels. 

During  the  winter,  work  on  both  contracts  was  continued,  though  necessarily  more 
slowly,  as  the  vessels  were  sometimes  frozen  in  at  the  quarries. 

In  March,  Mr.  Beattid  worked  at  the  west  end  of  his  section,  so  that  when  the  con- 
tracts were  completed  the  gap  between  the  two  parts  was  closed ;  his  contract  was 
completed  May  4,  1881,  he  having  built  342  feet  length  of  breakwater,  where  the  aver- 
age depth  of  water  was  23  feet  and  the  bottom  soft. 

Messrs.  Arnold  «fe  Stephens  finished  their  contract  May  20,  1881,  having  delivered 
17,000  tons  of  granite  and  built  160  feet  of  breakwater  besides  finishing  oft'  about  80 
feet  left  uncompleted  by  Mr.  Smith ;  the  average  depth  of  water  was  22  feet,  the  bottom 
being  hard  for  the  first  60  feet  and  soft  the  remaining  100  feet  of  the  length. 

The  total  number  of  tons  of  stone  delivered  in  the  breakwater  is  64,392,  completing 
a  total  length  of  690  feet.  Vessels  already  take  advantage  of  the  shelter  afforded, 
and  frequently  anchor  behind  the  breakwater  in  rough  weather. 

Appended  is  a  summary,  showing  the  work  done  by  the  different  contractors. 

Respectfully  submitted. 

Henry  B.  Goriiam. 

J.  W.  Barlow, 

Majar  of  Engineers,  BvU  Lieut  Col.,   U.  S.  A. 


Summary  of  work  an  the  Netc  Haven  Breakwater, 


Date. 


April . 

May 

June 

July 

August 

September. 

October 

NovembiT  . 
December. 


1880. 


January 
Februjiry . 

March 

April 

May 


1881. 


\ 

B'raiicia 

Smith. 

_^ 

•d 

2 

.a 

ja 

^ 

\      « 

10  , 

25  ■ 

35 

34 

4(5 

12 

26 


934 
2,241 
2,801 
2,  503 
2,800 

795 
2,118 


By^  James  D. 
Leary. 


By  A  mold  &     By  John 
Stephens.  Boattie. 


200 


20 
15 
25  , 
62 
10 


500  ' 
1,006 

1.818 
1,  610 
3,  6i»l 
5, 208 
3,251 


15 
25 
35 
27 
42 

40 
31 

59 
68 


^ 

'd 

^ 

P 

.g 

> 

^ 

% 

tt, 

« 

s 

i4 

H 

1,535 
2,445 

2,  fK)0 
2,555 
3,129 

3,  565 

4,  380 
5,254 
6,853  , 

324  ■ 


Total. 


10  I 

25 

35 

34  I 

61  I 

37 

61 

36 

55 


46  ; 

84  I 

l.-JO  ' 

16  I 


934 
2, 241 
2,801 
2,503 

4,  335 
3,240 
5,078 
3,  255 
4,135 

5,383 

5,  996 
8,  855 

12. 061 
3,575 


Total I    188     14,192  I 


200     160     17,000       342     33,000       690  ,    64,302 


Cf)MMERCIAL  STATISTICS. 


Return  of  vatneh  which  have  passed  by  or  iti  the  vicinity  of  the  light-house  at  Southwest  Ledge, 
during  the  year  ending  30//*  day  of  June,  1H81. 


Quarter  emling- 


Septomber30, 
December  31 . 

March  31 

Jime  30 

Totals.. 


Ships. 

Barks. 

15 
21 
12 
16 

Bi 

35 

40 
30 
42 

Schooners. 

1,817 
2,255 
1,160 
1,  695 

Sloops. 

384 

328 
241 
555 

Steamers. 

1,343 

1,  208 
1,092 
1,816 

Total  for 
quarter. 

4 

3 
7 
2 

3,  598 
3,  855 
2,  542 
4,126 

16 

64 
lERCE 

OF 

147  1          6,927 
THE   SOUND. 

1,508 

5,459 

14, 121 

E   C(»n 

During  the  year  ending  Juno  30,  1881,  the  record  kept  on  board  the  Bartlett's  Reef 
light-ship  shows  that  the  total  number  of  vessels  passing  that  point  was  41,969.     The 
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classification  ofthom  is  as  follows:  Ships^46;  barks,  346;  brigs,  313;  schooners,  23,629: 
sloops,  5,101 ;  steamers,  10,327;  barges,  2,200.  This  record,  of  course,  is  not  accurate, 
as  many  vessels  have  passed  in  the  night-time  and  dnring  thick  weather,  of  which  no 
account  has  been  taken.  Captain  Tinker,  keeper  of  the  liglit-ship,  estimates  that  tlie 
grand  total  would  reach  at  least  56,000. 

Bartlett's  Reef  is  about  44  miles  east  of  Southwest  Ledge,  and  about  4  miles  frdin 
the  entrance  to  New  London  Harbor. 


letter  from  the  collector  of  cistoms. 

Custom-house,  New  Haven,  Coxx.. 

Collector's  Office^  June  27,  1881. 
Sir:  New  Haven  being  the  seventh  seaport  for  customs  duties  paid  into  the  lYeasury 
of  the  United  States,  and  on  the  road  of  vessels  boiuid  to  New  York,  by  its  eastern 
entrance  through  Long  Island  Sound,  commerce  demands  that  a  liberal  appropriation 
for  the  breakwater  off  the  entrance  to  this  harbor  should  be  made.  In  my  opinion, 
the  im]>ortance  of  t lie  work  now  in  process  of  construction  is  such  that  an  appropria- 
tion should  be  made  of  not  less  than  $300,000. 
Respectfully, 

Amos  J.  Beers,  Collector. 
Maj.  J.  W.  Barlow, 


letter  from  the  mayor  of  new  haven,  conn. 

Mayor's  Office,  No.  7,  City  Hall, 

yew  Haven f  Conn.f  June  2H,  1881. 
Dear  Sir  :  I  understand  you  are  about  to  make  your  report  to  the  depart  ment  as  to  the 
condition  and  progress  of  the  breakwater  in  our  harbor.     I  therefore  take  tliis  oppor- 
tunity to  request  you  to  urge  upon  the  department  tlie  importance  and  necessity  of 
completing  this  work  and  making  an  appropriation  suDicient  for  that  purpose. 
Thanking  you  for  the  interest  you  have  heretofore  exerted  in  behalf  of  the  project, 
I  remain,  dear  sir,  yours,  very  tnily, 

Jno.  B.  Robertson,  J/ayor. 
Col.  J.  W.  Barlow, 

Major  of  Engineer's,  U.  S.  A. 


C  6. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICIT. 

The  sum  of  85,000  was  appropriated  for  the  further  improvement  of 
this  harbor  by  aet  of  Oougress  approved  June  14, 1880.  Advertisement 
was  made,  and  August  5,  1880,  proposals  were  opened  for  dredging 
between  the  Town  Wharf  and  the  Straw  Works,  and  between  Merwin's 
Wharf  and  Long  Island  Sound.  A  contract  was  entered  into  with  John 
M.  Seward,  of  Albany,  K.  Y.,  the  lowest  bidder,  and  work  was  begun 
September  10,  1880.  It  was  soon  discontinued,  and  resumed  again  in 
March,  1881.  The  contract  was  completed  June  15, 1881,  by  the  removal 
of  15,008  cubic  yards  of  mud  above  Town  Wharf,  and  12,000  cubic  yards 
of  sand  below  Merwin's  Wharf. 

The  plan  for  the  expenditure  of  the  last  appropriation  contemplated 
completing  the  channel  60  feet  wide  and  4  feet  deep  to  the  Straw  Works, 
with  a  turning-basin  at  the  end,  and  repairingt  he  channel  at  the  en- 
trance of  the  harbor  where  it  had  partially  filled.  After  finishing  the 
upper  channel  it  was  found  that  the  filling  of  the  entrance  channel  was 
not  nearly  so  gi*eat  as  had  been  represented,  and  also  that  part  of  this 
had  been  removed  through  the  enterprise  of  citizens  of  Milford,  the  whole 
contemplated  work  being  thus  completed  before  the  available  funds 
were  exhausted.    At  the  earnest  solicitation  of  those  most  interested  in 
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the  works  of  improvement  there,  an  experimental  channel,  25  feet  wide 
anil  8  feet  deep,  was  cut  through  the  bar  at  the  entrance,  lying  within 
and  on  the  west  side  of  the  4  foot  channel  already  made.  This  is  now  of 
great  use  to  steam-vessels  employed  in  the  fish-oil  works  at  that  place, 
and  it  is  claimed  that  the  increase  of  shipping  in  the  harbor,  particu- 
larly in  the  oyster  business,  for  which  those  waters  seem  very  well  adapted, 
will  soon  require  an  8-foot  channel  of  fully  100  feet  width.  Such  a 
channel  would  involve  the  removal  of  about  45,000  cubic  yards  more  of 
material,  principally  sand  and  gravel,  which,  at  ruling  prices,  wotild  cost, 
including  superintendence  and  incidental  expenses,  about  $11,000. 

The  condition  of  the  channel  above  Merwin's  Wharf  appears  to  give 
satisfaction,  and  no  further  work  is  required  there  at  present. 

The  total  amount  dredged  in  this  harbor  since  the  first  appropriation 
for  its  Improvement  in  1874,  is  113,123  cubic  yards.  The  effect  of  im- 
provements since  that  time  has  been  the  protecting  of  the  east  shore 
from  erosion,  the  construction  of  jetties  at  the  mouth  of  Indian  River  and 
at  Burns's  Point  to  direct  the  action  of  the  tidal  currents,  and  the  making 
of  a  4-foot  channel,  60  feet  wide,  from  the  village  wharves  to  Town  Whar^ 
75  feet  wide  to  Merwin's  Wharf,  and  100  feet  wide  from  the  last  to  deep 
water  in  Long  Island  Sound,  of  which  last  length  25  feet  in  width  has 
been  made  8  feet  deep  at  mean  low-water. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  for  breakwater 
and  harbor  of  refuge  at  Milford,  Conn.,  was  directed.  This  will  be  made 
during  the  coming  summer,  and*  maps  and  estimates  of  cost  prepared. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  Milford  Harbor,  viz : 

June  23,  1874 $5,000  00 

March  3,  1875 13,000  00 

June  18,  1878 *. 10,000  00 

June  14,  1880 5,000  00 

Milford  is  in  the  New  Haven  collection  district,  of  which  New  Haven  is  the  port  of 
entrv.  The  amount  of  revemue  collected  tliere  for  the  year  ending  June  30,  1881,  was 
$261  056.52. 

The  nearest  light-house  is  on  Stratford  Point,  4  miles  distant.  Fort  Hale,  New  Haven 
Harbor,  the  nearest  work  of  defense,  is  9  miles  distant. 

Money  statement, 

July  1,  1880,  amount  available $5,177  33 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilitit^  July  1, 1880 5,101  14 

July  1, 1881,  amount  available 76  19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  11, 000  00 


Abstract  of  proposals  opened  August  5,  1880, /or  the  improvement  of  Milford  Harbor j  Con- 
necticut. 


Nam(>  and  nddre8H  of  bidder. 


Price  per  cubic    No.  of  yards  that   i 
yard.  ,    can  be  removed. 


i  « I 


tpo 


TVilliain  Flamierv.  New  York,N.  Y.'  $0  18 
McDerraott.  &  I)alv,CohoeH,  N.  Y. . .  16 
John  M.  Seward,  Albany,  N.  Y ICJ 


$0  22 
22 

n 


i  5:  & 


15,00<> 
15,  000 
15,000  i 


^ .  •       To  commence. 


To  complete. 


8.  ISl     Nodat^ June  30, 1881. 

0,  544    do Juno  30,  1881. 

11,911    do Juno  30, 1881. 
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Abstract  of  cmitract  for  improvement  of  Mil  ford  Harbor^  Connecticut,  in  force  during  the 
fiscal  year  ending  June  30,  1881. 


Price  per  cubic 
1  yard.  I 


Name  and  addreBs  of  contractor.,  I^^t«J>f,«>°-     ^"ii;*;!?*'  ,' H  ^  *  I    |-^     1  Ilemarks. 


tract.  contract,     i  ^     fe        fc-g     i 


John  M-.  Seward,  Allteny,N.Y.  Sept  13, 1880    Dredging...    $0  16^      ♦<>  17  ,  ^'^™?1*'^^    ^^^^    ^^ 
KXTRACT  FROM  REPORT  OF  MR.   W.   A.   PKCK,   JR.,    LN'SPECTOR. 

In  pursuance  of  your  instructions,  dated  March  21, 1881 , 1  went  to  Milford  to  as- 
sume charge  of  the  work  there.  The  dredge  did  not  arrive  until  the  liOth  of  the 
month,  having  been  delayed  by  inclement  weather,  and  work  was  commenced  on  the 
31st  at  the  mouth  of  Indian  River.  After  removing  900  yards  from  that  locality  and 
making  a  channel  150  feet  long,  40  feet  wide,*and  8  to  9  feet  deep  at  mean  low-water, 
this  work  was  interrupted  and  dredging  begun  on  the  4-foot  channel  above  Town 
Wharf,  April  6.  This  latter  channel  was  completed  May  19, 1881,  by  the  removal  of 
15,068  cubic  yards  of  mud,  when  work  was  resumed  below  the  mouth  of  Indian  Kiver 
and  completed  June  15,  after  the  further  removal  of  8,589  cubic  yards  of  sand ;  so  that 
there  has  been  made  one  cut  from  Merwiu'6  Wharf  to  the  8-foot  curve,  25  feet  wide, 
except  that  for  about  300  feet  in  the  vicinity  of  the  mouth  of  Indian  River,  the  width 
is  40  to  45  feet. 

The  condition  of  the  channel  now  is  this:  From  deep  water  to  the  long  jetty,  4  feet 
deep  for  a  width  of  100  feet  j  from  the  long  jetty  to  Mcrwin's  Wharf,  4  feet  deep  and 
75  feet  wide,  the  turn  being  made  150  feet  wide  from  Merwin's  Wharf  to  Town 
Wharf,  4  feet  deep  and  60  feet  wide,  and  fi;om  Town  Wharf  to  the  village  wharves,  4 
feet  deep  and  40  feet  wide,  with  a  turning-basin  at  the  end ;  also  on  the  west  side  of, 
but  within,  the  channel  below  Merwin^s  Wharf,  a  cut  25  feet  wide  has  been  made  8 
feet  deep  at  mean  low-water. 

The  commerce  of  Milford  is  limited  to  the  coal  .supply,  which  amounts  to  7,000  or 
8,000  tons  annually,  the  oyster  trade,  and  the  fish-oil  trade.  The  saving  on  the  item  of 
coal  alone,  caused  by  the  improvements,  principally  by  reason  of  reduction  of  freights 
and  by  obviating  the  expense  of  lighterage,  is  50  cents  per  ton  (i.  e.,  from  ^,500  to 
$4,000  per  year).  The  8-foot  channel  is  of  great  use  to  those  engaged  in  the  fish-oil 
business,  for  their  steamers  find  it  neceesary  to  ^o  up  the  harbor  for  fresh  water,  often 
when  a  delay  on  account  of  tides  would  be  a  serious  drawback;  it  is  also  of  use  to  the 
oyster  interest  for  steam- dredges.  This  last  business  is  of  growing  importance,  two 
new  companies  having,  as  I  am  told,  decided  to  locate  here  since  the  improvenients 
have  been  under  way.  It  will,  of  course,  make  the  needs  of  good  water  in  the  channel 
greater  from  year  to  year.  I  would  suggest  the  necessity  of  a  greater  width  to  the 
8-foot  channel. 

The  filling  in  of  the  channel  at  the  month  of  Indian  River  is  a  serious  obstruction 
at  times,  and  measures  to  prevent  it,  if  effectual,  would  be  of  great  benefit  to  those 
who  use  the  channel. 

Above  Town  Whjirf  the  ice  gorge  of  last  winter  so  changed  the  course  of  the  water 
as  to  wash  the  mud  from  the  banks  and  deposit  it  in  the  channel.  The  amount  of  ma- 
terial that  had  to  be  removed  was  considerably  increased,  the  part  of  the  channel 
above  the  wharf  being  filled,  in  places,  as  much  as  H  f^^^-  In  eon.sequenee  of  this,  two 
cuts,  25  feet  wide,  were  made  ui>  the  channel  from  the  wharf,  to  repair  the  previous 
work. 

Respectfully  submitted. 

W.  A.  Peck,  jr., 

Iniijtector, 

Col.  J.  W.  Barlow. 
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COMMERCIAX  STATISTICS. 


Jpproximate  amount  of  materials  received  in  and  shipped  from  Milford  Harbor,  Connecticut, 
for  the  ten  years  ending  June  30,  1881. 


1871.     1872.    1873.    1874. 


1875.      1876.    ,  1877.      1878.      1879.      1880. 


Eoc»ivcil,  vcnr  ending  June  30: 

Coal,  tons 6,000   6,000   6,000   6,  OOOl  6,  000 


Lumber,  1000  feet 1,  OtX)   1,000   1,000   1,000 

General  merchandise,  tona. .       930      930       930       930 
Sbipped— year  ending  Jane  30: 

Oystera,  barrels \ 

Number  of  vessels  arriving  and  i 
departing:  !  I  | 

Steamers I 

Sailing-vessels i ; 

BargeM ■ 

Number  of  vessels  harboiiiig  in  i 
river :  | 

Steamers ' 

Sailing-vessels ■ ' 


15 


1,000 
1,070 


I 


7.000  8,000 
1,000  1,000 
1,075  !  1,165 


15  I 


18 


20 


8,000 
1,000 
1,220 


20 


000 
250 
525 


28 

120 

30 


10,000 
1.500 
1,  525 

3,000 


40 

160 

30 


27 
229 


C  7. 
IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

By  act  of  Congress  approved  June  14,  1880,  $2,000  was  appropriated 
for  the  improvement  of  the  Housatonic  Eiver.  proposals  were  opened 
August  5,  1880,  after  the  customary  advertisement,  and  a  contract  was 
subsequently  entered  into  with  John  M.  Seward,  of  Albany,  N.  Y.,  for 
dredging  channels,  60  feet  wide  and  7  feet  deep  at  mean  low-water,  at 
Mill  Bar,  at  the  rate  of  16  cents,  and  at  the  '^  Bend"  below  Stratford  at  the 
rate  of  20  cents  ])er  cubic  yard.  Before  work  was  begun,  which  was  not 
until  May  13,  1881,  the  winter  and  spring  freshets  had  modified  the 
condition  of  the  cliannel  so  that,  while  little  trouble  was  experienced  at 
Mill  Bar  the  condition  of  the  "Bend"  had  become  much  worse,  and  it 
was  found  the  whole  appropriation  could  be  most  advantageously 
expended  at  the  latter  place.  This  was  done,  resulting  in  making  the 
7-foot  channel  75  feet  wide  for  a  length  of  900  feet,  straightening  what 
had  been  a  very  crooked  and  narrow  channel,  and  making  it  lie  in  the 
course  of,  instead  of  across,  the  tidal  currents;  on  account  of  this  last 
fact  it  is  hoped  the  channel  will  be  tolerably  permanent.  !Nine  thousand 
two  hundred  and  ninety  cubic  yards  of  sand  were  removed  from  this 
place  and  deposited  in  deep  water  in  Long  Island  Sound,  completing 
the  contract  June  16,  1S81. 

The  further  sum  of  $2,000  was  appropriated  for  this  improvement  by 
act  of  Congress  approved  March  3, 1881.  It  is  contemplated  expending 
this  upon  shoals  formed  during  the  past  year,  principally  a  mile  below 
and  a  short  distance  al)ove  Drew's  Kock.  Advertisement  was  made,  and 
proposals  for  doing  this  work  were  opened  June  15,  1881. 

Any  improvement  made  on  this  river,  short  of  the  complete  diking  of 
the  channel,  would  require  frequent  additional  work  to  remove  the  shoals 
which  every  freshet  is  liable  to  form.  For  the  removal  of  such,  and  for 
the  general  preservation  of  the  channel,  it  is  estimated  that  $5,000  could 
be  advantageously  expended  for  the  fiscal  year  ending  June  30,  1883. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  the  Housatonic  Kiver,  viz : 

March  3,  1871 $15,000 

June  10,  lH7'i 15,000 

March  3,  1H73 10,000 

June  23,  1H74 10,000 
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March  3,  1875 $5,000 

June  18,  1878. 5,000 

June  14,  1880 : 2,000 

March  3, 1881 2.000 

The  Housatonic  River  is  the  boundary  between  New  Haven  and  Fairfield  collection 
districts. 

There  is  a  light-house  on  Stratford  Point  at  the  mouth  of  the  river,  and  one  on 
Stratford  Shoal,  Long  Island  Sound. 

The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  13  miles  distant. 

Money  statement, 

July  1,  1880,  amount  available $2,122  (58 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

|4, 122  68 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,070  08 

July  1,  1881,  amount  available 2,9r>2  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5,  OtH)  00 


Abstract  of  proposals  opened  August  5, 1880,  for  the  improvement  of  Housatonic  Hirer,  Con- 

necticut. 


Prico  per  cubic  , 
I  yard. 


Xanie  and  address  of  bidder.  | 

I 


I  ^ 

William  Flanncry,  New  York.  X.  Y 1  $0  19 

McDetrnott  &  Dalv,  Cohoes,  2S'.  Y i  20 

Johu  M.  Seward,  Albany,  N.  Y '  16 


1^     '  To  conimeuco.    To  complete. 


$0  26     No  date June  30,  18pI 

25    ...do June30, 1«<1 

20  I...  do Jime30, 18«1 


Abstract  of  projyosals  opened  June  15,  ISSi J  for  the  improvement  of  Housatonic  River,  Con- 
necticut, 


Name  and  address  of  bidder.  |  cubfc  vard    To  commence.    To  complete. 


John  McDermott,  Cohoes,  N.  Y I  $0  23     No  date !  June  30,1882 


Abstract  of  contract  for  the  improvement  of  Housatonic  River,  Connecticut,  in  force  during 
the  fiscal  year  ending  Junf  30,  1881. 


Price  per  cubic 
yard. 

I   a      -SI 

JohnM.Scwart,  Albaoy.N.  T..  Sept  13, 1880     DredRinK  . . . '    »0  10      $)  2U  Com]  lo  tiUune  16,1881 
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COMMEKCIAL  STATISTICS. 

OusATONic  Water  Company, 

Birmifigham,  Conn.,  Jalt/  25,  1881. 
Dear  Sir  :  I  inclose  jou  herewith  returns  of  the  business  on  the  Housatonic  River 
for  the  ten  years,  and  also  for  the  current  year.    'They  are  not  as  full  as  I  hoped  to 
have  made  them,  as  I  find  it  almost  impossible  to  get  returns  from  the  dinerent 
wharves. 

Very  respectfully,  yours, 

E.  N.    SlIELTOX, 

President . 
Maj.  J.  W.  Barlow. 


Approximate  amount  of  materials  received  by  water  at  Birmingham^  Conn,,  and  other  points 
on  the  Hou8at4)niG  River,  for  the  ten  years  ending  June  30, 1880. 


Year  ending  June  30— 


1871 
1872 
1«73 
1«74 
1873 
1876 
1877 
1878 
1870 
1880 


Coal. 


Tans. 

13,000 
li.OOO 
16,000 
14,  000 
16,000 
18,  500 
22,  000 
20,000 
20,000 
20, 1G5 


Iron. 

- 

Brick. 

Tons.    ' 

1,  f.OO 
3,800 
1,900 

1,200 ; 

2,000  1 

1,500 

1,500 

1,600  1 

1,600 

1,400 

Number. 
i 

i,  590,  000 

Lumber. 


General 
mercban- 
dise. 


Feet. 

Tons. 

2,  000,  000  1 

2,500 

1,  600,  000 

2,200 

1, 700,  000  ■ 

2,800 

1,  600,  000  ' 

2, 200 

1,  650,  000 

2,500 

1. 125,  000  ■ 

2,000 

1.  800,  000 

3,000 

1,900,000 

3,  '.m 

1,950,000  , 

3,500 

3,085,000  1 

8,000 

The  following  is  a  list  of  arrivals  and  departures  from  Derbj^,  including  Huntington 
Landing  or  Sheltou,  from  July  1,  1880,  to  June  30,  1881 : 

100  vessels  with  coal,  21,921  tons,  valued  at $109, 605 

33  vessels  with  brick,  2,067,000  tons,  valued  at 12, 400 

16  vessels  with  lumber,  2,100,000  feet,  valued  at 52,  500 

39  vessels  with  miscellaneous  goods,  valued  at 60,  000 

In  addition  to  the  above  a  small  steamboat  htas  run  here  most  of  the  time  as  an  ex- 
cursion or  pleasure  boat,  and  also  in  towing  vessels.' 

The  steamer  Monitor,  of  about  500  tons,  commenced  running  here  the  Ist  of  July, 
making  three  round  trips  per  week,  and  is  carrying  a  large  amount  of  freight  both 
ways.  Previously  nearly  all  our  manufactured  goods  were  shipped  by  railroad.  If 
the  bar  at  the  mouth  of  the  river  were  improved  so  that  vessels  coming  to  Derby 
could  enter  at  any  time  of  the  tide,  there  would  be  a  large  increase  of  business  on  the 
river. 


C  8. 

IMPROVEMENT  OF  I5RIDGEP0RT  HARBOR,  CONNECTICUT. 

By  act  of  Congress  approved  June  14,  1880,  $10,000  was  appropri- 
at<^d  for  continuing  the  improvement  of  this  harbor.  With  this  sum  it 
was  proposed  to  widen  the  12-foot  channel  as  far  as  the  available  funds 
would  allow. 

In  accordance  with  this  project  proposals  for  dredging  were  invited, 
an<l  the  bids  received  opened  August  5, 1880.  H.  N.  &  A.  J.  Beardsley, 
of  Bridgei)ort,  Conn.,  the  lowest  bidders,  were  awarded  the  contract  at 
the  rate  of  20  cents  per  cubic  yard  for  material  remo^"ed  from  the  chan- 
nel between  Long  Island  Sound  and  the  inner  beacon,  and  10  cents  per 
cubic  yard  for  material  removed  from  the  channel  between  the  inner 
beacon  and  the  lower  bridge.    Work  under  this  contract  was  commenced 
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October  28, 1880;  suspended  for  the  winter  N^oveinber  30, 1880;  resumed 
June  6, 1881,  and  completed  June  30, 1881.  There  were  removed  21,990 
cubic  yards  of  material  from  the  east  side  of  the  channel  between  Liong 
Island  Sound  and  the  inner  beacon,  and  48,713  cubic  yards  of  material 
from  the  west  side  of  the  channel  between  the  beacon  and  lower  bridge. 
From  the  sound  to  the  outer  beacon  the  channel  was  made  240  feet  wide 
and  12  feet  deep  at  mean  low- water,  except  for  a  distance  of  about  400 
feet  near  the  sound,  where  the  width  was  not  increased;  from  the  outer 
beacon  to  the  inner  beacon  the  width  was  made  about  300  feet  and  the 
depth  12  feet,  and  from  the  inner  beacon  to  the  steamboat  wharf  the 
width  was  made  300  feet  and  the  depth  12  feet,  except  for  a  distance  of 
about  500  feet  opposite  Cook's  Point,  where  it  was  made  about  250  feet 
wide. 

By  act  of  Congress  approved  March  3, 1881,  $10,000  was  appropriated 
for  continuing  the  improvement.  With  this  sum  it  is  proposed  to  widen 
and  deepen  the  channel  between  the  inner  beacon  and  the  lower  bridge, 
making  the  depth  12  feet  over  as  large  an  area  as  the  appropriation 
will  allow.  In  accordance  with  this  project,  proposals  for  dredging  were 
invited  and  the  bids  received  opened  June  15, 1881.  The  contract  was 
awarded  to  H.  X.  t&;  A.  J.  Beardsley,  of  Bridgeport,  at  the  rate  of  10 
cents  per  cubic  yard  for  all  material  removed.  Work  under  this  con- 
tract may  not  be  commenced  before  the  spring  of  1882,  owing  to  engage- 
ments of  the  contractors  at  other  places. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1871,  and  contemplated  a  channel  of  navigable  width,  14  feet  deep  at 
mean  lo\7-water,  from  Long  Island  Sound  to  the  lower  bridge,  where 
the  depth  was  from  4  to  (5  feet  on  the  bars  and  7  to  14  feet  in  the  chan- 
nel, at  an  estimated  cost  fo^*  dredging  of  $138,000.  In  connection  with 
the  dredging,  a  breakwater  from  the  east  shore  was  designed  at  an 
estimated  cost  of  from  $360,000  to  $500,000,  according  to  the  length 
adopted.  In  lieu  of  this  a  riprap  jetty,  1,380  feet  long,  was  built  in  1871 
and  1872  at  a  cost  of  about  $35,000.  In  1872  the  plan  for  dredging 
was  modified  so  as  to  make  the  depth  required,  9  feet  at  mean  low-water. 
In  1875,  a  channel  300  feet  wide  and  9  feet  deep  having  been  obtained, 
the  present  modification,  i.  e.,  to  make  the  channel  12  feet  deep,  was 
adopted.  This  will  probably  be  accomplished  with  the  exi)enditurc  of 
the  ai)propriation  of  March  3,  1881. 

It  is  claimed  by  the  citizens  of  Bridgeport  that,  by  reason  of  the 
improvements  that  have  thus  far  been  made,  the  harbor  is  now  largely 
used  as  a  harbor  of  refuge,  and  that  frequently  the  channel  is  so  filled 
with  vessels  at  anchor,  waiting  for  favorable  winds  or  fair  weather,  that 
it  is  with  difficulty  that  a  passage  through  the  fleet  can  be  made  by  vessels 
bound  to  the  wharves.  Outside  of  the  channel  there  is  a  very  small 
area  that  is  available  for  anchorage,  and  that  only  for  small  or  light- 
draught  vessels.  A  remedy  for  this  would  be  to  widen  the  channel  from 
the  inner  beacon  to  the  steamboat  wharf.  To  make  it  400  feet  wide  and 
12  feet  deep  at  mean  low- water  will  reiiuire  the  removal  of  about  155,000 
cubic  yards  of  material ;  to  make  it  500  feet  wide  will  require  the 
removal  of  about  318,000  cubic  yards,  and  to  make  it  GOO  feet  wide  will 
require  the  removal  of  about  498,000  cubic  yards. 

To  remove  155,000  cubic  yards,  at  12  cents  per  yard,  would  cost $1H,  600 

To  remove  318,000  cubic  yards,  at  12  cents  per  yard,  would  cost :i*<,  UiO 

To  remove  498,000  cubic  yards,  at  12  cents  per  yard,  would  cost 59, 760 

Should  the  plan  to  widen  this  part  of  the  channel,  in  accordance  with 
either  of  the  above  estimates,  be  approved,  the  sum  of  $10,000  could  be 
profitably  expended  during  the  fiscal  j-ear  ending  June  30, 1883. 
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^  The  following  sums  bave  been  appropriated  since  1860  : 

March  :i,  1871 f;20,000 

Junel0,lc^2 40,000 

March  3, 1873 30,^00 

June  23, 1^4 20,000 

March  3, 1875 15,000 

August  14, 1876 10,000 

June  18,1878 10,000 

March  3, 1879 10,000 

June  14,1880 10,000 

March  3, 1881 10,000 

Total 175,000 

One  liundred  and  thirty  thousand  dollars  vras  expended  for  excavating  and  remov- 
ini?  72(3,093  cubic  yards  of  nuiterial,  and  $35,000  for  13,447  tons  of  ripraj)  stone  for  the 
jetty. 

liridgeport  is  in  the  Fairfield  collection  district,  and  is  the  port,  of  entry.  The 
nearest  light-iiouse  ir>  at  the  entrance  of  the  harhor,  and  the  nearest  work  of  defense 
is  Fort  Hale^New  Haven  HarVor,  18  miles  east. 

The  amount  of  revenue  collected  during  the  fiscal  ye.ar  ending  June  30,  1881,  was 
85,186. 

Money  statement, 

July  1,1880,  amount  available $10,031  30 

Amount  appropriated  by  act  approved  March  3, 1??81 10, 000  00 

^120, 031  30 

Jnlv  1,1881,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
lia'bilities  July  1,1880 ". 9,947  19 

July  1,1881, amount  available 10,084  11 


Abstract  of  proposals  received  and  opened  August  b,  1880, /or  the  improvement  of  Bridge- 
port Harbor f  Connecticut;  dredging. 

Price  per  cu- 
bic yard. 


Xante  aiid  address  of  bidder. 


—  g      To  commence.    To  complete. 

.a  §  I 

< 


TVilliaui  Flannery,  New  Tork^.  Z $0  18      $0  15^ 

John  M.  Seward,  Albany,  N.  Y 18^  i        12 

McDennott  &  Daly,  Cohocfl,  N.  T 18  12 

H.  N.  &  A.  J.  Beardftley,  Bridgeport,  Conn 20    i        10 


No  date  given . '  June  30, 1681 

...do June30, 1881 

...do June 30, 1881 

...do June30, 1881 


Abstract  of  proposals  received  and  opened  June  15,  1881, /or  the  i7nprovement  of  Bridge- 
port j  Harbor  J  Connecticut, 

■  i| . ;  ' 

Name  and  address  of  bidder.  ^«^  Tocommence.  To  complete. 

®  ^  •- 

£^_; 

H.  N.  &  A.  J.  BeArdslev,  Bridgeport,  Conn $0  10  March  1,1882.  June30,1882 

FrankPidgeon,  jr..  l»hila<lplphia,  Pa. 14  March  1, 1882.  June30,1882 

C.  M.  Prait,  New  York,  N.Y 14   Nodategiven.'  June30,1882 

John  McDermott,  Cohoes,  N.  Y 15  j   do ,  June30,1882 

J.  H.  Fcnner,  Jersey  City,  N.  J i  18  ,  July  15, 1881.'  June30,1882 

I  •                         i 
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Abstract  of  contract  for  the  improvement  of  Bridgeport  Harbor,  Connecticntf  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


Xame  and  addreM  of  contractor. 


Dat^ofcon-     Subject    of 
trmt.  coutratt. 


/ 


Price 

per  cu- 

bic 

>  ard. 

a  . 

•^  a 

•Sp 

C*  0 

1    ^3 

js  -^ 

■M  cS 

ii 

'  -'i 

5§ 

'  3  = 

HemarkH. 


H.  N.  &A.  J.B^rdsloy,  Bridjjc-    Sciit.27, 18i<0     Dmlging..       $0  10  ;    $0  20     ComplctiMl    June    30 


jmrt  Conn. 


I8fel. 


COMMKKt'lAL   STATISTICS. 


Approximate  amounts  of  material  rtceired  and  Hhipptdby  the  Bridgeport  Steamboat  Com- 
pany between  Bridgeport^  Conn.,  and  yew  York,  for  ten  yearn,  ending  Jhcember.  l^cO. 
/Vow  January  1,  1^71,  to  December  31,  1880. 


Years. 


1871. 
1872. 
lH7.t. 
1874. 
1875 
1876. 
1877 
1878. 
1879. 
18^0. 


-  a  a    ' 

2g 

H 

—  ~  °   S; 

g 

«  <4 

1^11 

3  «   4*   S 

a  ®  B  2 

it 

li 

1 

■^ 

■^ 

Toiui.' 

TOUM* 

Tons.* 

Pounds. 

^0,  302 

3.000 

15,  :m 

5, 178.  900 

75.  673 

2,500 

18,  65(> 

6.  460.  800 

85,  178 

2.  9tK» 

16.  250 

5,  920.  160 

72,  322 

3,  8.',0 

18.200 

5.  740.  760 

62. 170 

2.  31K) 

16,  HOO 

4.  617,  900 

62,  057 

3.  5<)0 

15,  8(10 

5. 104. 170 

64.917 

3.  150 

19  600 

5.  043,  100 

64,  390 

2,990 

17.  180 

5,  5.50.  290 

66.  Krt) 

4.  950 

19,400 

5.  35;i  5.50 

62,  539 

5,080 

18.900 

8,  860,  910 

*  Of  2.  000  pounds. 

7othS.* 

Tons." 

2, 5(H) : 

12.500 

2,550 

10.900 

3,  080 

11,200 

2,080 

9.850 

2.460 

10,850 

2.900  , 

9.700 

2,180 

11,200 

2,090 

9,900 

1.800 

10.300 

ii,090  1 

1-2,400 

Approximate  amount  of  materials  reei^ivfd  and  shipped  at  the  wharves  of  the  Houeatonic  Bu  il 
road  Company,  Bridgeport,  Conn.,  during  the  eight  years  ending  June  30,  1880. 


Years. 


Coal. 


Iron. 


RAfniand   i 
paper 


Lambcr.        Grain.      Marble. 


1871. 
1872. 
1873. 
1874  , 
1875. 
1876. 
1877. 
1878., 
1879. 
1880. 


Tons. 


Pounds.    !     Pounds. 


Feet 


Bushels.  \      Tor.s. 


13,  626 
12.690 
14,316 
15, 143 
19, 267 
12, 419 
20.  126 
13,645 


3,  812, 000 
8,  284,  000 
7. 998.  000  ; 
0,  284.  000 
5,058,000  t 
5,176,000  I 
11.244,000 
11,180,000  I 


114, 100 


1, 452, 300 


236,500 
53,655 
718.  670 
336,  705 
234,635 
313,810 
570.909 
83,480 


1,600  , 


Totals 121,232     62,036,000       1,560,400       2,547,864 


l.COO 


1,176 
1,758 
12,  218 
11,276 
6.136 
7.188 
8,031 
3.304 


51,087 


lu  addition  to  the  above,  there  is  another  daily  line  of  steamera  to  New  York.  No 
account  of  the  business  of  their  line  has  been  received,  nor  of  that  done  by  local  or 
transient  vessels. 

I  am  indebted  to  J.  S.  Harrover,  collector  of  port  at  Bridgeport,  for  the  following 
statistics  for  the  liscal  3  ear  ending  June  30,  1881 . 
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Collections : 

Duties  on  importfl „ $1,591  38 

Tonnage  dues / 320  40 

Hospital  tax 1,619  82 

Miscellaneous  receipts 1,654  40 

Total 5,186  00 

Number  of  foreign  vessels  arrived  from  foreign  port« 22 

Number  of  foreign  vessels  cleared  for  foreign  ports 20 

Number  of  American  vessels  arrived  from  foreign  ports 5 

Number  of  American  vessels  cleared  for  foreign  ports ^ 0 

Number  of  vessels  of  all  classes  entered  and  cleared  during  the  year* 7, 697 

Total  tonnage 2,120,327 

Estimated  value  of  cargoes  received $35,500,000 

Estimated  value  of  cargoes  shipped ^36,000,000 

Number  of  vessels  of  all  classes  entering  the  harbor  of  refuge  during  the 
year 500 


Cg. 
IMPROVEMENT  OF  SOUTKPORT  HARBOR,  CONNECTICUT. 

By  act  of  Congress  approved  June  14,  1880,  $2,500  was  appropriated 
for  continuing  the  improAement  of  this  harbor.  Proposals  were  invited 
by  advertisement  and  were  opened  August  5,  1880,  for  dredging  in  the 
harbor  from  the  end  of  the  breakwater  to  the  village. 

A  contract  was  made  with  John  M.  Seward,  of  Albany,  N.  Y.,  the 
lowest  bidder,  who  attempted  a  beginning  in  October,  but  on  account  of 
drought  and  consequent  difficulty  in  obtaining  fresh  water  was  obliged 
to  stop  before  making  any  progress.  Work  was  resumed  actively  March 
21,  and  completed  April  29, 1881,  with  the  removal  of  11,204  cubic  yards. 
The  channel  was  made  50  feet  wide  and  4  feet  deep  at  mean  low- water 
from  the  outer  end  of  the  breakwater  to  within  400  feet  of  the  wharves. 

The  sum  of  $2,500  was  appropriated  for  the  furtherance  of  this  work, 
by  act  of  (Jongress  approved  ^farch  3, 1881,  which  is  to  be  expended  in 
widening  the  4-foot  channel  outside  the  breakwater  to  100  feet  or  as  near 
that  width  as  m<ay  be.  Advertisements  were  issued  and  proposals  for 
doing  the  work  were  opened  June  15,  1881.  The  only  bid  received  was 
from  John  McDermott,  of  Cohoes,  N.  Y.,  with  wlipm  a  contract  will  be 
entered  into. 

The  following  sums  have  been  appropriated  by  Congress  for  the  im- 
provement of  tTiis  harbor,  since  1838,  viz : 

March  3,  1875 $5,000 

August  14,  1876 \ 5,000 

June  14,  11:^0 .' 2,500 

March  3,  1881 2,500 

Under  tlie  first  two  of  these  appropriations  the  breakwater  built  in 
1832  was  repaired  and  covered  with  a  coping  of  heavy  stone;  a  fence 
was  built  to  arrest  the  motion  of  sand  above  high-water  mark ;  the  dike 
built  in  1838  was  repaired,  and  a  channel,  60  feet  wide  and  4  feet  deei> 
at  mean  low-water,  was  dredged  from  Long  Island  Sound  to  the  end  of 
the  breakwater.  The  expenditure  of  the  appropriation  of  1880  and  the 
proposed  work  for  1881  are  described  in  detail  above. 

The  effect  of  the  work  already  done  in  Southport  Harbor  has  been 
greatly  to  the  advantage  of  its  navigation  interests,  and  it  is  believed 
that  with  $3,000  more  the  improvement  of  the  harbor  can  be  completed 

*  Estimated. 
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as  far  as  the  needs  of  its  commerce  or  the  wishes  of  the  people  seem  to 
require.  It  is  therefore  recommended  that  this  sum  be  asked  for,  for 
the  ensuing  year. 

Southport  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the  port  of 
entry.  The  amount  of  revenue  collected  there  for  the  fiscal  year  ending  Jnne  30,  ld«l, 
was  S5,186. 

The  nearest  light-house  is  on  Penfield  Reef,  3|  miles  from  the  harbor.  Fort  Halo, 
New  Haven  Harbor,  the  nearest  work  of  defense,  is  24  miles  distant. 

1  am  indebted  to  Mr.  John  H.  Perry,  of  Southport,  Conn.,  for  the  fol- 
lowing statistics  of  the  commerce  of  the  harbor  during  the  pa^t  year. 
]S^o  records  of  the  commerce  of  previous  years  have  been  kept,  and  I 
liave  been  unable  to  obtain  estimates  of  any  value  for  comparison. 

Received: 

Tons  of  coal 3,500 

Feet  of  lumber 400,000 

Bushels  of  grain 300,0Ol> 

Tons  of  general  merchandise 5,  OOO 

Shipped : 

Tons  of  general  merchandise : 9,000 

Sailing-vessels,  arriving  and  departing 800 

Barges  in  tow,  arriving  and  departing 100 

I 

Money  stateynent. 

July  1,  1880,  amount  available |2,521  60 

Amount  appropriated  by  act  approved  March  3. 1881 2, 500  00 

$5,021  GO 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,510  18 

July  1,  1881,  amount  availaljle 2,511  42 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     3, 000  OO 


Abstract  of  proposals  opened  August  5, 1880,  for  the  improvement  of  Southport  Harbor,  Con- 
necticut, 


Kame  and  address  of  1;»idder. 


To  commence. 


William  Flannery,  New  York i    $0  22  1  No  date. 

McUennott  &  Daly,  CohocB,  N.  Y 


John  M.  Seward,  Xlbany,  N.  Y. 


28  j....do. 
19  I. ...do. 


To  complete. ,     ars  t 

o  s  o 


\  Cubic  yda. 
Jane  30, 1881  9, 760 

June  30, 1881 1  7. 670 

June  80, 1881         11,300 

1 


Abatrcuit  of  proposals  opened  June  15, 1881,  for  the  improvement  of  Southport  Harbor  j  Con- 
necticut, 


Name  and  address  of  bidder. 


To  commence..  To  complete. 


John  McDermott,  Cohoes,  N.  Y I    $0  33 


No  date Jane  30,: 

I 
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Abstract  ofwntrad  for  ike  improvement  of  Southpori  Harbor,  Ckmneetieut,  in  force  during 
iheJUcal  year  ending  June  30,  1881. 


Name  and  address  of  contractor. 

Date  of  con- 
tract 

Sabject    of 
contract 

It 

Bemarks. 

John  M.  Seward,  Albany.  N.T 

Sept  1,1880. 

Dredging... 

$0  19 

Co^leted  April  29, 

C  lo. 

IMPROVEMENT  OF  NORWALK  HARBOR,  CONNECTICUT. 

By  the  terms  of  an  act  of  Congress,  approved  June  14, 1880,  appro- 
priating $5,000  for  the  improvement  of  Norwalk  Harbor,  as  mncn  of  the 
appropriation  as  should  be  necessary  was  to  be  expended  in  making 
the  channel  6  feet  deep  at  low- water  between  the  steamboat  landing 
and  Long  Island  Sound.  As  this  depth  at  mean  low- water  had  already 
been  obteined  for  a  channel  100  feet  wide,  the  obvious  interpretation 
seemed  to  be  6  feet  deep  at  extreme  low-water,  which  would  be  about  8 
feet  at  mean  low-water,  and  a  project  modified  in  this  manner  was  sub- 
mitted and  approved. 

Proposals  were  advertised  for,  and  opened  August  5, 1880,  and  a  con- 
tract entered  into  with  Messrs.  H.  N.  &  A.  J.  Beardsley,  of  Bridgeport, 
Conn.,  who  began  the  work  September  21,  and  completed  it  October  21, 
1880,  removing  38,083  cubic  yards  of  mud  from  the  east  side  of  the 
channel  at  and  below  the  upper  turn  of  the  cross-over  below  the  wharves 
at  South  Norwalk.  The  channel  was  thus  made  about  100  feet  wide 
and  8  feet  deep  at  mean  low-water  over  a  total  length  of  2,200  feet. 
The  material  dredged  was  carried  out  and  dumped  in  deep  water  in 
Long  Island  Sound  to  the  southeast  of  Goos0  Island. 

By  act  of  Congress  approved  March  3, 1881,  the  further  sum  of  $5,000 
was  appropriated  for  tWs  improvement.  This  it  is  proposed  to  expend  in 
widening  the  lower  turn  of  the  cross-over  below  the  South  Norwalk 
wharves,  and  in  removing  certain  shoals  that  have  formed  in  the  river 
during  winter  and  spring  by  the  action  of  ice,  or  in  doing  so  much  of 
this  work  as  the  funds  mil  admit  of.  The  principal  places  where  shoal- 
ing has  occurred  are  at  Squirrel  Flats,  about  900  feet  above  the  railroad 
bridge,  and  at  and  just  above  Ferry ^s  Point.  The  material  of  which 
these  shoals  are  formed  is  mainly  mud,  whereas  that  brought  down  by 
the  river  is  generally  gravel  and  sand.  It  seems  very  probable  that  this 
mud  is  pres^  into  the  channel  by  the  weight  of  ice  in  winter  on  the 
surrounding  flats,  which  are  bare  at  low-water.  After  duly  advertising, 
proposals  for  doing  this  work  were  opened  June  15, 1881,  and  a  con- 
tract will  be  made  with  Mr.  Frank  Pidgeon,  jr.,  of  Philadelphia,  Pa.,  he 
being  the  lowest  bidder. 

According  to  the  estimate  submitted  with  the  last  annual  report,  the 
ftirther  amount  required  to  complete  this  channel  would  be  $16,000.  It 
is  probable  that  future  modifications  of  this  estimate  will  be  found  to  be 
necessary,  principally  owing  to  the  changes  produced  by  freshets  and 
to  the  increased  depth  given  to  the  channel  below  the  railroad  bridge. 
•    39  E 
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The  following  sums  have  been  appropriated  for  improvmg  this  harbor: 

June  10.  1872 $10,000 

March  3,  1873 10.000 

June  23, 1874 10,000 

March  3,  1875 • 7,000 

June  18, 1878 6,000 

'March  3,  1879 10,000 

June  14, 1880 5,000 

March  3,  1881 1 5,000 

Total 63,000 

Norwalk  is  in  the  Fairfield  collection  district.  Bridgeport  is  the  nearest  port  of 
entry,  where  the  amount  of  reventie  collected  during  the  fiscal  year  ending  June  30. 
1881,  was  $5,186. 

Norwalk  hght,  on  Sheffield  Island,  is  opposite  the  mouth  of  the  river. 

The  nearest  works  of  defense  are  the  fortifications  at  Throg's  Neck,  29  miles  distant. 

Money  statement. 

July  1,  1880,  amount  available |5,043  62 

Amount  appropriated  by  act  approved  March  3,  1881 5,000  00 

$10,043  62 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 5,019  09 

Julyl,  1881,  amount  available 5,024  53 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1883 .     10, 000  00 


Ahstract  of  propoaaU  opetied  Augutt  5,  1880,  for  the  improvement  of  Norwalk  Harbor, 

Connecticut 


Price  per  oabic 
yard. 

Tocommenee. 

Name  and  address  of  bidder. 

U  9 

r 

To  complete. 

H.  N.  &  A.  J.  Beardsley,  Bridgeport,  Conn 

10  12 
13 
16 
17 

$0  14 
14 

No  date 

..-.do 

June  30, 1881 

JohnM.  Seward,  Albany.  N.  Y 

Jane  30, 1881 

William  Flannery,  New  York,  N.  Y 

McDennott  &  Daly,  Cohoes,  N.  Y....; 

17  i....4o 

17  i----do 

Jnne  30, 1881 
June  30, 1881 

Abstract  of  proposals  opened  June  15,  1881,  for  the  improvement  of  Norwalk  Harbor,  Con- 
necticut 


Name  and  address  of  bidder. 


iPiice  per  cubici 
Tard. 


L 


To  commence. 


To  complete. 


I 


Jobn  McDerroott,  Coboes,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J 

H.  N.  Si.  A.  J.  Bearosley,  Bridgeport,  Conn 

Frank  Pidgeon,  Jr.,  PhUadelpbia,  Pa 


$0  17 
18 

15 


$0  17 
18 
16| 
17 


No  date 

....do 

....do ....... 

Mar.  1,  1882. 


Jane  80, 1882 
June  30, 1882 
Jane  30, 1882 
Jane  30,188S 
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Abetraot  of  contract  for  the  improvement  of  NorwaJk  Harhor,  Conneotioutj  in  force  during 
the  fiscal  year  ending  June  30,  1881. 


Price  per  cubic 
yard. 

Snbject  of 
contract. 

Date  of  con- 
tract 

Kame  and  address  of  contractor. 

p 

< 

Remarks. 

n.'S.ScA.  J.  Beardsley,  Bridge- 
IK)rt,  Conn. 

$0  12 

$0  14 

Dredging^... 

Sept.  27, 1880. 

Contract  completed 
Oct  21, 1880. 

COMMERCIAL  STATISTICS. 


Approximate  amount  of  material  received  and  shipped  hif  way  of  Norwalk  Bivery  for  the  ten 

years  ending  June  30,  1880. 


Tear  ending  iTone  80—  , 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

• 

1880 

1 

Received: 

Coal tons- 

73,900'  74,000 

75,000 

75.500  76,000 

77,000 

78,000 

76.000 

76.000 

78,000 

Iron do,. 

3,000|    8,000 

3,500;    3,200'    8,400 

3,600 

3,400 

3,500     3,45(^ 

3.600 

Lnmber..... 1,000  feet.. 

8,010,    9,000|    »,00al    9,600   10,000 

'10,000 

11,000 

12,000|  12,000 

10,000 

General     merchandise. 

2«,  805'  30, 785  31, 350 

34, 160!  32. 317 

36,305 

41,700 

38,760  36.860  39,100 

tons. 

1 

1 

Shipped: 

Lumber 1,000  feet . . 

50          60          75 

75!         80 

90 

100 

100         125 

140 

Oeneral    merchandise, 

8,000'    3,025 

2,725 

2, 490     2, 870 

3,070 

2,860 

2,965     2,565 

3.095 

tons. 

Teasels  arriving  and  depart- 
Steamers 

489 

4Q0 

495 

500         500 

SOO 

610 
300 

610 

520 

540 

Sailing-vessels 

280        2801        285'        290,        SOO'        300 
819        320        330.        340         350|        350 

SIOJ        320 

340 

BargeS..... 

^ 

860        365 

875 

C  II. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

The  contract  for  dredging  which  was  in  progress  at  the  tyne  of  writ- 
ing the  last  annual  report  was  completed  July  17,  1880,  by  the  removal 
of  8,000  cubic  yards  of  gravel  and  sand,  making  a  channel  through  the 
entrance  to  the  harbor  100  feet  wide  and  8  fetjt  deep  at  mean  low- 
water. 

The  appropriation  of  $3,000,  made  by  act  of  Congress  approved  June 
14, 1880,  was  to  be  expended  in  raising  and  strengthening  the  east, 
breakwater  at  its  shore  end,  and  in  lengthening  the  west  breakwater  as 
far  towards  deep  water  as  the  means  would  admit  of. 

Under  this  plan  proposals  duly  advertised  for  were  opened  August 

5. 1880,  and  subsequently  a  contract  was  entered  into  with  James  Scully, 
of  Groton,  Conn.  The  contractor  was  delayed  by  causes  not  altogether 
within  his  own  control,  and  .the  first  load  of  stone  was  not  delivered 
until  June  15,  1881.  At  the  close  of  the  fiscal  year  1,400  tons  of  gran- 
ite had  been  placed  in  the  breakwaters,  and  under  an  extension  of  the 
contract  to  July  10,  1881, 100  tons  more  were  delivered  July  1,  com- 
pleting the  contract  on  that  date. 

The  appropriation  of  $4,000,  made  by  act  of  Congress  approved  March 

3. 1881,  is  to  be  expended  in  extending  the  jetties,  with  a  view  to  pro- 
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tecting  and  deepening  the  channel  on  the  onter  side  of  the  bar.  Pro- 
posals were  invited  by  the  nsual  advertisement,  and  were  opened  Jane 
15, 1881.  All  of  the  bids  offered  seemed  higher  than  was  reasonable^ 
and  all  were  rejected.    The  work  will  be  readvertised  Jnly  1^  1881. 

The  effect  of  the  work  done  at  Port  Jefferson  has  been  to  give  a  depth 
to  the  entrance  of  the  harbor  of  8  feet  at  mean  low- water,  where  for- 
merly it  had  not  been  over  3  feet  at  the  same  stage  of  tide.  Those  in- 
terested in  navigation  at  that  place  are  naturally  much  pleased  with 
the  result,  but  would  prefer  to  have  the  money  which  is  being  spent  on 
the  jetties  used  for  dredging.  These  jetties,  however,  have  done  much 
towards  scouring  out  the  chajinel  and  everything  towards  preserving  its 
permanency ;  without  them  any  dredged  channel  would  probably  not 
have  lasted  a  year. 

To  carry  out  the  jetties  to  the  9-foot  curve,  according  to  estimates 
submitted  in  the  annual  report  for  1877,  would  require  $8,000  more. 
Though  the  prices  have  been  ruling  uniformly  higher  than  could  have 
been  expected  at  that  time,  yet  it  is  probable  that  the  sum  of  $8,000 
will  be  sufficient  to  complete  the  east  jetty,  and  it  is  possible  that  fur- 
ther work  on  the  west  jetty  may  prove  unnecessary.  It  is  preferred  to 
make  no  modification  in  the  estimated  amount  of  money  required  until 
the  effect  of  the  completed  east  jetty  can  be  seen;  but  the  appropria- 
tion of  this  sum  in  one  amount  cannot  be  too  strongly  urged.  The  ac- 
tion of  the  waves  at  this  point  in  Long  Island  Sound  is  very  violent, 
and  constantly  tends  to  form  a  bar  across  the  outer  e'nd  of  the  entrance 
channel,  so  that  the  longer  the  completion  of  the  jetty  is  delayed,  the 
greater  is  the  probability  of  new  obstructions  forming.  On  this  ac- 
count, as  well  as  on  account  of  economy  in  prices,  it  is  recommended 
that  $8,000  be  asked  for,  for  the  fiscal  year  ending  June  30, 1883. 

The  following  several  amounts  have  been  appropriated  by  Congress 
for  this  work,  viz :  • 


Date. 


Amount. 


Eemarks. 


March  3, 1871 

June  10,  1872 

March  3,  1875 

August  U,  1876 

June  18. 1878 

March  3,  1879 , 

June  14,  1880 ] 

March  3,  1881 


$15,000     Applied  to  cast  jetty. 
15,000  I  Do.  Do. 

15, 000  '  Applied  to  east  and  west  jetties. 
6, 000     Applied  to  east  jetty  and  dredging. 
8,000  i  Applie<l  to  both  jetties. 
5,000  I  Applied  to  dred|ring. 
3, 000  I  Applied  to  both  jetties. 
4, 000  , 


Port  Jefferson  is  a  port  of  delivery  in  the  New  York  collection  district. 

The  nearest  licht-honse  is  on  Old  Field  Point,  immediately  west  of  the  harbor 
entrance.  Fort  Hale,  New  Haven  Harbor,  23  miles  distant,  is  the  nearest  work  of 
'  defense. 

Money  statement. 

July  1,1880,  amount  available $4,605  67    • 

Amount  appropriated  by  act  approved  March  3, 1881 4, 000  00 

88,605  67 

July  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,780  93 

July  1,  1881,  outstanding  liabilities 2,535  00 

4,315  93 

Jnly  1,  1881,  amount  available 4,289  74 

Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    8, 000  00 
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Abttraet  of  proposaU  opened  Auguet  5, 1880,  for  the  improvement  of  Port  Jeffereon  Harhor, 

New  York. 


Kune  and  address  of  bidder. 

Price  per 
gross  ton. 

Topommenoe. 

To  complete. 

tTames  Scully,  Groton,  Conn - 

$169 
2  50 

No  date 

....do 

June  30  1881. 

John  Beattie,  Leete's  Island,  Com 

I 

June  30, 1881. 

Ahetract  of  proposaU  opened  June  15,  1881,  for  the  improvement  of  Port  Jefferson  Harbor, 

New  York. 

Kame  and  address  of  bidder. 

Price  per 
ton. 

To  commence. 

To  complete. 

John  Beattie,  Leete's  Island,  Com 
Channoey  D.  Allen,  Westfleld,  C< 

a 

$2  50 
248 

Nodate 

...do 

June  30, 1882. 

>nn  ................... ...... 

June  30, 1882. 

Abstract  of  contract  for  improvement  of  Port  Jefferson  Harbor,  New  York,  in  force  during 
thefiscalyearending  June  30,  1881, 

Name  and  address  of  contractor. 

Date  of  con- 
tract 

Subject  of  con- 
tract 

Price 
per  ton. 

Bemarks. 

JanuM  Scolly,  Groton.  Conn 

Aug.  30, 1880 

Riprap  granite... - 

$100 

Extended  to  July  10. 
1881,  and  completed 
July  1,  1881. 

COMMERCIAL  STATISTICS, 


Approximate  amount  of  material  received  in  and  shipped  from  Port  Jefferson  Harbor,  Long 
Island,  New  York,  for  the  ten  years  ending  June  30,  1881. 


Year  ending  June  30 — 


1874. 

1875. 

1876. 

1877. 

187& 

1879. 

2,600 

450 

3,325 

2,500 

500 

3,530 

4,000 

500 

3,890 

4,300 

520 

3,270 

4,100 

550 

2,776 

2,000 

600 

4,400 

1,500 
230 

1,600 
290 

1,600 
325 

1,800 
228 

2,000 
230 

2.000 
377 

1,700 

1,800 

1,400 

1,600 

1,800 

4,000 

320 

950 

6 

360 

950 

4 

360 

950 

2 

400 

970 

0 

430 

990 

5 

450 

1.000 

2 

Beceired: 

Coal tons. 

Lumber 1,000  feet 

General  merchandise, 
tons. 
Shipped: 

wood cords. 

General  merchandise, 
tons. 
Tonnage  of  Tossels  built .... 
Yessels  arriving  and  depart- 
ing: 

Steamers 

Sailing-vessels 

Barges 


2,000 

400 

3,210 


1,500 
115 

1,500 


20 
900 


2,000 

400 

8,280 


1,800 
225 


1,000 


20 
900 


2,000 

450 

3,130 


1,500 
245 

1,200 


300 

900 

2 


4,500 

450 

5,220 


2,205 
590 

1,500 


410 
1,000 

1 


C    12. 

8ubvey  with  a  view  to  opening  channel  between  lloyd's  hab- 
bob  and  cold  spring  bay,  new  yoek. 

Engineer  Office,  United  States  Army, 

Ifew  LondoUj  Conn.j  December  24, 1880. 
General  :  I  have  the  honor  to  submit  the  following  report  of  survey 
for  opening  channel  between  Lloyd's  Harbor  and  Cold  Spring  Bay,  I^ew 
York,  authorized  by  section  second  of  the  river  and  harbor  act  approved 
June  14, 1880. 
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This  work  was  assi^ed  to  my  charge  June.  17, 1880,  and  as  soon  as 
practicable  after  learning  something  of  the  nature  of  the  desired  im- 
provement, I  organized  a  field  party  consisting  of  Mr.  William  W.  Starr, 
jr.,  assistant  engineer,  Gteorge  K.  McEwen,^nd  Oscar  Darling,  civil  en- 
gineers, with  necessary  boatmen,  to  make  an  instmmental  ezaminatioii 
of  the  locality. 

The  object  of  the  examination  was  to  ascertain  the  amoont  of  material 
necessary  to  be  removed  to  create  a  navigable  channel  between  the  two 
harbors;  the  rise  and  fall  of  the  tide  in  each,  with  a  view  to  determining 
the  probability  of  a  tidal  current  being  produced  through  the  new  chan- 
nel. The  work  was  in  progress  from  the  6th  of  September  until  the 
10th,  tidal  observations  being  afterwards  continued  during  one-half  a 
lunation.  Owing  to  bad  weather  the  soundings  were  not  carried  over  as 
large  an  area  as  was  intended,  but  sufi&cient  work  was  accomplished 
upon  which  to  base  satisfactory  estimates  of  cost. 

A  map  showing  the  area  examined  and  a  copy  of  Coast  Survey  chart 
of  the  two  harbors  and  adjoining  county  are  sent  herewith. 

A  statement  of  Mr.  Oscar  Darling,  civil  engineer,  a  resident  of  Hunt- 
ington, and  who  assisted  in  the  survey,  accompanies  this  report*  Mr. 
Darling's  statement  is  given  in  full,  as  it  is  believed  to  embody  iho 
views  of  the  citizens  of  Huntington  and  other  towns  who  are  interested 
in  the  accomplishment  of  the  improvenjent. 

The  object  of  the  proposed  channel  is  to  afford  communication  be- 
tween New  York  City  and  the  villages  of  Huntington,  Centreport  and 
Northport, .  by  a  route  more  direct,  saving  2  miles  in  distance  and 
avoiding  the  exposed  headland  and  shoals  now  encountered  in  rounding 
Lloyd's  Point. 

It  is  also  claimed  that  the  use  of  Lloyd's  Harbor  for  refuge  would  be 
increased.  It  is  not  probable,  however,  that  this  would  occur  to  any 
great  extent,  as  that  harbor  is  now  easily  accessible  from  the  eastward^ 
and  Oyster  Bay  affords  safe  anchorage  for  vessels  seeking  shelter  from 
the  westward. 

Lloyd's  Harbor  is  a  shallow  estuary  extending  fix)m  Huntington  Bay 
westward  a  distance  of  about  3  miles,  reaching  to  within  a  few  rods  of 
Oyster  Bay,  and  nearly  severing  the  promontory  of  Lloyd's  Neck  from 
the  main  land  of  Long  Island. 

The  waters  of  the  two  bays  were  originally  connected,  and  Lloyd's 
Keck  was  an  island. 

The  action  of  the  waves  and  tides  has  caused  the  opening  into  Oyster 
-Bay  to  become  closed,  by  a  firm  sand  beach,  along  which  a  highway  has 
been  constructed  leading  over  to  the  farming  lands  on  Lloyd's  Neck. 

The  shore  on  the  Cold  Spring  side  of  the  beach  is  bold  and  the  water 
deep,  the  tide  ebbing  and  flowing  in  a  current  parallel  to  it.  On  the 
opposite  side  is  the  extreme  head  of  Lloyd's  Harbor,  bare  at  low- water 
for  a  long  distance  from  the  beach  and  having  an  average  depth  of  but 
4  feet  at  low- water  for  a  distance  of  about  3  miles. 

The  improvement  contemplated  must  consist  in  dredging  a  channel 
through  the  sand  beach,  and  also  through  Lloyd's  Harbor,  a  greater  or 
less  distance,  depending  upon  the  depth  of  channel  sought. 

To  make  the  channel  permanent,  i.  e.,  to  prevent  a  renewal  of  the 
sand  beach  from  the  same  causes  which  originated  it,  one  or,  perhaps, 
two  jetties  will  be  necessary  at  the  opening  on  the  Cold  Spring  shore. 

A  draw-bridge,  where  the  highway  will  cross  the  channel,  will  also  be 
required. 

•Omitted.    Printed  in  Honse  Ex.  Doc.  No.  31,  Forty-sixth  Congress,  third  session. 
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The  tidal  observations  indicate  but  a  slight  difference  either  in  the 
rise  and  fall  at  the  two  harbors,  or  in  the  time  of  their  periods.  There- 
fore bat  littie  tidal  current  can  be  expected  to  aid  in  keeping  the  chan- 
nel cleai:.  Except  the  tendency  to  close  the  channel  at  tiie  catting 
through  the  beach  by  the  action  of  the  tides  and  waves  in  Cold  Spring 
Bay,  there  seems  to  be  no  cause  to  apprehend  a  serious  shoaling  of  the 
channel  when  once  completed. 

I  have  been  unable  to  obtain  positive  information  as  to  the  width  and 
depth  of  channel  needed;  but,  assuming  that  sailing-vessels  of  draught 
as  great  as  10  feet  will  be  likely  to  use  it,  and  that  a  line  of  steamers 
between  New  York  and  Huntington  is  contemplated,  the  depth  should 
be  made  10  feet  at  low- water,  and  the  width  not  less  than  200  feet,  ex- 
cept at  the  crossing  of  the  highway,  where  a  draw-bridge  should  be  con- 
structed leaving  a  clear  passage-way  between  the  abutments  of  75  feet. 
Following  are  estimates  of  the  cost  of  improvement  for  a  channel  200 
feet  wide  and  10  feet  deep  at  mean  low-water : 

DREDGING. 

Amonnt  of  material  necessary  to  be  removed,  following  the  line  of  the 

natural  channel^  1,049,700  cubic  yards,  at  20  cents |209, 940  00 

(Along  the  most  direct  line  the  amount  would  be  86,500  cubic  yards  less.) 

DRAW-BRIDGE. 

Iron  bridge  to  turn  on  one  of  the  abutments  with  a  clear  opening  of  75 
feet 4,000  00 

ABUTMENTS  AND  WING-WALLS. 

1.806  cubic  yards  of  dimension  stone,  at  |12  per  yard 21, 672  00 

One  jetty  on  north  side  of  opening  into  Cold  Spring  Bay,  3,200  tons  of  rip- 
rap, at  $1.25 4,000  00 

Contingencies,  20  per  cent 47,922  40 

287,534  40 

Should  the  width  of  the  channel  be  reduced  to  100  feet^  and  wood 
substituted  for  iron  in  the  construction  of  the  bridge,  the  estimate  could 
be  reduced  about  one-third. 

I  am  indebted  to  the  Hon.  James  W.  Covert  for  the  following  infor- 
mation and  statistics  relating  to  the  village  of  Huntington,  Long  Island. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Baelow, 
Major  of  Ungineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  S..A, 


COMMERCIAL  STATISTICS. 

Population  of  Huntington  village,  including  union  school  district 3, 000 

Number  of  stores... 30 

Markets 3 

Manufactures :  earthenware,  carriages,  sash  and  blinds,  row-locks,  4&c 11 

Churches 8 

Schools,  1  union  school;  attendance 500 

Value  of  property,  real  and  pergonal,  on  assessor's  books $2, 500, 000 

Vessels  from  Huntington  Harbor : 

Packets  in  city  trade,  regular 3 

Vessels  freighting 15 

Vessels  freighting,  transient .20 

Tons  of  merchandise  received  atportyearly 15,000 

Tons  of  other  freight  received  at  port  yearly 23,000 

Tons  of  freight  going  from  port  yearly 25,000 

Estimate  of  number  of  vessels  visiting  Hunting  «»'a  Bay  and  Lloyd's  Harbor 

yearly  for  purpose  of  shelter  during  storms,  tj  j 5,000 
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IMPBOVEMENT  OP  HUDSON  EIVER — ^REMOVAL  OF  OBSTRUCTIONS  IN 
EAST  RIVER  AND  HELL  GATE — IMPBOVEMENT  OF  BUTTERMILK 
CHANNEL,  NEW  YORK  HARBOR;  OF  FLUSHING,  CANARSIE,  SHEEPS- 
HBAD,  AND  GO W ANUS  BAYS,  AND  SUMPAWAMUS  INLET ;  OF  HARLEM 
RIVER ;  NEWTOWN  AND  EAST  CHESTER  CREEKS ;  THE  HARBORS  OF 
RONDOUT,  ECHO,  PORT  CHESTER,  AND  NEW  ROCHELLE,  NEW  YORK, 
AND  OF  RARITAN  AND  SOUTH  RIVERS,  AND  CHEESEQUAKES  CREEK, 
NEW  JERSEY. 


report  of  colonel  john  newton,  corps  of  engineers^  bvt  ma  j. 
gen.,  u.  s,  j.,  officer  in  charge,  for  the  fiscal  tear  ending 
j0ne30,  1881,  with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

]^ew  Yorky  July  25, 1881. 

Sir:  1  have  the  honor  to  transmit  herewith  the  annual  reports  upon 
the  river  and  harbor  works  in  my  charge  for  the  fiscal  year  ending  June 
30,  1881./ 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Colonel  of  Engineers j 


The  Chief  of  Engineers,  U.  8.  A. 


Bvt,  3lajor- General. 


D  I. 
improvement  of  HUDSON  RIVER,  NEW  YORK. 

First  Lieut.  J.  H.  Willard,  Corps  of  Engineers,  serving  under  the 
orders  of  the  engineer  in  charge,  and  placed  in  superintendence  of  the 
constraction  of  works  of  improvement  of  this  river,  was  relieved  from 
this  duty  by  Special  Orders  No.  255,  headquarters  of  the  Army,  Adju- 
tant-General's Office,  December  1, 1880. 

The  value  of  his  efficient  and  faithful  services  it  is  proper  to  acknowl- 
edge here. 

The  project  for  improving  the  river  was  adopted  in  1867,  and  was 
modified  in  1868,  the  object  being  to  afford  a  navigable  channel  of  11 
feet  in  depth  at  mean  low- water  and  of  9  feet  to  Troy. 

The  system  was  by  longitudinal  dikes  to  guide  the  currents  and  to  de- 
fine the  channel,  preserving  as  far  as  possible  the  tidal  basins.  The  dikes 
were  low,  not  higher,  as  a  rule,  than  the  level  of  mean  high-water — 
limited  to  that  height  to  permit  a  free  discharge  both  of  freshets  and 
of  floating  ice  over  the  top  of  the  dikes. 

The  dikes  are  constructed  of  two  rows  of  piles  driven  into  the  bed 
of  the  river  and  fiUed  with  stone.    This  mode  of  construction  has  been 
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found  the  most  suitable,  as  it  confines  the  stone  filling,  which,  without 
it,  would  be  soon  swept  away  by  the  ice  and  by  the  waves  of  the  large 
steamers,  which,  in  fact,  are  formidable  waves  of  translation. 

During  the  past  year  the  following  work  has  been  done : 

Bound  timber  has  been  put  on  the  single  rows  of  piling  at  Patroon's 
Island,  Cedar  Hill,  the  Overslaugh,  Cow  Island,  at  Staats,  Shad  Island, 
and  Bear  Island. 

The  line  of  single  piling  at  upper  section,  at  Staats,  has  been  extended 
for  a  length  of  225  feet  southwards. 

Bepairs  were  made  to  dikes  at  Bath  and  Douw's  Point.  Bubble-stone 
has  been  placed  along  the  single  row  of  piling  at  the  following^places: 

Cubic  jarda. 

Cedar  Hill 1,046^ 

Cow  Island  and  oroas-dike    2,5665V 

Staats,  upper  section 3, 856^^ 

Staats,  lower  section 687 Jf 

Bear  Island 1,193 

The  early  and  sudden  closing  of  navigation  prevented  the  protection 
designed  for  the  single  piling,  by  depositing  rubble-stone  along  the  line, 
from  being  fully  carried  out. 

The  unusually  heavy  ice,  said  to  be  several  feet  in  thickness,  which 
formed  in  the  winter  around  the  piles,  and  acted  upon  by  the  daily  rise 
and  fall  of  tides,  succeeded  in  lifting  up  some  of  the  piles  and  in  sunder- 
ing'also  the  fastenings  of  the  waling  strips.  When  the  ice  broke  up  in 
the  spring  the  dislodged  piles  were  sent  adrift.  Most  of  them  were,  how- 
ever, recovered,  and  are  now  in  store  ready  for  redriving. 

The  total  length  of  the  lines  of  single  piles  driven  was  about  21,416 
feet,  and  the  lengths  dislodged  about  5,459  feet,  or  25  per  cent.  As  the 
piles  dislodged  are  reported  to  have  been  situated  where  rubble  had  not 
been  deposited  at  all,  or  in  incomplete  quantities,  and  as  the  piles  have 
been  mostly  recovered,  it  is  highly  probable  that  the  damage  will  not 
exceed  $3,000. 

Some  of  the  piles,  also,  which  had  been  raised  by  the  action  of  the  ice 
slightly  above  the  level  at  which  they  had  been  driven,  were  tapped  by 
the  ram  of  the  pile-driver  and  thus  restored  to  their  position. 

The  extent  of  the  restoration  was  at — 

Staats 1,100  feet  in  length. 

Bear  Island 60  feet  in  length. 

Cedar  Hill 10  feet  in  length. 

Fourteen  oak  fender  piles  were  placed  along  the  face  of  the  dike  at 
Cedar  Hill,  to  keep  the  guards  of  the  boats  off  from  the  piles. 

'The  project  of  operations  for  the  fiscal  year  ending  June  30, 1882,  is 
to  restore  the  lines  of  piling  wherever  considered  necessary  and  to  rein- 
force them  with  rubble  at  the  base,  according  to  the  original  design. 

To  repair  the  wood- work  and  supply  stone  in  certain  of  the  dikes. 

To  remove,  by  blasting  and  dredging,  the  reefs  known  under  the  gen- 
eral name  of  Austin's  Kock,  near  Van  Wies'  Point. 

The  map  sent  herewith  represents  the  progress  of  the  diking  system, 
but  not  the  present  depths  of  water. 

1.  The  original  condition  of  the  navigable  channel  gave,  between  IN'ew 
Baltimore  and  Barren  Island,  a  depth  at  mean  low-water  of  7 J  feet;  at 
Coeymans,  8^  feet;  at  Mulls,  9  feet ;  at  Castleton,  8  feet;  at  Cedar  Hill,  7 J 
feet;  at  Winnies,  9.4  feet;  on  the  Overslaugh,  7.7  feet;  atCuyler'8Bar,9 
feet;  at  Bound  Shoal,  7.2  feet.  That  is,  at  low-water  7^  feet  could  be 
carried  from  New  Baltimore  to  Albany,  and  from  Albany  to  Troy,  7.2 
feet. 


Digitized  by 


Google 


o?»'^' 


Digitized  by 


Google 


Digitized  by 


Google 


APPENDIX   D.  619 

The  channels,  however^  were  very  crooked  in  places,  very  narrow,  and 
of  such  difficult  navigation  that  the  grounding  of  boats  was,  it  might 
almost  be  said,  the  ride  and  not  the  exception. 

2.  The  originally  adopted  project  for  tiie  improvement  was  the  con- 
struction of  longitudinal  dikes,  generally  of  the  height  of  mean  high- 
water,  to  direct  the  currents  and  allow  the  flow  over  their  top  of  freshets 
and  of  ice. 

3.  The  amount  expended  therein  to  the  close  of  the  fiscal  year  ending 
June  30, 1880.  was  #881,441.14. 

4.  The  condition  of  the  improvement  at  that  period,  was  a  navigable 
depth  from  New  Baltimore  to  Albany  at  mean  low- water  of  9J  feet,  and 
from  Albany  to  Troy  of  8  feet,  as  reported  by  Lieut.  J.  H.  Willard,  Corps 
of  Engineers. 

5.  During  the  year  ending  June  30, 1881,  there  has  been  expended 
$18,718.02.  The  results  in  the  way  of  increased  depth  and  facilities  for 
navigation  are  not  known,  for  want  of  a  recent  survey. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30,  1882,  is  the  available  balance,  $54,128.M,  and  this  amount 
will  be  devoted  to  the  removal  of  Austin's  Rock  and  the  restoration  and 
repair  of  lines  of  piles  and  of  dikes. 

The  benefits  to  be  expected  will  be  a  greater  width  and  depth  of  nav- 
igable channel  and  a  relief  from  being  wrecked  and  sunk  upon  rocky 
reefs. 

7.  The  estimated  amoant  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  with  the  approved 
and  adopted  project,  is  $30,000. 

This  work  is  in  the  collection  district  of  New  York,  Albany  being  a  port  of  delivery. 
The  value  of  the  imports  for  the  fiscal  year  ending  June  30, 1881,  was  $681,891.20,  and 
the  duties  collected  on  the  same  were  f  137,204.48. 

There  are  enroUed  and  licensed  at  this  port  767  vessels,  with  a  tonnage  of  90,860.01. 

AM0X7NTS  APPROPRIATED. 

By  act  approved  June  23,  1866 $50,000  00 

By  act  approved  March  3,  1867 305,188  00 

By  act  approved  July  25,  1868 .* * 85,000  00 

By  act  approved  Apnl  10,  1869 89.100  00 

By  act  approved  July  11,  1870 40,000  00 

By  act  approved  March  3,  1871 40,000  00 

By  act  approved  June  10,  1872 40,000  00 

By  act  approved  March  3, 1873 40,000  00 

By  act  approved  June  23,  1874 40,000  00 

By  act  approved  March  3,  1875 40,000  00 

By  act  approved  August  14,  1876 50,000  00 

By  act  approved  June  18,  1878 70,000  00 

By  act  approved  March  3,  1879 30,000  00 

By  act  approved  June  14,  1880 20,000  00 

By  act  approved  March  3,  1881 15,000  00 

954,288  00 

Amount  expended 900,159  16 

Money  Statement 

July  1,  1880,  amount  available $57,935  89 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$72,935  89 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 18,718  02 

July  1,  1881,  amount  available 54,217  87 

ject. 30,000  00 

5June30,1883.    30,000  00 


Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jun* 
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D  a. 

IMPROVEMENT  OP  HARBOR  AT  RONDOUT,  NEW  YORK. 

In  the  last  animal  report  a  fiill  history  of  this  improvement,  which  has 
virtually  arrived  at  completion,  was  given. 

The  least  depth  in  the  channel  before  undertaking  the  improvement 
was  7  feet  at  mean  low- water ;  in  1879,  the  date  of  the  last  survey,  it 
was  13^  feet. 

The  last  annual  report  states — 

Ab  the  result  of  the  works  of  improTement,  there  is  now  a  channel  50  feet  wide,  giv- 
ing 13|  feet  at  mean  low-water;  100  feet  wide,  giving  12  feet  at  mean  low- water ;  and 
aboat  200  feet  wide,  giving  10  feet  at  mean  low-water  from  the  creek  to  the  channel  of 
Hudson  River.  At  the  outer  end  of  the  dikes  the  distance  between  the  12-foot  curves 
is  over  300  feet. 

Notwithstanding  this  great  width  of  deep  channel  at  the  outlet,  there 
has  been  a  desire  manifested  of  obtaining  there  more  room  for  the  swing- 
ing of  the  tows  under  conditions  of  wind  and  tide,  and  it  has  been  pro- 
posed to  do  ayray  with  the  shoal  along  the  south  dike  near  its  extremity. 

In  the  last  annual  report  it  is  said : 

This  shoal  is  a  natural  result  of  the  circumstances  which  existed  at  the  place  and  was 
clearly  foreseen.  Recent  observations,  however,  give  the  hope  of  ameliorating  con- 
siderably the  conditions  which  have  led  to  its  formation.    It  has  been  found  that  the 


waters  of  the  flood-tide  are  banked  up  above  the  normal  level  in  the  space  south  of  the 
south  dike,  and  then  escaping  with  force  at  the  extreme  end  of  this  dike,  deflect  the 
flood  currents  entering  the  creek. 

Such  was  the  report  made  by  the  surveyor  who  examined  the  matter ; 
but  upon  an  inspection  made  by  the  engineer  in  charge  during  the  past 
fiscal  year,  it  was  very  evident  that  there  was  no  banking  up  of  the 
flood,  and  that  the  diminution  of  the  shoal  must  be  determined  from 
other  considerations. 

It  is  considered  likely  that  the  outlet  would  be  widened  from  the  wear- 
ing away  of  the  outer  shoal,  caused  by  removing  the  end  of  the  south 
dike  for  a  length  of  100  or  200  feet. 

1.  The  original  condition  of  the  navigable  channel  gave  a  depth  of 
about  7  feet  at  mean  low- water. 

2.  The  originally-adopted  project  was  the  prolongation  of  the  channel 
of  Rondout  Creek  into  the  Hudson  River  by  the  construction  of  two  par- 
allel dikes ;  also  of  a  branch  dike  to  direct  the  current  of  the  river  and 
to  protect  the  north  dike  from  the  floating  ice ;  and  there  has  been  no 
modification  of  the  original  project. 

3.  The  amount  expended  to  June  30, 1880,  was  $88,294.65. 

4.  And  at  that  time  the  depth  in  the  chanuel  was  13^  feet  at  mean, 
low-water. 

6.  There  has  been  expended  during  the  year  ending  June  30, 1881,  for 
incidental  purposes  only,  the  sum  of  $344.16,  without  effect  upon  navi- 
gation. 

6.  The  sum  that  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1882,  is  the  available  balance  of  $2,361.19  for  repairs  to 
dikes  arising  from  collisions  of  vessels,  &c.,  and  upon  the  removal  of  a 
portion  of  the  south  dike  at  its  extremity. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  would  be,  at  most,  $1,000  to  $2,000,  to  be  used  in 
removing  any  portion  deemed  necessary  of  the  extremity  of  the  south 
dike. 

The  original  estimate  was $172,500  00 

There  have  been  expended 88,638  81 
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This  work  is  in  the  collection  district  of  New  York ;  nearest  port  of  entry,  New  York. 

Amoant  of  revenue  collected  dnring  the  fiscal  year  ending  June  30,  1881, 
$139,579,562.83.  Amount  of  commerce  and  nayigation  benefited  oy  the  completion 
of  this  work,  |70,000,000. 

ORIGINAL  ESTIMATB.       . 

North  dike 141,60000 

Branch  dike 34,400  00 

South  dike 59,600  00 

Dredging  channel 14,400  00 

Contingencies  and  engineering 22,500  00 

Total 172,500  00 

'  AMOUNTS  APPROPRIATED. 

By  act  approved  June  10,  1872 |10,000  00 

By  act  approved  March  3,  1873 20,000  00 

Amount  allotted  June  8,  1875 : 

From  repairs  of  harbors  on  Atlantic  coast 762  18 

From  contingencies  of  rivers  and  harbors,  &.c 237  82 

By  act  approved  August  14,  1876 30,000  00 

By  act  approved  June  i8,  1878 30,000  00 

91,000  00 

Money  statement. 

July  1,  1880,  amount  available |2,705  35 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 344  16 

July  1,  1881,  amount  available 2,361  19 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     2, 000  00 


D3. 

REMOVING  OBSTRUCTIONS  IX  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  full  project  for  this  improvement,  as  made  in  1867,  has  been  since 
approved  by  parts  from  year  to  year,  with  the  addition  to  the  original 
project  made  for  Ilell  Gate,  of  the  removal  of  reefs  in  the  East  Eiver, 
viz,  Diamond  Reef,  Coenties  Reef,  and  of  a  reef  at  the  North  Brother. 

Capt.  James  Mercur,  Corps  of  En^neers,  continued  in  superintend- 
ence of  the  removal  of  rock  from  Hallet's  Point  Reef,  of  the  excavations 
at  Flood  Rock,  Hell  Gate,  and  of  the  work  of  the  steam  drilling  scow  in 
East  River  and  Hell  Gate  until  June  14, 1881,  having  been  relieved 
from  duty  under  the  orders  of  General  Newton,  by  Special  Orders  No. 
120,  Adjutant-General's  OflBce,  May  26, 1881,  and  it  is  proper  here  to 
acknowledge  the  thorough  skill  and  efficiency  with  which  he  performed 
the  numerous  and  important  duties  confided  to  him. 

BEEF  AT  hallet's  POINT. 

The  operations  here  have  been  the  continuance  of  grappling  and  re- 
moving the  dibris  from  the  explosion  in  1876. 

During  the  fiscal  year  there  have  been  removed  9,823.77  gross  tons  of 
broken  stone,  under  the  contract  with  the  Atlantic  Dredging  Company. 

The  total  amount  of  stone  removed  from  this  reef  since  the  explosion 
is  81,907.84  gross  tons. 

The  contract  with  the  Atlantic  Dredging  Company  has  been  extended 
to  January  1,  1882. 

The  full  depth  of  26  feet  at  mean  low-water  has  been  attained  for  an 
area  bounded  by  the  northeast  edge  of  the  reef  and  a  line  parallel 
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therewith,  and  250  feet  distant  from  it;  this  includes  aboat  two-thirds 
of  the  reef;  over  the  remaining  one-third  there  are  still  shoal  points  hav- 
ing 19  to  20  feet  over  them  at  mean  low-water. 

FLOOD  BOCK. 

During  the  year  the  work  has  been  carried  on  continuously;  the  length 
of  galleries  driven  has  been  7,312  linear  feet,  and  the  number  of  cubic 
yards  of  stone  in  place  removed  18,080. 

The  work  for  the  year  has  been  entirely  in  headings,  without  enlarge- 
ments. The  length  of  galleries  to  June  30, 1880,  was  6,211.08  linear  feet, 
and  the  stone  removed  measured  in  place  amounted  to  ^1,528.38  cubic 
yards. 

Total  length  of  galleries  June  30,  1881,  was  13,523.08  linear  feet,  and 
total  number  of  cubic  yards  in  place  removed  39,608.38. 

The  work  of  excavating  now  proceeds  almost  as  rapidly  as  it  is  possi- 
ble to  push  it,  with  due  regard  to  economy,  and  it  is  probable  that  it 
will  require  nearly  two  years  to  complete  tne  excavations  preparatory 
to  the  final  explosion. 

The  area  already  covered  by  the  excavations  amounts  to  4.844  acres. 

As  the  galleries  extended  to  greater  distances  from  the  shaft  it  be- 
came necessary  to  provide  means  of  ventilation,  and  for  this  object  a 
ventilating  fan  12  feet  in  diameter,  driven  by  a  12"  x  18"  vertical  engine, 
was,  under  the  superintendence  of  Captain  Mercur,  placed  at  the  open- 
ing to  the  shaft ;  the  object  of  the  fan  being  to  exhaust  the  air  &om  the 
galleries,  discharging  the  foul  air  about  20  feet  above  the  level  of  the 
rock,  while  the  fresh  air  should  descend  by  way  of  the  shaft.  Eight 
new  Ingersoll  drills  have  been  provided  and  set  to  work  during  the  year 
as  fast  as  the  progress  made  developed  new  points  for  working.* 

The  large  number  of  driljls  and  the  variety  of  other  machinery  to  be  kept 
in  repair  made  it  necessary  to  increfase  the  facilities  of  Uie  machine-shop, 
and  for  this  purpose  an  engine  lathe,  20  inches  swing  and  12  feet  bed, 
was  purchased  and  put  in  operation. 

Captain  Mercur  gave  his  personal  attention  to  providing  the  proper 
machinery  and  appliances  for  excavating  and  removing  the  rock. 

For  further  information  concerning  the  amount  and  other  details  of 
the  work  done  during  the  fiscal  year  at  Flood  Eock  reference  is  respect- 
ftdly  made  to  the  subjoined  table,  marked  A. 

A  sketch  showing  the  progress  of  the  excavation  to  the  close  of  the 
year  ending  June  30,  1880,  and  June  30, 1881,  is  transmitted  herewith. 

During  the  fiscal  year  ending  June  30, 1882,  the  same  system  of  exca- 
vations at  Flood  Rock  will  be  pursued,  and  it  is  supposed  that  the  prog- 
ress will  be  even  greater  than  for  the  past  year. 

OPERATIONS  WITH  STEAM-DRILLING  SCOW. 

At  the  beginning  of  the  fiscal  year  it  was  found  necessary  to  make 
some  repairs  to  the  hull  and  machinery  of  the  drilling  scow.  This  was 
completed  by  August  10, 1880.  The  scow  was  then  placed  upon  Heel 
Tap  Rock  in  Hell  Gate,  and  by  surface  blasting  and  drilling  the  reef 
was  reduced  at  the  close  of  operations,  December  21,  to  20  feet  at  mean 
low-water. 

While  the  scow  was  in  winter  quarters  a  new  bridge  for  the  drill  car- 
riages was  put  up,  machinery  overhauled  and  repaired. 

In  April,  1881,  a  grapple  was  put  to  work  on  Heel  Tap  Rock  and  re- 
moved the  rock  broken  by  the  drilling  scow  in  the  previous  fall,  195.04 
cubic  yards  being  taken  up. 

From  May  17  to  June  20  the  scow  was  again  at  work  on  Heel  Tap  Rock, 
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and  during  that  time  broke  up  the  reef  to  the  proper  depth,  as  supposed. 
After  the  grapple  has  removed  the  broken  stone  it  will  be  determined 
whether  it  will  be  necessary  to  send  the  scow  back. 

On  June  20  the  scow  was  placed  upon  the  reef  near  the  Korth  Brother 
Island.  Relerence  is  respectfully  made  to  the  subjoined  report  of  Gen- 
eral Boy  Stone,  assistant  engineer,  marked  B. 

It  is  probable  that  the  Heel  Tap  Eock  and  the  rock  near  the  North 
Brother  will  be  removed  before  December  next,  and  it  is  proposed  to 
begin  in  the  spring  the  removal  of  Frying  Pan  at  Hell  Gate. 

1.  The  original  condition  of  the  channel  of  East  Biver  and  Hell  Gate 
was  the  existence  of  many  large  and  dangerous  rocky  obstructions  to 
navigation.  The  depth  over  Diamond  Beef  at  mean  low- water  was  17J 
feet;  over  Coenties  Beef,  14.3  feet;  over  Frying  Pan,  11  feet;  over  Pot 
Bock, 20  feet:  over  Heel  Tap,  12.1  feet;  over  reef  at  the  North  Brother 
16  feet.  Hallet's  Point,  from  the  shore  at  Astoria,  projected  under  water 
325  feet  to  the 'contour  line  of  26  feet  at  mean  low- water,  and  embraced 
an  area  of  about  3  acres.  The  Middle  Beef,  with  an  area  of  about  9  acres, 
lay  in  the  middle  of  the  channels  at  Hell  Gate,  having  a  small  backbone 
projecting  above  high- water,  and  caught  vessels  swept  upon  it  by  the 
ebb  currents  which  passed  directly  over  the  rock.  Hallet's  Point  and 
the  Middle  Beef  may  be  said  to  have  been  alternate  in  mischievous  func- 
tions ;  vessels  which  escaped  one  ran  a  great  risk  of  falling  upon  the 
other.  What  added  considerably  to  the  danger  from  these  reefs  was 
the  bend  at  right  angles  of  the  river  at  the  spot. 

2.  The  originally-adopted  project  for  the  improvement  was  the  least 
extensive  of  three  projects  discussed  by  the  engineer  in  charge.  That 
one  now  being  carried  out  was  judged  by  the  authorities  in  1867  to  be 
too  extensive  and  costly.  The  project  first  adopted  was.  the  removal 
of  Pot  Bock,  Frying  Pan,  Way's  Beef,  Shelldrake,  the  rock  off  Negro 
Point,  the  rocks  near  Woplsey's  bathhouse,  BlackweU's  Bock,  portions 
of  Hallet's  Point  and  of  Scaly  Bock.  Sea-walls  were  designed  for  the 
Middle  Beef,  Hog's  Back,  the  Bread  and  Cheese,  and  a  beacon  for  By- 
landei^s  Beef. 

The  project  most  favored  by  the  engineer  in  charge,  which  included 
likewise  the  total  removal  of  Hallefs  Point  and  of  the  Middle  Beef,  has, 
as  time  passed,  received  the  approval  of  the  authorities. 

The  project  first  intended  solely  for  Hell  Gate  has  also  been  modified 
by  incorporating  with  it  rocky  obstructions  in  the  Bast  Biver,  Diamond 
Beef,  Coenties  Beef,  and  a  reef  near  the  North  Brothers. 

3.  The  amount  expended  thereon  to  the  close  of  the  fiscal  year  ending 
June  30,  1880,  was  $2,359,280.57. 

4.  The  condition  of  the  improvement  was  the  removal  of  Diamond, 
Coenties,  Way's  Beef,  and  Shelldrake  to  the  depth  of  26  feet  at  ipean 
low- water,  fhe  tunneling  and  explosion  of  Hallet's  Point,  and  the  re- 
moval of  a  large  portion  of  the  debris  with  a  least  depth  over  any  por- 
tion of  J.7  feet  at  mean  low-water,  the  tunneling  of  the  Middle  Beef 
/Flood  Bock)  to  the  extent  of  6,211.08  linear  feet,  and  the  removal  there- 
m>m  of  21,529.38  cubic  yards  of  stone  measured  in  place.  The  "Bread 
and  Cheese,"  a  dangerous  reef,  had  been  inclosed  and  embanked  by 
Commissioners  of  Charities  and  Correction  of  New  York  City. 

5.  The  amount  exi)ended  during  the  year  ending  June  30, 1881,  was 
$256,981.47. 

The  area  off  Hallet's  Point,  which  has  been  brought  to  the  depth  of  26 
feet  at  mean  low- water,  is  about  two-thirds  of  the  whole  area,  and  double 
of  what  it  was  on  June  30, 1880 ;  the  least  depth  on  the  remaining  portion 
not  removed  to  full  depth  is  19  feet  at  mean  low- water;  Heel  Tap  Bock 
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has  been  broken  np,  the  tannels  at  the  Middle  Beef  (Flood  Eock)  dar- 
ing the  year  were  tWven  an  additional  length  of  7,312  linear  feet,  with, 
the  removal  of  18,080  cubic  yards  of  stone  measured  in  place. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  end- 
ing June  30, 1882,  is  the  balance  available,  $307,903.16,  which  will  be 
expended  in  completing  the  removal  of  the  dSbris  at  Hallet's  Point  to 
the  depth  of  26  feet  at  mean  low -water,  removing  Heel  Tap  and  the 
reef  at  the  North  Brother,  with  some  work  on  Frying  Pan  and  Pot 
Eock,  and  in  extending  the  tunnels  and  excavations  in  the  Middle 
Beef  jfFlood  Eock). 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  with  the  approved 
and  adopted  project  is  $2,215,078.55. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port 
of  entry  is  New  York  City. 

The  amount  of  revenue  collected  during  year  ending  June  30, 1881, 
was  $139,579,562.83.  The  amount  of  commerce  and  navigation  ben- 
efited by  the  completion  of  this  work  would  be  about  $4,000,000  daily. 

ORIGINAL  ESTIMATE. 

Removing  reefs  at  Hell  Gate  and  Diamond  and  Coenties  reefe |5, 139, 120  DO 

AMOUNTS  APPROPRIATED. 

By  act  approved  Julv  25,  lHr>8 |85,000  00 

By  act  approved  April  10, 18H9 178,200  00 

Bvact  approved  July  11, 1H70 250,000  00 

Bv  act  approved  "March  3, 1871 250,000  00 

By  act  approved  June  10, 1872 225,000  00 

By  act  approved  March  'J,  1873 225,000  00 

By  act  approve<l  June  23, 1874 225,000  00 

By  act  approved  March  3, 1875 250,000  00 

By  act  approved  August  14,1876 * 250,000  00 

By  act  approved  June  18, 1878 350,000  00 

Bv  act  approved  March  3, 1^79 •. 250,000  00 

BV  act  approve<l  June  14, 18^0 200,000  00 

By  act  approved  March  3, 1881 200,000  00 

Deduct  amount  reverted  to  United  States  Treasury $3, 158  55 

Deduct  amount  reverted  to  the  Harlem  Kiver 11,000  00 

14,158  55 

2,924,041  45 
Amount  expended 2,616,262  04 

AMOUNT  EXPENDED  DURING  YEAR  ENDING  JUNE  30,  1881. 

Removing  reef  at  Hallet's  Point  $32,746  72 

Excavations  at  Flood  Rock 16:3,649  49 

Crib  between  Great  and  Little  Mill  Rocks 4,069  88 

Steaj^-drilling  scow  operating  on  Heel  Tap  Rock  and  North  Brother 56, 467  29 

Rhinelander's  Reef ; .'. .  48  09 


256,981  47 

Money  statement 

July  1, 1880,  amo^nt  available §296,638  81 

Amount  received  from  sale  of  coal  to  Capt.  James  Mercur.. .  123  75 

Amount  appropriated  by  act  approved  March  3, 1881 200, 000  00 

$496,762  56 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 188,859  40 

July  1, 1881, outstanding  liabilities 57,385  13 

246,244  53 

July  1,1881,  amount  available 250, 518  03 

Amount  (estimated)  reauired  for  completion  of  existing  project 2, 215, 078  55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1683 .      300, 000  00 
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lubltj  showing  progress  on  Flood  Kock  far  fiscal  yvar  ending  June  30, 1881. 

Linear  ffct  of  cileries  driven 7,312 

Cubic  yaifls  uf  rock  removed 18.080 

HoleH  drille<l   tjo'^  360 

Number  of  blasts 61*595 

Number  of  exploders  used , 61,595 

Feet  of  fuse  used 240,^8 

Pounds  of  powder  used 48, 866 

Number  of*^ cars  hoisted 82,102 

B. 

report  of  mb.  roy  stone,  assistant  unginerr. 

United  States  Stkam-Drilling  Scow, 

North  lirother  Reef,  July  1,  1.S81. 

Sir:  Respecting  the  nptTations  of  the  United  8tHM»«  Ht^^am-d rilling  scow  under  ni\ 
charge  for  the  past  tisral  year,  1  have  the  honor  to  report  as  follows:  ' 

After  the  conclusion  ot*  work  upon  Diamond  Reef  on  June  30,  1880,  the  scow  was 
towed  to  Gowanus  Creek,  and  the  time  to  August  10  was  occupied  in  examining  and 
scraping  the  hottom  of  scow,  painting,  and  general  repairs  to  hull  and  machinery  and 
to  the  steamer  Star. 

Work  upon  Heel  Tap  Rocks,  Hell  Gate,  began  August  10,  with  surface  blasting  and 
removal,  by  divers,  of  the  sharp  peaks  of  the  reef. 

Drilling  was  commenced  October  5,  and  was  carried  on  with  much  less  difficulty 
than  was  anticipated  in  the  rapid  tide-way  of  Hell  Gate;  the  cost  of  drilling  and  all 
attendant  Avork  being  less  than  on  any  previous  work,  and  very  much  less  than  for 
the  years  previous  to  1-71).* 

This  is  due  mainly  to  the  increaseof  boiler  power  in  1878,  and  the  subsequent  improve- 
ment in  hauling  gear,  and  in  the  arrangements  for  shifting  engines,  &c. 

By  the  close  of  the  season's  work,  December  21,  this  reef  was  reduced  to  20  feet  t 
mean  low-water,  and  a  large  amount  of  broken  rock  left  to  be  removed  by  grapple  in 
the  spring. 

During  the  winter,  while  the  scow  lay  in  Gowanus  Creek,  a  new  bridge  for  drill  car- 
riaj^e  was  built  (creosoted),  the  position  of  dome-hoisting  engines  changed,  almost  an 
entire  new  deck  laid  and  sheathed,  beside  the  usual  repairs  to  engines  and  machinery 
and  putting  new  boiler  in  steamer  Star.  In  April,  1881,  a  grapple  dredge  was  emj>loyed 
for  6.9  da\  s  upon  the  Heel  Tap  Reef  and  removed  195.04  cubic  yards  of  rock.  On  May 
17,  work  was  recommenced  there  with  the  drilling  scow,  and  all  the  solid  rock  that 
could  be  found  above  the  26-foot  plane  drilled  andl)lasted. 

In  one  month  15  dome  positions  were  found,  154  holes  drilled,  aggregating  1,394.3  feet 
in  drpth  and  blasted  with  6,332  pounds  No.  2  extra  giant  powder. 

On  June  20,  the  scow  was  removed  to  North  Brother  Reef,  near  Port  Morris,  and  to 
this  date  4  positions  have  been  located,  65  holes  drilled,  aggregating  679.25  f«*et  in 
depth,  and  blasted  with  3,229  pounds  No.  2  extra  giant  powder,  and  66.08  cubic  yards 
of  rock  have  been  removed  by  divers. 

No  serious  damage  by  collision  has  occurred  during  the  j>a8t  year. 

The  vessel  and  machinery  are  in  excellent  order  for  service. 
I  have  the  honor  to  be,  your  obedient  servant, 

Roy  Stone, 
AssxsUint  Engineer  and  Superintendent 

Col.  John  Newton, 

Corps  of  Engineei%  U.  8,  J. 

*  Average  cost  of  linear  foot  of  hole  drilled,  including  placing  of  scow,  lowering  dome, 
expeubcs  of  drilling,  cost  of  shari>ening  drills,  expenditure  of  steel,  hoisting  up  dome 
after  drilling  operations,  and  heaving  oif  scow: 

Diamond  Reef,  1879-'80 ^1  22 

Heel  Tap  Rock,  1880 '. 0  75 

North  Brother  Reef,  1881 0  67 
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Tabular  statement  of  operations  from  July  1, 1880,  to  July  1,  1881. 


Cubic  yftrds  of  rock  removed!  JyJ^e®;;;;;-;";;; •;"-■;--•-;" 

Total  number  of  holes  drilled 

TottU  number  of  feet  drilled 

Averaci' depth  of  holes feet.. 

Size  ot  drilling  bit inches.. 

Average  number  of  feet  of  holes  drilled  by  each  machine  per  shift  of  eight 
h  o  n  rs    

Average  cost  of  sharpening  a  drill 

Avoni;:i'  number  of  foet  drilled  to  each  sharpening 

Expenditure  of  steel  to  each  foot  of  hole  drilled ounces . . 

Avt'ingc  cost  of  linear  foot  of  hole  drilled,  including  placing  of  scow,  lower- 
ing dome,  expenses  of  drilling^  cost  of  sharpening  drills,  expenditure  of 
steel,  hoistinie  up  dome  after  drilling  operations,  and  heaving  off  scow 

Number  of  drill-hole  blasts ■. 

Amount  of  powder  for  drill-hole  blasts pounds . . 

Average  number  of  pounds  of  powder  to  each  cubic  yard  of  rock  removed 

A vei-agc  cost  of  powder  to  each  cubic  yard  of  rock  removed 

Total  time  of  dredging     days.. 

Average  cost  of  dredging  and  dumping  one  cubic  yard  of  debris 

Cost  per  cubic  j'ard  of  rock  removed 

A  verage  amount  of  powder  per  foot  of  hole  drilled pounds . . 

Average  cost  of  powder  pi^r  foot  of  hole  drilled 

Numberofsu  r  f aoo  blasts 

Amount  of  powder  for  sui-face  blasts l>ouuds. . 


Heel  Tap 
Hock. 


195.04 

832.58 

268 

2, 549. 7 

9.8 

5.1 

12.92 

$1.65 

22.2 

0.8 


North  Brotii- 
erBoef. 


66i08 
65 

679.25 
10.45 

12.72 
11.65 
20.9 
0.7 


$0.81 

$0,67 

24 

4 

11, 170 

3.299 

10.87 

H89 

flL92 

$6.02 

$22.18 

4.4 

4.9 

$1.98 

$2.20 

40 

4,661 

Tahnlaied  statement  of  the  commerce  of  the  port  of  New  York^  for  the  years  1H77,  1878, 

1879,  and  1880. 


ViC£8R[^  KM-BKBD. 


Year. 


1877 
IHTS 
1879 
1880 


Coastwise. 


I 


American. 


Number.       Tons.       Number.       Tons. 


Foreign. 


Total. 


2,378 
2. 105 
2.014 
2,  255 

1,  667,  677 
1,  648,  892 
1, 716, 155 
1,  928, 685 

2,216'  1,063,114 

2,  213  1  1, 132, 170 

2,397  I  1,244.803 

2,366  1,309,800 


Number.  I      Tons.       iNiimber.*    Tons. 

_.     : i_ i 


3,  579  3,  609, 186 

4,260  I  4,412,856 

5,172  ,  5,417,022 

5,  775  I  6,  301,  482 


8, 173  6,  339, 977 

8,578  ,  7,193,918 

9.583  I  8,377.980 

10, 396  9. 539,  887 


VK6SEL8  CLF.AHED. 


Total. 


Num1)er. '    Tons. 


8, 764  I  6, 477, 998 

7,652.244 

10,092  I  8,473,664 

11,292  I  9,944,757 


KLNIIRK  AND  TONXAGB  OF  STEAM  AITO  SAILIXO  VE8ftR[je,  BABGE8,  AMD  CAKAL  BOATS  BBLOKOIXG  TO  THB 

IX)BT  OF  KBW  TOEK. 


Sailing  vessels.    ,    Steam  vessels. 


Tear. 


1877... 
1878... 
1879  .. 
1880... 


Tons. 


,  Num-       «,„„ 
I  ber.  I      T***^- 


2,614  587,015.80 

2,  652  I  607, 182.  94 

2,  623  !  579,  804. 11 

2,  495  648, 186. 84 


803 
801 
796 
824 


I  Num 
ber. 


Barges 
I      Tons. 


347, 522.  01 
312. 240. 13 
289,477.74 
290. 674, 46 


605 
525 
536  I 
402 


Canal  boats. 


Total. 


Nnm- 
'  ber.  . 


117,464.34  , 
120,  659. 90 
129,045.30 
79, 195. 80  I 


3.')9 
361 
404 
402 


Tons. 


I  Num- 
ber. 


Tons- 


25, 436.  09  4, 261  1,  087. 439. 14 

27,  738. 38  4. 339  ,  1,  067. 821.  35 

32,  314. 13  !  4, 359  i  1, 026,  641. 28 

32,  000. 62  I  4, 123  |  900. 067. 72 


I 
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Tabulated  statement  of  the  commerce  of  the  port  of  Xew  Tork^  ^-c.-i-Continned. 

VALUE  OP  KXP0KT8,  IMPOBTO,   AKP  DUT1K8  COLLECTED  AT  I'ORT  OF  NEW  YORK. 

Year.  I       Exports.       '       Imports.  Ihities. 


1877 $326,431,140         $329,  088,  Ptt8  '    $91,  056,  961  »7 


1878 I        362,522,088  I        303,186,867 

1879 371,046,609  424,189.123 

1880 1        425,193,099  |        539,  3j?6,  776 


91.431,647  25 
96, 817,  543  06 
130, 431, 007  56 


D  4. 

IMPROVEMENT  OF  BUITERMILK  CHANNEL,  NEW  YORK. 

The  project  and  estimate  for  this  work  was  submitted  March  27, 1880, 
as  an  indorsement  upon  a  communication  of  the  Hon.  Levi  P.  Morton  to 
the  Chief  of  Engineers.    Estimated  cost,  $140,000. 

The  project  recommended  the  removal  of  a  sand-bar  located  about 
midway  between  Governor's  Island  and  Atlantic-street  ferry,  Brooklyn. 
The  effect  of  the  shoal  is  to  narrow  and  divide  one  of  the  most  imjJor- 
tant  channels  of  the  harbor  of  New  York. 

Under  the  appropriation  of  June  14,  1880,  of  $60,000,  a  contract 
was  made  with  Henry  DuBois,  October  20, 1880,  for  dredging  the  shoal 
within  certain  limits  to  a  depth  of  26  feet  at  mean  low-water,  at  35  cents 
per  cubic  yard,  measured  in  place. 

The  original  estimate  was  $140,000  for  570,000  cubic  yards  of  material 
measured  in  place,  which  was  at  the  rate  of  24^  cents,  nearly,  per  cubic 
yard.' 

The  proposals  made  under  public  advertisement,  however,  have  far 
exceeded  this  rate,  and  if  continued  in  the  future  it  will  be  necessary 
to  increase  the  above  estimate  one-half  and  make  it  $210,000. 

A  further  appropriation  of  $60,000  was  made  and  approved  March  3, 
1881,  with  which  it  is  proposed  to  enter  into  another  contract  on  Sep- 
tember 30  next  (the  date  of  expiration  of  the  present  contract),  after 
public  advertisement,  and  continue  the  work  of  the  removal  of  the  shoal. 

1.  The  channel  in  its  original  condition  was  obstructed  by  a  lar^e  shoal, 
with  a  minimum  depth  of  9^  feet  at  mean  low-water,  which  lay  in  the 
direct  track  of  navigation,  too  near  the  wharves  of  Brooklyn  for  the 
safe  passage  or  manceuver  of  large  vessels. 

2.  The  originally  adopted  project  for  the  improvement  was  the  re- 
moval of  a  sufficient  portion  of  this  shoal  to  the  depth  of  26  feet  at  mean 
low- water,  and  thereby  to  increase  the  depth  and  width  of  the  channel. 

3.  Nothing  had  been  exi>ended  to  the  30th  June,  1880. 

4.  No  alteration  in  the  condition  of  the  channel  to  that  da'e. 

5.  The  sum  of  $25,421.01  was  expended  during  thetiscU  year  ending 
June  30,  1881,  and  the  removal  of  about  80,0^0  cubic  yards  of  material 
in  place  effected  with  an  increase  to  the  depth  and  width  of  the  channel. 
No  survey  having  been  made  at  the  close  of  the  fiscal  year,  nothing 
more  precise  of  the  condition  of  the  channel  can  now  be  stated. 

6.  During  the  fiscal  year  ending  June  30,  1882,  it  is  proposed  to  ex- 
pend, with  advantage  to  the  improvement,  the  sum  of  $94,578.99,  and  to 
further  increase  the  width  and  depth  of  the  channel. 

7.  The  estimated  amount  required  for  the  entire  and  pt  rmanent  com- 
pletion of  the  work  of  improvement  in  accordance  with  the*approved 
and  adopted  project  is  $20,000,  but,  owing  to  the  large  and  unexpected 
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advances  in  the  cost  of  dredginp:  since  the  first  estimate  was  made,  it  is 
not  unlikely  that  a  further  appropriation  of  $90,000  will  be  required. 

The  amount  of  commerce  and  navigation  interested  in  this  improve- 
ment is  very  great,  though  impossible  to  be  furnished  accurately,  since 
it  forms  apart  not  easily  separated  from  the  rest  of  the  commerce  of  the 
port  of  New  York. 

In  a  communication  furnished  by  Messrs.  J.  P.  &  G.  C.  Robinson, 
June  29,  1880,  and  to  be  found  in  Report  of  Chief  of  Engineers  for  1880, 
Part  1,  pages  500  and  507,  it  is  stated  that  at  five  piers  south  of  South 
fony,  during  the  year  1879  there  were  1,040  ships,  barks,  steamships, 
and  brigs,  besides  canal  boats  and  lighters.  For  the  first  quarter  of 
1880,  there  were  reported  423  vessels. 

Just  in  the  neighborhood  there  are  immense  store-houses  and  grain- 
elevators. 

^lessrs.  Robinson  also  state  that  within  a  month  or  so  of  the  time 
when  they  wrote,  two  large  vessels  were  aground  on  the  shoal. 

This  work  is  iu  the  collection  district  of  New  York.  The  nearest  port  of  entry  is 
New  York  City. 

The  amount  of  revenue  collected  during  the  last  fiscal  year  was  $139,579,r)62.83. 
The  nearest  light-bouse  is  Robbia's  Reef  Amount  of  commerce  benefited  by  the 
completion  of  this  work,  about  |l,500,000  daily. 

ORIGINAL  ESTIMATE. 

Fur  dredgiug  570,000  cubic  yards $140,000  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  14,  1880 $60,000  00 

By  act  approved  March  3,  1881 60,000  00 

120,000  00 
Auiount  expended 25,421  01 

Money  statement. 

July  1,  1880,  amount  available  $60,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 60, 000  00 

$120, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 25,421  01 

Julv  1,  1881,  outstanding  liabilities 5,600  00 

31,021  01 

July  1,  1881,  amount  available 88,978  99 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1883.      60. 000  00 


Abstract  of  bids  for  dredging  Buttermilk  ChanneljNew  York  Harbor  ;  opened  Sepietubir  23. 

1880. 


ElUah  Brainerd.  jr $0  85 

Honrv  E.  DuBoia 35 

Morris  &  Camings  Dredglug  Company ^ .     1  00 

William  Flannery 43 

GeorjfeC.  Fo1m»8  &  Co 

Atlantic  Dredging  Company '    110 


$3  per  ton  for  stone  over  1  torn. 
85  cents,  in  scows. 
71  cents,  in  scows. 
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Ahitraoi  of  coniraoifor  dredging  Buttermilk  Channel^  New  T&rh  Harbor. 


Contractor. 


Residence. 


Date  of  con- 
tract. 


Henry  E.  DuBois |  Brooklyn,  N.  Y. '  Oct.  20,  1880. 


Sattject  of  contract. 


Remarks. 


Dredginfc  shoid  InBat-    To  be  completed  by 
tennilk  Channel.        i      September  30, 1881. 


D5. 

IMPROVEMENT  OF  HARLEM  RIVER,  NEW  YORK. 

The  survey  of  this  work  was  directed  by  the  act  approved  June  23, 
1874;  and  on  Febniary  18,  1875, 1  reported  a  project  and  estimate  for 
the  improvement  of  the  river  from  Kandall's  Island  to  the  Hudson 
Eiver. 

The  commissioners  appointed  by  the  supreme  court  have  not  yet 
completed  the  work  of  acquiring  tiie  right  of  way  for  the  proposed  cut 
or  canal  to  connect  the  Harlem  and  Hudson  rivers. 

The  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
York.    Nearest  light- house,  North  Brother  Island. 

Amoant  of  revenue  collected  during  the  year  ending  June  30, 1881,  $139,579,56:^.83. 
Amount  of  commerce  to  bo  benefited  by  this  work, . 

ORIGINAL  ESTIMATE. 

For  15-foot  channel v $2,100,000  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  18,1878 $300,000  00 

By  act  approved  March  3, 1879 100,000  00 

400, 000  00 

Money  statement 

July  1, 1880,  amount  available $400,000  00 

July  1,1881,  amount  available 400,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 700, 000  00 


D  6. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

The  act  approved  June  18, 1878,  directed  the  survey  of  Flushing  Bay, 
the  results  of  which,  with  a  project  of  improvement  and  estimates  of 
cost,  were  reported  January  8,  1879. 

The  method  of  improvement  recommended  was  by  diking  and  dredg- 
ing; by  means  of  dikes  a  tidal  reservoir  was  to  be  formed  on  the  west 
or  Newtown  side,  having  its  entrance  at  the  head  of  the  bay,  by  which 
means  the  tide  of  the  bay  would  be  received  and  emptied  through  a 
channel  on  the  east  side,  and  thus  maintain  a  suitable  depth  after  hav- 
ing once  gained  it  by  dredging. 

The  estimate  for  diking  was  $154,410.50,  and  for  dredging,  $19,089.50. 
Total,  $173,500. 

The  appropriation  of  March  3, 1879,  amounting  to  $20,000,  was  de- 
voted to  the  construction  of  that  portion  of  the  line  of  diking  lying  near- 
est the  head  of  the  bay.    Much  opposition  was  manifested  against  the 
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system  of  dikes  at  first  on  the  part  of  residents  ou  the  Newtowu  sid& 
of  the  bay,  undoubtedly  because  the  channel  proposed  to  be  made  would 
lie  on  the  east  side,  at  least  in  its  deeper  portions.  Other  minor  rea- 
sons existed  for  the  opposition,  doubtless,  but  not  of  sufficient  moment  to 
mention  here. 

Considerable  discussion  was  had  as  to  the  prospect  of  the  diking  sys- 
tem causing  general  shoaling  of  the  bay,  which  result  was  not,  however, 
considered  at  a-ll  likely  by  the  engineer  in  charge. 

The  next  approi)riation,  $15,000,  approved  June  14, 1880,  was  coupled 
with  the  following  proviso: 

Providedy  That  in  the  judgmeut  of  the  engineer  officer  in  charge  this  expenditure 
can  be  ma<^le  without  serions  detriment  to  the  property  interests  on  the  Newtown  side. 

And  it  wsis  decided  to  expend  it  in  dredging  along  the  line  where  it 
was  supposed  the  future  channel  would  fonn;  that  is,  east  of  the  dike. 
The  reasons  for  dredging  at  this  time  were  that  an  immediate  necessity 
existed  for  a  greater  depth,  and  it  was  evident  that  many  years  must 
elapse  before  the  dike  couM  be  completed  and  aid  in  forming  the  desired 
channel. 

A  contract  was  made  with  Mr.  William  Flannery  to  dredge  a  channel 
about  6,000  feet  long  leading  from  a  depth  of  6  feet  at.  mean  low- water 
on  the  East  Eiver  side  to  a  coiTcsponding  depth  in  the  channel  of  the 
creek  at  Flushing,  and  G5  feet  wide. 

The  dredging  was  reported  as  completed  on  June  24, 1881,  but  the 
final  payment  had  not  been  made  prior  to  the  close  of  the  fiscal  year, 
from  the  necessity  of  having  to  await  the  report  of  the  survey  being 
made  of  the  improved  channel. 

Auother  appropriation  of  $10,000  was  made  March  3,  1881,  making 
the  total  of  appropriations  $45,000. 

1.  The  original  condition  of  the  navigable  channel  was  a  depth  at  the 
shoalest  part  along  the  line  leading  to  Flushing  of  3.9  feet  at  mean  low- 
water,  and  it  was  not  therefore  available  for  commerce. 

2.  The  originally  adopted  project  for  the  improvement  was  the  forma- 
tion of  a  tidal  basin  by  means  of  dikes,  which  by  its  filling  and  emptying 
through  one  channel  would  keep  up  a  depth  of  6  feet  at  mean  low- water, 
and  even  more  after  once  having  been  dredged.  No  modification  has 
been  made  in  the  project. 

3.  The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jnne 
30,  1880,  was  $11,941.89. 

4.  During  that  fiscal  year  but  a  portion,  about  3,000  feet,  of  diking 
was  ctmstructed,  which  would  have  no  decided  eftcct  upon  the  channel. 

5.  The  amount  expended  during  the  year  ending  June  30,  1881,  was 
814,234.89,  upon  diking  and  dredging,  and  a  narrow  channel  having  a 
depth  of  (i  feet  at  mean  low-water  now  communicates  witli  the  creek  at 
Flushing. 

G.  The  amount  that  can  be  profit^ibly  expended  in  the  fiscal  year  end- 
ing June  30, 1882,  is  the  available  balance,  $18,823.22.  After  paying 
outstanding  liabilities,  the  remainder  to  be  devoted  to  widening  the 
dredged  channel  and  to  diking. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  inii)rovement  in  accordance  witli  the  approved 
and  adopted  project  is  $128,500 ;  but  it  is  probable  that  the  project  may 
be  (!ompleted  for  $75,000. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  un- 
provement  is  unknown ;  it  is  assumed  that  a  development  of  trade  by 
water  would  follow  the  improvement. 
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Flushing  Bay  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
York.    Nearest  light-house,  North  Brother  Island. 

Amount  of  revenue  collected  daring  the  past  fiscal  year,  $139,579,562.83.  Amount 
of  commerce  to  be  benefited  by  this  improvement, . 

AMOUNTS  APPKOPRIATED. 

By  act  approved  March  3, 1879 $^0,000  00 

By  act  approved  June  14,  1880 15,000  00 

By  act  approved  March  3, 1881 10,000  00 

45, 000  00 

Amount  expended 2ti,  176  78 

ORIGINAL  ESTIMATE. 

4,400  linear  feet  of  pile  dike,  at  f  10 $44,000  00 

7,800  linear  feet  of  pile  dike,  at  |9 70,200  00* 

900  linear  feet  of  pile  dike,  at  $7.50 6,750  00 

3,600  linear  feet  of  single  piling,  at  $3.70 13,320  00 

Contingencies,  engineering,  &c 20, 140  50 

154,410  50 

ESTIMATED   COST  OF   DIKES,  WITH  DREDGING. 

4,400  linear  feet  of  pile  dike,  at  $10 $44,000  00 

7,800  linear  feet  of  pile  dike,  at  $9 70,200  00 

900  linear  feet  of  pile  dike,  at  $7.50 6,750  00 

3,600  linear  feet  of  single  piling,  at  $3.70 13,320  00 

83,000  cubic  yards  of  dredging,  at  20  cents 16,600  00 

Contingencies,  engineering,  &c 22,630  00 

173, 500  00 

Money  statement. 

July  1,  1880,  amount  available $15,639  45 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

125,639  45 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,816  23 

July  1,  1881,  outstanding  liabilities 4,531  48 

11,^47  71 

Jnly  1,  1881,  amount  available 14,291  74 

Amount  (estimated)  required  for  completion  of  existing  project 128,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     30, 000  00 


Abstract  of  bids  for  dredging  in  Flushing  Bay,  Xeiv  York ;  opened  December  7,  1880. 


Price  per  ' 
No.'  Name  of  bidder.  cubic  yd.  '  Kemarks. 


I 


1  I  Eliiah  Brainenl,  jr   

2  '  Atlantic  Di-edging  Company 

3  I  Henry  E.  Du  Boie 

4  Morns  Sc  Cuminecs  Dredging  Company 

5  (  William  Flanuery 


in  scows. 


$0  34 
27 
18 
27 
17 


Abstract  of  contract  for  dredging  in  Flushing  Bay,  New  York. 


Contractor. 


Residence. 


Date  of  con- 
tract. 


Subject  of  contract. 


Remarks. 


"William  Flannery |  New  York,  N.  Y. 


Dec.  15, 1880     Dredgins  channel  in 
I      Flushing  Bay. 


To  be  completed  June 
1,  1881. 
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I>7. 

IMPROVEMENT  OF  GOWANUS  BAY.  NEW  YORK. 

The  survey  of  Gowanus  Bay  was  directed  by  the  act  approved  June 
14,  1880,  and  the  results,  with  a  project  for  improvement  and  estimates 
of  cost,  reported  January  1 1, 1881.  Estimated  cost,  $183,000.  The  pro-' 
ject  was  to  dredge  the  channel  of  Gowanus  Canal  from  the  bridge  on 
Hamilton  avenue  to  the  pier  at  the  foot  of  Twenty-seventh  street, 
Brooklyn,  and  thence  in  a  general  southwesterly  direction  to  prolong 
t'l^  excavation  to  the  18  foot  contour  line  of  the  harbor. 

There  was  no  choice  as  to  the  direction  and  position  of  the  proi)Osed 
line  of  deepening,  on  account  of  being  circumscribed  by  the  pier  lines 
proposed  by  a  commission  in  1875. 

It  was  stated  that  the  channel  so  dredged  wouhl  not  be  pi^fmanent, 
and  it  was  probable  would  not  for  many  years  receive  any  assistance  in 
maintaining  its  depth  from  the  contraction  due  to  the  construction  of 
piers  out  to  the  legal  limit. 

A  channel,  partly  natural  and  partly  dredged,  already  existed  from 
the  Hamilton  Avenue  Bridge  to  the  southwest  comer  of  the  Brie  Basin, 
a  portion  of  it  lying  within  the  pier  line  reeommended  in  1875. 

By  the  act  approved  March  3,  1881,  an  appropriation  of  $40,000  was 
granted  for  **  deepening  and  widening  the  channel  in  Gowanus  Bay  and 
the  harbor  of  New  York." 

The  terms  in  which  the  appropriation  is  couched  seem  to  point  to  the 
improvement  of  the  existing  channel  which  lay  partly  within  the  pro- 
jected pier  lines,  and  was  removed  from  the  lines  of  the  project  submit- 
ted to  Congress  in  the  report  of  January  11,  1881.  Messrs.  Beard  & 
Robinson  submitted  a  paper  to  the  engineer  in  charge  by  which  they 
proposed  to  relinquish  for  all  time  (so  long  as  the  channel  should  exist) 
all  right  to  build  out  piers  from  the  wall  of  the  Erie  Basin  which  should 
interfere  with  such  channel  along  the  wall  of  the  basin. 

A  petition  from  the  Maritime  Association  of  New  York  was  at  the 
same  time  presented  to  dredge,  starting  from  the  southwest  angle  of 
the  Erie  Basin,  in  a  northerly  direction  close  to  the  western  wall  of  the 
basin  to  the  deep  water  of  the  harbor. 

All  of  these,  including  the  terms  of  the  appropriation  itself,  tended 
to  take  the  channel  away  from  the  lines  laid  down  in  the  map  sent  with 
the  official  report,  and  to  deprive  the  wharves  of  Bush  &  Denslow  and 
of  the  Phcenix  Chemical  Works  on  the  south  shore  of  Gowanus  Bay  of 
the  advantages  of  the  channel. 

Under  these  circumstances  it  was  recommended  to  the  Engineer  De- 
partment by  letter  of  June  7, 1^81,  from  this  office,  to  dredge  the  exist- 
ing channel  from  Hamilton  avenue  to  the  southwest  corner  of  Erie 
Basin,  under  the  stipulation  aforesaid  of  Messrs.  Beard  &  Robinson  not 
to  interfere  with  the  same,  and  thence  to  divide  it  into  two  branches, 
one  to  the  north  in  compliance  with  the  petition  of  the  Maritime  Associa- 
tion, and  the  other  to  the  south  to  accommodate  the  shipping  at  wharves 
of  Bush  &  Denslow,  and  of  the  Phoenix  Chemical  Works. 

It  was  also  stated  in  this  communication  that  the  north  and  south 
branches  starting  from  the  southwest  angle  of  Erie  Basin  lay  without 
the  i)roposed  pier  lines  and  could  be  undertaken  without  further  delay 
or  waiting  for  searches  of  title,  or  legal  matters  pertaining  to  the 
agreement  of  Messrs.  Beard  &  Robinson. 

The  rei)ly  tOj  the  comoiunication  was  -not  received  prior  to  the  end  of 
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the  fiscal  year,  and  no  a-ction  can  be  reported  either  as  to  the  adopted 
phin  or  to  future  operations  under  the  appropriation  of  $40,000,  made 
and  approved  March  3,  1881. 

ESTIMATED  COST  OF  THE  LAST  PROJECT. 

683,530  cubic  yards  of  dredjcing,  at  30  cents $175,059  00 

Engineering  and  other  contingencies 17, 505  90 

Total .192,564  90 

Messrs.  Downing  &  Lawrence,  November  29, 1880,  mention  the  amount 
of  tonnage  of  vessels  using  the  channel  as  370,176  tons,  comprising 
ocean  steamers,  ships,  barks,  brigs,  also  27,729  tons  of  schooners,  during 
the  period  from  January  to  December,  1880 

The  business  for  one  year  ending  December,  1880,  along  Gowanus 
Canal  is  stated  by  Mr.  J.  T.  Robinson  to  have  been  $5,274,500. 

Reference  is  made  to  House  Ex.  Doc.  No.  48,  Forty-sixth  Congress, 
third  session,  pages  3  and  4. 

The  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  entry,  New 
York  City.  The  nearest  light-house,  Bobbins^  Reef.  The  amount  of  revenue  collected 
at  the  port  of  New  York  during  the  fiscal  year  ending  June  30,  1881,  $139,579,56*2.8:5. 
The  amount  of  commerce  and  navigation  to  be  benefited  is  about  $5,000,000. 

ORIGINAL  ESTIMATE. 

530,000  cubic  yards  of  dredging,  at  30  cents $159,000  00 

Engineering  and  contingencies 23.850  00 

182,850  00 

AMOUNT  APPROPRIATED. 

By  act  approved  March  3, 1881 $40,000  00 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $40, 000  00 

July  1,  1881,  amount  available 40,0*0  00 

Amount  (estimated)  reouired  for  completion  of  existing  project 142, 850  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  60, 000  00 


survey  of  gowanus  bay,  new  york. 

United  States  Engineer  Office, 

New  York^  January  11,  1881. 

General:  I  have  respectfully  to  forward  a  report  on  the  survey  of 
Gowanus  Bay,  as  provided  in  the  river  and  harbor  act  approved  June 
14,  1880. 

The  commerce  to  be  benefited  and  the  depth  of  channel  needed  for 
the  want«  of  commerce  are  explainckl  in  Exhibits  A,  6,  and  C,  sent 
herewith. 

The  chart  sent  herewith  exhibits  in  red  lines  the  exterior  pier  and 
bulkhead  lines  as  defined  by  authority  of  the  State  of  New  York,  which 
fix  w  ithin  a  narrow  margin  the  position  of  the  channel  to  be  dredged  or 
improved. 

The  estimate  for  a  depth  of  18  feet  at  mean  low-water  is  $183,000. 
The  channel  so  dredged  will  not  be  permanent,  and  it  is  feared  will  not 
for  many  years  receive  any  assistance  in  retaining  its  depth  from  the 
contraction  caused  by  the  construction  of  the  piers  to  the  legal  limit. 

Gowanus  Bay  is  in  the  coUection  district  of  New  York. 

New  York  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Robbins'  Reef 
light,  and  the  nearest  fort  is  Fort  Columbus. 
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The  amount  of  revenue  collected  at  the  port  of  New  York  dnring  the  past  fiscal 
year  is  |13l,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment, as  estimated  by  parties  eugaged  in  business  in  the  locality,  is  about  $5jH)0»0OO, 

The  total  amount  of  tonnage  tor  the  past  fiscal  year,  as  furnished  by  the  saiuo 
parties,  is  398,905  tons. 

The  survey  was  made  during  the  past  season  by  the  party  under  the 
charge  of  Mr.  Matthew  Cox,  assistant  engineer,  under  instructions  from 
this  office. 
Respectfully  submitted. 

John  Newton, 
Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 

New  Yorkf  January  10,  1881. 

General:  I  have  the  honor  to  submit  the  following  report  on  the  sarvey  of  Gowa- 
nus  Bay,  New  York,  together  with  such  information  m  regard  to  the  commerce  and 
navigation  of  the  same  as  I  have  been  able  to  obtain. 

The  accompanying  chart  shows  the  results  of  the  late  survey,  and  the  works  of  im- 
provement completed  and  in  progress,  and  also  the  proposed  dredging.  An  estimate 
of  the  probable  cost  of  the  latter  is  appended  hereto. 

Gowanus  Bay  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Robbins^ 
Reef  light,  and  the  nearest  fort  is  Fort  Columbus,  on  Governor's  Island. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  tho  past  fiscal  year 
is  $131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment, as  estimated  by  the  parties  engaged  in  business  in  this  locality,  is  about 
$5,000,000. 

The  total  amount  of  tonnage  for  the  past  fiscal  year,  as  furnished  by  the  same 
parties,  is  398,905  tons. 

Extensive  improvements  are  in  progress  in  Gowanus  Bay,  especially  on  the  northerly 
shore,  where  a  large  basin  is  in  progress  of  coustruction  and  several  slips  are  proposed, 
whicn,  when  finished,  will  give  great  facilities  fo»  the  loading  and  discharging  of  ves- 
sels. These  improvements  are  shown  on  the  chart  in  full  lines  where  tho  dock-front 
is  completed,  and  in  broken  lines  where  only  proposed. 

In  1875  a  commission,  appointed  by  the  legislature  of  the  State,  established  pier  and 
bulkhead  lines  in  Gowanus  Bay.  These  lines  do  not  corre8i)ond  with  the  exterior  lines 
of  the  improvements  on  the  northerly  side  of  the  bay,  along  which  the  present  chan- 
nel runs,  except  in  the  upper  part,  but  they  limit  the  space  in  which  the  new  channel 
must  be  dredged.    These  lines  are  shown  in  red  on  the  accompanying  chart. 

The  improvement  proposed  is  to  dredge  a  channel  from  the  18-lbot  contour  outside 
the  bay  to  the  draw-bridge  for  Hamilton  avenue.  This  channel  is  estimated  at  18  feet 
deep  at  mean  low- water  and  200  feet  wide,  except  the  last  few  hundred  feet  near  the 
draw-bridge,  where  it  will  gradually  narrow  down  to  100  feet. 

The  survey  was  made  during  the  latter  part  of  October  and  1st  of  November  by  the 
party  under  the  charge  of  Mr.  Matthew  Cox,  assistant  engineer,  under  instructions 
from  this  office. 

The  plane  of  mean  low- water  to  which  all  the  soundings  were  reduced  wa.s  obtained 
by  a  line  of  levels  from  the  United  States  coast  and  Geodetic  Survey  bench  mark  on 
the  Atlantic  stores  to  the  tide-staff  in  Gowanus  Bay. 

estimate. 

530,000  cubic  yards  of  dredging,  at  30  cents $159,000  00 

Engineering  and  contingencies 23, 850  00 

182,850  00 
All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

R.  n.  Talcott. 
Col.  John  Newtox, 

Corps  of  Engineers,  C  8.  A. 
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•  LETTER  OF  MVSBR8.  DOWNING  A  LAWRENCE. 

Brooklyn,  November  29,  1880. 
Dkar  Sir  :  In  reply  to  yours  of  19th  instant,  we  have  to  say  that  Gowanus  Bay 
Channel  should  have  from  15  to  18  feet  water  at  ordinary  low-water. 

During  the  year  1880,  from  January  to  Novemher  29,  the  following  mentioned  vessels 
have  been  up  this  channel,  and  very  much  annoyance  has  been  occasioned  by  the 
aliallowness  of  water : 

TonH. 

5  ocean  steamers,  aggregate  tonnage 4, 194 

50  shipSf  aggregate  tonnage 59, 861 

498  barks,  aggregate  tonnage 287, 127 

65  brigs,  aggregate  tonnage 19, 994 

Total  tonnage  deep-water  vessels 370, 176 

In  addition  to  above,  198  schooners 27,729 

Making  grand  total  of  registered  tonnage 398,905 

besides  an  immense  traffic  in  oil,  lumber,  bricks,  iron  ore,  &c.  The  above  figures  can 
be  verified  by  reference  to  custom-house  records.  When  this  channel  is  deepened, 
very  many  more  largo  vessels  will  make  use  of  it.  We  think  that  during  the  year 
1879  there  were  quite  as  many  vessels  in  this  district  as  in  1880.  If  we  can  be  of  any 
f  nrther  service  to  you  in  this  or  any  other  cause,  please  command  us. 
Yours,  truli', 

Downing  &  Lawrbnte. 
General  John  Newton,  U.  S,A. 


B. 

Xames  of  partim  doing  business  on  and  adjacent  to  the  Goicanus  Canal j  in  the  city  of  Brooklifn, 
N.  I'.,  and  statement  of  amounts  in  valuCj  quantities,  and  style  of  business,  for  one  year 
ending  December  1,  1880. 


NameA. 


Kenyon  &  Newton  — 
Watson  &.  Pattineer. 
Kt'lscyB  Sc  Loughlin  .. 
H.W.Jonea&Co.-.. 

Hobby  6c,  Li^eds 

J.  Pioper'a  Sons 

S.  W.  Browno  &  Co. . . 

Nelson  &  Holden 

P.  G.  Hughes 

John  Fink 

J.T.Story 

G.  Ross  &  Sons 

Halstead  Brothers... 

A.W.Adama 

J.  S.  Loomis 

WiUlam  Bradley 

Edward  C.  Pease 

J.  Morton  &.  Sons. 


Kind  of  merchandise. 


Qiiantity. 


Brooklyn  Improyeraont  Company 

South  Brookfvn  Saw-Mill  Company I 


J.  T.  E.  Litclifteld  &  Co . 

Weber  &  Quinn 

Gary  <&  Evans 

P.lt.  Quinn 

J.  T.  Schma<Ipcker 

Murtha  &.  Boyle 

Knight  &.  Lidford 

H.S.  Christian 

Kankin  &  Ross 

George  F.  Gregory 

H.  J.  Baker  &  Brother  . 


Lumber  and  timber 

do 

Coal  and  wood 

do 

Lumber,  bricks,  &c 

Wood 

Hay  and  grain ' 

Coal  and  wood 

Masons'  materials i 

Coal  and  wood i 

Coal 

Lumber  and  timber \ 

do ; 

Masons'  materials ' 

Lumber,  moldings,  &c 1 

Freestone 

Lumber  and  mill , 

Masons'  materials 

Lumber  and  material 

Timber 

Lumber  and  timber 

Coal  and  wood 

Hay  and  grain 

Coal  and  wood 

do 

do 

do 

Masons'  materials 

Freestone , 

Petroleum  oil 

Chemicals  and  fertilizers 


5,  000, 000  feet 

6,  000. 000  feet 

r»0,  000  tons 

About  8,000  tons 

73,000  tons 


27. 000  tons  . 


6, 000  tons 

:i0. 000  tons 

4, 000,  000  feet 

1, 000, 000  feet,  6  mos. 


4. 500, 000  feet 

a,  000  tons   

1,000, 000  feet 

400  vessels  of  150  tons 

10,  000,  000  feet 

e,  250.  000  feet 

4,  000,  OUO  feet 

45,  000  tons 

45,  000  tons 

10, 000  tons 

40, 000  tons 

50,000  tons 

18, 000  tons 


2, 500  tons 

100,  000  barrels. 


Value. 


$150.  noo 

160,  tiOO 
2.')0,  000 

40,  000 
1M»,  000 

31,  500 
600.  000 

2«:..  000 
i:»o,  000 

40,  000 
l.'»0.  000 
12."».  000 

50,  um 

7\  000 
125.  000 

4X.  two 

7.'>,  (100 
2.50,  000 
500.  000 
250.  000 
100.  000 
125,  000 

90,000 

50,  000 
100.000 
250,  000 

90. 000 
17.5,  000 

45.  000 
«00.  000 

75.  000 

5.  274,  .500 
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Vtsaels  recorded  in  custom-  house  arriving  in  Oowanus  Bay  Channel  for  eleven  monthSy  Jmm.- 

uary  1  to  Dectinher  I,  18a0. 

5  steamers,  aggregate ... : 4,ld4  tons,  average 839  tons. 

50  ships,  aggregate 59,661  tons,  average 1, 197  tons. 

498  barks,  aggregate 287,127  tons,  average 576  tons. 

65  brigs,  aggregate 19, 994  tons,  average 307  tons. 

198  schooners,  aggregate 27, 729  tons,  average 140  tons. 

398,905 
(Received  fh>m  Mr.  Jeremiah  P.  Robinson.) 


C. 

LSTTER  OP  THB  PRESIDENT  OF  BUSH  AND  DKN8L0W  MANUFACTURING  COMPANY. 

New  York,  Xotemher  20,  1860. 
Dear  Sir  :  Your  esteemed  favor  of  the  19th  instant  at  hand  and  contents  noted. 
In  answer  we  would  state  that  the  depth  of  water  required  by  the  parties  up  the  creek, 
which  we  understand  to  be  21  feet  at  low-tide,  would  be  sufficient  for  most  of  the  v«js- 
sels  coming  to  our  docks  and  to  those  of  our  neighbors. 

The  largest  vessels  afloat  are  employed  in  carrying  petroleum,  but  we  could  scarcely 
ask  for  more  water  than  is  required  in  the  general  shipping  buHiness.  We  will  gladly 
hold  ourselves  ready  to  give  you  any  additional  information  or  assistance  within  our 
reach. 

Yours,  very  respectfully. 

Bush  and  Denslow  Manufacturing  Company, 

By  R.  T.  Bush, 

President. 
Mr.  R.  H.  Talcott, 

Assistant  Engineer. 


D  8. 

IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

The  survey  was  directed  by  the  act  approved  March  3, 1879,  and  the 
results,  with  a  project  of  improvement  and  estimates  of  cost,  reported 
January  31,  1880.    Estimated  cost,  $36,250. 

The  project  contemplated  dredging  and  deepening  the  channel  from 
the  mouth  to  the  bridge  at  Vernon  avenue. 

Under  the  appropriation  of  $10,000,  approved  June  14, 1880,  a  con- 
tract was  made,  after  public  advertisement,  November  6, 1880,  for  dre<lg- 
ing  a  channel  00  feet  wide  and  18  feet  deep  at  mean  low-water,  from  the 
mouth  of  the  creek  to  Vernon  avenue. 

The  Ciin tract  was  completed  in  June,  1881;  the  width  prescribed  for 
the  channel  being  as  great  as  could  be  given,  with  the  funds  available. 
Owing  to  the  increased  cost  of  dredging,  it  will  be  safer  to  advance  the 
original  estimate  to  $40,000. 

It  was  found  irai)ossible  to  extend  the  dre<lging  to  the  bridge,  owing 
to  the  continual  use  of  the  draw,  and  as  much  of  the  bottom  was  soft, 
and  to  some  extent  flowing,  the  full  depths  attained  could  not  be  kept 
under  a  width  of  the  cut  restricted  to  00  feet. 

1.  The  original  condition  of  the  channel  gave  a  depth  of  12^  to  18 
feet  at  mean  low-water,  which  was  insufficient  for  the  large  class  of 
vessels  frequenting  the  creek.    The  width  was  240  feet. 

2.  The  original  adopted  project  for  the  improvement  was  to  dredge  a 
channel  about  200  feet  wide  and  from  18  to  21  feet  in  depth,  and  no 
change  has  been  made 
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3.  Nothing  has  been  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1880. 

4.  No  change  in  the  condition  of  the  creek  to  same  date. 

5.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$7,566.48,  and  the  depth  of  the  channel  along  the  cut  made  is  generally 
over  17  feet,  with  a  minimum  depth  of  15 J  feet. 

6.  The  balance  on  hand,  $2,433.52,  will  probably  be  expended  during 
the  year  endiugi  June  30, 1882,  in  removing  bowlders  and  improving  the 
cut  already  ms^e. 

7.  The  estimated  amount  for  the  entire  completion  of  the  work  of  im- 
provement, in  accordance  with  the  approved  and  adopted  project,  would 
be  $36,000  by  the  revised,  and  $26,250  by  the  original,  estimate. 

The  commerce  of  the  creek  is  very  large,  and  the  amount  of  active 
business  so  great  as  to  make  it  difficult  to  work  upon  the  improvement. 
Mr.  Francis  Pidgeon,  February  7, 1880,  states: 

There  are  at  this  time  18  large  aqnare-ricged  vessels  lying  in  the  creek,  and  in 
sight  from  the  bridge.  There  is  a  trade  of  $10,000,000  annaaJly  done  in  refined  oil, 
and  I  am  told  by  one  of  the  firm  of  the  Devoe  Manufacturing  Company  that  their 
firm  loaded  18  vessels  with  refined  oil  for  foreign  ports,  in  the  mouth  of  January 
last.     *    •     * 

Many  lar^e  firms  are  located  on  the  creek.  There  are  the  Sone  and  Fleming  Com- 
pany, Empire  and  Brooklyn  Refineries,  and  many  other  large  concerns  which  would 
be  tedious  to  mention. 

There  are  from  150  to  200  vessels,  consisting  of  ships,  lighters,  tugs,  &.C.,  passing 
through  the  draw  daily.     •     ♦     » 

There  is  no  question  of  the  extreme  activity  to  be.  daily  witnessed  on 
the  (jreek. 

The  work  is  in  the  collection  district  of  New  York.  Nearest  light-house  is  on  Black- 
well's  Island. 

Amount  of  revenue  collected  during  the  past  fiscal  year  ^139,579,562.83.  Amount 
of  commerce  to  be  benefited  by  the  completion  of  this  work, . 

ORIGINAL  ESTIMATE. 

Dredging  145,000  cubic  yards ^,250  00 

AMOUNT  APPROPRIATED. 

By  act  approved  June  14,  1880 $10,000  %0 

Amount  expended 7,566  48 

Money  statement 

July  1,  1880,  amount  available $10,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 7,5(6  48 

July  1,  1881,  amount  available.... 2,433  52 

Amount  (estimated)  required  for  completion  of  existing  project 26,  •'i50  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     36, 000  00 


Abstract  of  bids  for  dredging  in  Setctoicn  Creeky  East  River y  New  York;  opened  October  29, 

1880. 


No. 


Name  of  bidder. 

% 


1  I  William  Flannery. 


Price  per 

cubic  yard  Remarka. 

in  place. 

$0  43  I 
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Ahgiract  of  contract  far  dredging  in  Newtown  Creek,  East  Biver,  New  York, 


Contractor. 

Besidence. 

Date  of  con- 
tract 

Subject  of  contract. 

Romarka. 

WilUam  Flanncry 

New  York,  N.T.  j  Nov.  6, 1880.     Dredging  chwrnel  in 
1                              Newtown  Creek. 

To     be     completed 
April  1,  188t 

D  9. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

The  survey  of  this  creek  was  directed  by  the  act  approved  March  3, 
1871,  and  on  January  19, 1872, 1  reported  projects  and  estimates  for  the 
improvement  upon  different  scales  of  magnitude. 

On  April  3,  1872,  a  partial  project  for  an  improvement  from  Town 
Dock  to  a  point  3,000  feet  above  Lockwoods  was  submitted  at  an  esti- 
mate of  $136,000,  which  was  intended  to  secure  a  depth  of  9  or  10  feet 
at  mean  high-water,  between  the  points  named. 

Under  this  project  a  cut  has  been  excavated  through  marsh  meadow 
and  rock,  and  the  channel  thereby  straightened  between  Town  Dock 
and  Lockwoods.  Under  the  old  bridge,  on  the  Boston  road  (which  has 
been  replaced  witli  a  new  structure  by  the  local  authorities),  the  water- 
way was  deepened  and  widened. 

The  remainder  of  the  proje(*t,  viz,  the  construction  of  a  tidal  basin 
above  Lockwoods,  estimated  to  cost  $8.5,000,  has  not  been  undertaken 
for  want  of  funds.  In  addition  to  the  project  a  channel  has  been  exca- 
vattMl  west  of  Goose  Island  to  alford  a  depth  of  9  or  10  feet  at  mean 
low- water,  and  a  large  quantity  of  bowlders  and  gravel  just  below  Pel- 
ham  Bridge,  endangering  navigation,  has  been  removed. 

1.  The  original  condition  of  navigation  was,  between  Town  Dock  and 
Lockwoods,  a  draught  of  less  than  7  feet  at  high- water  through  an  intri- 
cate, crooked,  and  narrow  channel,  a  draught  in  the  channel  south  of 
Goose  Island,  rather  more  than  7  feet  at  high- water,  and  a  dangerous 
reef  of  bowlders,  &c.,  in  close  proximity  to  the  course  of  vessels  in  pass- 
ing the  draw  at  Pelham  Bridge. 

2.  The  originally  adopted  pi-qject  was  for  the  making  of  a  channel  of 
9  or  10  feet  of  draught  at  high-water  from  Town  Dock  to  a  i>oint  3,(KK) 
feet  above  Lockwoods,  which  included  the  construction,  not  yet  under- 
taken, of  a  tidal  basin  above  Jjock woods.  To  this  have  been  since  added 
the  dredging  of  the  channel  west  of  Goose  Island,  and  the  removal  of 
the  reef  of  bowlders,  gravel,  &c.,  just  below  Pelham  Bridge. 

3.  The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1880,  was  $46,627.86. 

4.  At  that  date  from  the  absence  of  complaint  it  was  inferred — no 
surveys,  however,  having  been  made  to  test  the  fact — that  the  channels 
retained  the  depth  of  9  or  10  feet  at  high-water. 

6.  During  the  fiscal  year  ending  June  30, 1881,  no  expenditures  have 
been  made. 

6.  As  to  the  amount  which  can  be  profitably  expended  during  the 
year  ending  June  30, 1882,  it  is  not  proposed  to  extend  the  improve- 
ment already  completed. 

It  may  be  necessary  to  rectify  defects  wkich  a  future  examination  may 
discover  in  portions  of  the  channels  already  operated  u])on.  Further- 
more, until  it  is  proved  that  a  depth  of  9  or  10  feet  at  high- water,  deemed 
sufficient  for  the  requirements  of  commerce  in  this  locality,  cannot  be 
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maintained  under  tbe  scale  of  improvement  already  completed,  it  will 
be  unnecessary  to  inaugurate  new  works.  The  amount  of  funds  available, 
$7,372.14,  will  be  quite  sufficient  for  the  present  wants  of  the  case. 

7.  The  amount  necessary  to  be  appropriate  for  the  entire  and  per- 
manent completion  of  the  work  of  improvement  in  accordance  with  the 
appro\'ed  and  adopted  project,  if  entirely  carried  through  as  designed,  is 
$82,500. 

This  work  is  in  the  coUection  district  of  New  York.  Nearest  port  of  entry,  New  York. 
Nearest  lip^ht-house,  Stepping  Stones. 

.  Amonnt  of  revenue  collected  during  the  year  ending  June  30,  1881,  $139,579,562.83. 
Amount  of  commerce  benefited  by  the  completion  of  this  work,  $2,2IfeJ,'203. 

ORIOIXAL  ESTIMATE. 

Basin,  purchase  of  site,. 18  acres,  at  $150 |2,700  00 

Excavation  to  level  of  mean  low-water,  200,000  cubic  yards,  at  40  cents....  80, 000  00 

Excavation  of  cut  60. 000  cubic  yards,  at  40  cent* 24, 000  00 

Diking  and  revetting  bank  of  cut 12, 000  00 

Engineering  and  contingencies 17, 800  00 

136,500  00 

AMOUNTS  APPROPRIATED. 

By  act  approved  March  3,  1873 |25,000  00 

By  act  approved  March  3,  1875 12,000  00 

By  act  approved  June  18,  1878 10,000  00 

By  act  approved  March,  3,  1879 3,500  00 

By  act  approved  June  14,  1880 3,500  00 

Total 54,000  00 

Amount  expended 46,627  86 


Money  statement 

Amount  (estimated)  required  for  completion  of  existing  project 82,500  00 


July  1,  1880,  amount  available ^,372  14 

July  1,  1881,  amonnt  available 7,372  14 


D  xo. 

IMPROVEMENT  OF  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

The  survey  was  directed  by  the  act  approved  March  3,  1875,  and 
the  results  with  a  project  of  improvement  and  estimates  of  cost  reported 
:March  3,  1875. 

Echo  Harbor  is  a  well-sheltered  expanse  of  water,  being  land-locked 
on  all  sides,  except  the  southeast,  where  it  opens  into  Long  Island 
Sound. 

The  improvement  designated  was  the  removal  of  two  reefs,  "Start 
Rock"  and  "Sheepshead  Rock."  The  amount  of  the  estimate  was 
$38,955.38,  and  it  was  reported  that  such  improvement  would  be  for  the 
benefit  of  local  commerce. 

Under  the  first  appropriation  of  $10,000,  June  18, 1878,  "Start  Rock" 
was  removed  in  1879  to  a  depth  of  7  feet  at  mean  low- water.  The  ap- 
Ifropriations  of  $3,000  made  IVFarch  3.  1879,  and  of  $3,000  June  14, 
1880,  did  not  suffice  with  the  balance  left  from  the  6rst  appropriation 
to  commence  the  removal  of  Sheepshead  Rock,  nor  was  it  until  the  ap- 
propriation of  $3,000  March  3,  1881,  had  become  aviiilable  that  this 
work  could  be  undertaken. 
41  E 
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Proposals  have  been  since  accepted  for  the  removal  of  a  portion  of 
this  reef  (amounting  to  500  cubic  yanls)  to  the  depth  of  0  feet  at  mean 
low-water. 

1.  The  original  condition  of  navigati(m  showed  rocky  obstructions, 
^'  Start  Rock  "  and  "  Sheepshead  Rock,^  the  former  exposed  in  part  at 
low- water  and  the  latter  with  a  least  dei)th  over  it  at  mean  low-water 
of  1  foot. 

2.  The  originally  adopted  project  was  the  removal  of  these  rocks,  the 
former  to  6  feet  at  mean  low- water,  and  the  latter  to  0  feet.  A  change 
of  project  was  made  by  increasing  the  depth  of  removal  of  Start  Rock 
to  7  feet  at  mean  low-water. 

3.  The  amount  expended  to  June  30,  1880,  was  $10,288.54. 

4.  The  condition  of  the  improvement  was  the  removal  of  Start  Rock 
to  the  depth  of  7  feet  at  mean  low- water. 

5.  The  amount  expended  during  the  fiscal  Vear  ending  June  30, 
1881,  was  $08.93,  and  without  change  in  the  navigable  condition  of  the 
harbor. 

(>.  The  amount  that  can  be  i)rotitably  exjiended  during  the  year  end- 
ing June  30,  1882,  will  be  the  available  balance,  $8,012.53,  for  the  re- 
moval of  a  portion  of  Sheepshead  Rock  to  the  depth  ot  0  feet  at  mean 
low-water. 

7.  The  estimated  amount  for  tin*  entire  aiul  permanent  completion  of 
the  work  of  improvement,  in  accordance  with  the  approved  and  adopted 
project,  is  $10,055.38. 

From  information  furnished  in  December,  1875,  it  was  stated  that  the 
tonnage  of  the  port  for  the  previous  three  years  was  50,000  tons  i)er 
annum,  and  the  value  of  the  commerce  $1,500,000  per  annum. 

This  work  is  iu  the  coUection  district  of  New  York.  Nearest  port  of  entry,  New 
York.    Nearest  light-house,  Execution  Rock. 

Amount  of  revenue  collected  for  the  year  ending  June  30,  IS*^!,  1139,579,562.83. 
Amount  of  commerce  to  be  benefited  by  the  completion  of  this  work,  ^1,500,000. 

ORIGINAL  ESTIMATE. 

Removing  Sheepshead  Rock f21,2<)l  75 

Removing  Start  Rock 12,<J72  50 

Contingencies .5,081  13 

Total 38.9C5  3^ 

AMOITNTS  APPROPRIATED. 

Hv  act  approved  .June  18,  1<^8 $10,000  00 

Bv  act  approved  March  3,  1H79 3.000  00 

By  act  approved  June  14,  llrHO , 3,000  0(» 

By  act  approve*!  March  3,  IfS^l 3.000  00 

Total 19,000  00 

Amount  expended 10,387  37 

Money  statement. 

July  1,  l^^o,  amount  available $.5,711  46 

Amount  ajtpropriated  bv  act  approved  March  3,  1881 3, 0(K»  00 

$8,711  4<) 

.Inlv  1,  1^*^!,  amount  ex])ended  during  firtcal  vear,  exclusive  of  outstanding 

liabilities  July  1,  iH^o .* 9'«  8:^ 

July  1,  tf^l.  amount  available 8,(iltJ63 

Amount  (estimated)  required  for  completion  of  exist  ing  project 19, 955  38 

Amount  that  can  be  profitably  expenoed  in  fiscal  year  ending  June  30, 1883.  13,  (KX)  00 
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D  II. 

IMPKO\  I:MENT  of  HARBOU  at  new  ROCHELLE,  new  YORK. 

The  act  appi^oved  June  14, 1880,  directed  tlie  survey  of  this  harbor,  and 
the  results,  with  a  project  of  improvement  and  estimates  of  cost,  were 
rei)oried  January  2H,  1881.     The  estimated  cost  was  $40,825. 

The  act  approved  March  3,  1881,  appropriated  $20,000  for  this  work, 
and  it  is  proimsed  to  devote  this  sum  to  the  formation  of  a  channel  * 
around  Glen  Island  of  the  depth  of  6  feet  at  mean  low-water,  and  to  re- 
move a  rock  in  the  outlet  of  that  channel  to  a  depth  of  8  feet  at  mean 
low-water. 

The  essential  features  of  this  improvement  are  the  excavation  of  the 
channel  above  named,  completed  to  the  depth  of  8  feet  at  mean  low- 
water,  the  removal  of  the  rock  at  its  outlet,  the  removal  of  Coming's 
liock,  and  the  removal  of  the  rock  marked  C  upon  the  chart  transmitted 
January  28,  1881. 

Other  rocks  will  require  simple  nuirking,  by  beacon  or  otherwise,  so 
that  their  ])osition  may  be  known. 

1.  The  original  condition  of  the  channel  was  narrow  and  interspersed 
with  sunken  reef  of  rocks,  which  made  it  dangerous  for  navigation,  and 
in  the  channel  ])roposed  to  be  excavated  by  dredging,  the  depth  varied 
from  0  to  8  feet  at  mean  low -water. 

2.  The  originally  adopted  i)n)ject  was  to  remove  the  rocky  obstruc- 
tion and  dredge  an  inner  channel  between  Hunter's  and  Flat  islands  ; 
the  estimated  cost  was  $40,82o,  and  this  project  has  not  been  modified. 

3.  There  were  no  expenditures  up  to  June  30,  1880. 

4.  The  conditi<m  remained  unaltered  at  that  time. 

5.  The  expenditures  during  the  year  ending  June  30,  1881,  $231.15, 
were  for  incidental  purposes  only,  no  work  being  done. 

6.  The  amount  that  can  be  profitably  expended  diuing  the  year  end- 
ing June  30, 1882,  will  be  the  balance  of  $19,768.85,  devoted  to  the  for- 
mation of  a  channel  around  Glen  Island  by  dredging  and  removing 
rock  of  the  depth  of  6  feet  at  mean  low-water,  and  of  the  width  of  100 
feet. 

7.  The  estimated  sum  required  for  the  entire  and  permanent  comple- 
tion of  the  work  of  improvement  in  accordance  with  the  approved  and 
adopted  project  is  $20,825. 

The  interests  to  be  benefited  by  the  improvement  were  stated  in  the 
report  of  January  28,  1881,  containing  the  projects  and  estimates  in 
these  words : 

The  improvement  indicated  by  the  jiresent  survey  refers  to  that  part  of  New  Rochelle 
Harbor,  contiguous  to  Glen  and  Flat  inlands,  upon  which  buildings  ada]>ted  to  the 
l)urpoHeH  of  a  summer  resort  have  been  erected.  A  number  of  steamers  convey  excur- 
sionists during  the  warm  season  to  these  islands,  and  it  is  understood  that  the  object 
of  the  examinations  just  made  of  the  channels  is  to  prepare  safe  and  convenient  lines  of 
approach  and  departure  from  the  islands  selected  for  the  pnrposes  named,  ('ommerce 
and  trade  with  New  Ri>cliellc  have  apparently  little  to  do  with  the  proposed  improve- 
ment. 

The  amonnt  of  tonnage  of  the  steamers  and  barges  conveying  the  excursionists  to 
the  islands  named  is  nc»t  known.  'The  trii>s,  however,  are  fre([uent  and  the  number  of 
passengers  large. 

Tlie  improvements  stated  will  conduce  to  the  protection  of  life  of  ex- 
cursionists in  search  of  fresh  air  and  health,  although  no  commerce  may 
be  directly,  benefited  thereby. 

New  Rocbelle  Harbor  is  in  the  collection  district  of  New  York.     Nearest  port  of 
entry,  New  York  city.     Nearest  light-house,  Execution  Rock,  L«ug  Island  Sound. 
Amonnt  of  revenue  collected  during  fiscal  year  ending  June  30,  lb81,  ^139, 5";9,  562.j^3. 
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ORIGINAL  ESTIMATE. 

Removal  of  the  "  Corning  Rock  " : 

mo  cubic  yards  ruck  excavation,  at  140 $6,000  00 

EuiFiueerinu:  and  continireucies - 900  00 

f6,S00  00 

Dredging  inner  channel  and  removing  rock  : 

45,000  culic  yards  dredging,  at  30  cents 13,500  00 

300  cubic  yards  rock  excavation,  at  $20 6, 000  00 

Engineering  and  contingencies 2, 925  00 

Removal  of  rock  '' C "  east  of  Flat  Island  dock: 

400  cubic  yards  rock  excavation,  at  |25 10, 000  00 

Engineering  and  contingencies 1,500  00 

*  ^  ^  11,500  00 

40. 825  00 

AMOUNT   APPROPRIATED. 

By  act  approved  March  3,  l-iJ^l |20,000  OO 

Amount  expended 231  15 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 |20, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1880 231  15 

July  1,1881,  amount  available 19,768  85 

Amount  (estimated)  required  for  completion  of  existing  project |20, 825  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188^5.     19, 000  00 


survey  of  new  rochelle  harbor,  westchester  county,  nkw 
york,  from  city  island  to  the  town  of  new  rochelle. 

United  States  Enchneer  Office, 

Neto  York^  January  28,  1881.     - 
General  :  I  have  resi)ectfully  to  report  upon  the  survey  of  "  New 
Kochelle  Harbor,  Westchester  Countj',  New  York,  from  City  Ishmd  to 
the  town  of  New  Eochelle,"  as  directed  in  the  river  and  harbor  act  ap- 
proved June  14, 1880. 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entr>-.  The  nearest  light-house  is  on  Execu- 
tion Rock  in  Long  Island  Sound,  and  the  nearest  fort  is  Fort  Schuyler,  distant  about 
6  miles  in  a  southerly  direction. 

The  amount  of  revenue  collected  at  New  York  City  dnring  the  past  fiscal  year  is 
♦131,812,349.89. 

The  very  limited  trade  by  water  with  New  Kochelle  is  carried  to  Echo 
Harbor,  which  embraces  the  water-front  now  in  use.  Echo  Harbor  has 
already  been  the  subject  of  improvement  through  appropriations  granted 
by  Congress. 

One  reef  of  rock  has  been  removed,  but  further  funds  are  necessary 
to  complete  the  project. 

The  improvement  indicated  by  the  present  survey  refers  to  that  part 
of  New  Rochelle  Harbor^  contiguous  to  Glen  and  Flat  Islands,  upon 
which  buildings  adapted  to  the  purposes  of  a  summer  resort  have  been 
erected.  A  number  of  steamers  convey  excursionists  during  the  warm 
season  to  these  islands,  and  it  is  understood  that  the  object  of  the  exam- 
inations just  made  of  the  channels  is  to  prepare  safe  and  convenient 
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lines  of  approach  and  departure  from  the  islands  selected  for  the  pur- 
])08e8  named.  Commerce  and  trade  with  Xew  Rochelle  have  apparently 
little  to  do  with  the  proposed  improvement. 

The  amount  of  tonnage  of  the  steamers  and  barges  conveying  the 
excursionists  to  the  islands  named  is  not' known.  The  trips,  however, 
are  frequent  and  the  number  of  passengers  large. 

The  survey  was 'made  by  the  party  under  the  charge  of  Mr.  Charles 
(x.  Weir,  assistant  engineer,  under  the  supervision  of  Mr.  R.  H.  Talcott, 
assistant  engineer,  whose  report,  together  with  the  chart  of  the  locality, 
is  forwarded  herewith. 

The  very  full  report  of  Mr.  Talcott,  in  connection  with  the  chart,  gives 
an  adequate  idea  of  the  difficulties  and  risks  to  navigation  at  the  pres- 
ent time,  and  of  the  improvements  to  be  made  for  its  amelioration. 

If  it  should  be  decided  to  improve  the  approaches  to  Glen  and  Flat 
Islands,  in  the  harbor  of  Xew  Rochelle,  and  to  excavate  a  channel  around 
Glen  Island,  the  estimated  cost  would  be  : 

Api)roaclics  to  Glen  iHland  : 

Removal  of  Corning  Rock,  150  cubic  yards,  at  S40 sC^OOd  0(1 

Engineering  and  contingencies,  15  per  cent 900  (H) 

$6,900  00 

Excavating  interior  channel  around  Glen  Island : 

Dredging  45,000  cubic  yards,  at  30  cents 13,  r>00  00 

Rock  excavation,  300  cubic  yanls,  at  |20 G,  000  00 

Engineering  and  contingencies,  15  per  cent  ." 2, 9*25  00 

22, 425  00 

Approaches  to  Flat  Island : 

Removal  of  Rock  "  C,"  400  cubic  yards,  at  8*25 10, 000  00 

Engineering  and  contini^encienS,  1^)  ])er  cent 1,  500  00 

11,500  00 

40,825  00 

The  dredging  of  the  interior  channel  around  Glen  Island  will  not,  it 
is  supi)osed,  secure  a  permanent  improvement,  nor  do  the  features  of  the 
locality  indicate  any  mode  of  insuring  such  permanence. 
Respecti'uUy  submitted. 

John  Xewton, 

Colonel  of  Enaineers, 
Brig.  Gon.  II.  G.  Wright, 

Chief  of  Engineer H^  U.  S,  A. 


nEPORT  OF   MR.    U.    II.    TAIXOTT,    ASSISTANT   EXCIXEEIJ. 

UxiTKi)  States  Ex(iiNEKR  Office. 

yeic  Yorkf  January  27,  1881. 

Oex?:ral:  I  bave  the  bonor  to  submit  tbe  folk)wing  report  on  tbe  survey  of  New 
RocheUe  Harbor,  Westcbester  County,  New  York,  from  City  Island  to  tbe  town  of 
New  Rocbelle,  wbicb  bas  been  made  during  tbe  past  season. 

Tiie  accora])anyiDg  cbart  sbows  tbe  present  condition  of  tbe  cbannels  and  tbe  works 
proposed  for  tbeir  improvement. 

An  estimate  of  tbe  probable  cost  of  tbese  works  is  appended  bereto. 

New  Rocbelle  Harbor  is  in  tbe  collection  district  of  New  York. 

New  York  City  is  tbe  nearest  port  of  entry. 

Tbe  nearest  ligbt-ho'ase  is  Execution  Rock  ligbt,  in  Long  Island  Sound,  and  tbe 
nearest  fort  is  Fort  Scbuyler,  on  Throgg's  Neck,  about  6  miles  distant  in  a  southerly 
direction. 

Tlie  amount  of  revenue  collecte<l  at  New  York  City  during  tbe  past  fiscal  year  is 
$131,812,349.b9. 
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The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment is  prospective. 

The  amount  of  tonnage  for  the  past  year  in  not  known. 

New  Rochelle  Harbor  is  in  the  southerly  part  of  the  town  of  New  Roehelle.  New 
Rochelle  being  mostly  a  place  of  summer  residence,  and  having  communieation  with 
New  York  City  by  two  railroads,  there  is  only  a  small  amount  of  freight  transported 
by  water,  and  that  is  carried  to  Echo  Harbor,  which  is  only  a  little  farther  norto,  and 
just  as  convenient  to  the  town. 

The  navigation  of  Echo  Harbor  has  alreadj'  been  inn  roved  by  the  removal  of  one 
rock,  which  was  a  great  obstruction,  and  a  portion  of  11. e  funds  necessary  for  the  re- 
moval of  the  secona  rock  are  already  appropriated. 

It  is  urged,  however,  by  those  interested  in  having  Ncnv  Rochelle  Harbor  and  the 
channel  leading  to  it  improved,  that  whereas  at  Echo  Harbor  there  is  no  water  along- 
side of  the  docks  for  some  time  before  mean  low -water,  except  at  the  entrance  to  the 
inner  harbor,  at  New  Rochelle  Harbor  there  is  always  deep  water,  and  that,  with  an 
improvement  in  the  channel  leading  to  it,  vessels  could  come  and  go  at  all  times  of 
the  tide. 

In  the  progress  of  the  survey  care  l/as  been  taken  to  develop  the  bottom  as  thoroughly 
as  posbible.  Inquiries  were  made  as  to  the  position  of  the  known  reefs  of  rock,  and 
these  have  been  accurately  located,  and  whem  they  obstructed  navigation  have  been 
sufficiently  developed  for  a  calculation  of  the  pi^bable  cost  of  their  removal.  It 
would  be  impossible  to  1)e  sure  that  all  the  reefs  had  beenvfoand  without  sweeping  the 
whole  area  surveyed,  and  for  this  operation  neither  time  nor  funds  weie  available. 

There  are  no  obstructions  to  vessels  of  moderate  draught  between  City  and  Hart's 
Islands  which  need  removal ;  for  though,  at  its  scmtherly  entrance,  the  channel  is 
narrow,  and  there  is  a  large  flat  the  rest  of  the  way  between  the  islands,  there  is  now 
nearly  15  feet  of  water  on  this  flat,  at  mean  low-water,  and  no  known  reefs  of  rocks 
until  Rat  Island  is  encountered.  This  island  is  a  rocky  reef  and  partially  immersed  at 
all  tides.  It  is  on  the  west  side  of  the  channel  and  easily  avoided.  On  the  Hart^s 
Island  side  there  is  a  reef  of  rocks  about  midway  between  the  two  docks,  but  it  is  well 
out  of  the  channel,  and  only  dangerous  to  vessels  intending  to  land  at  Hart's  Island. 

From  City  Island,  for  some  distance  north,  there  is  a  good  deep  chaunel,  clear 
of  obstructions,  with  the  exceptions  of  a  sunken  reef  of  rocks  about  one-fourth  of  a 
mile  northeast  of  High  Island,  marked  *'  A, '-  which  rises  suddenly  out  of  deep  water  to 
within  12  feet  of  the  plane  of  mean  low-water,  and  a  reef  extending  nortii westerly 
from  the  upper  end  of  Hart's  Island,  which  has  about  14  feet  of  water  over  it  at  mean 
low-water.  These  leefs  are  not  dangerous  for  vessels  of  the  draught  now  used,  or 
likely  to  be  used,  for  traflic  in  this  locality. 

Al)out  a  half  of  a  mile  south  of  David's  Island  there  is  quite  a  large  roef  of  r€>ck8 
called  Machaux  Rocks,  which  ai-e  partially  uncovered  at  mean  low-water,  but  they 
are  well  t-o  the  east  of  the  channel  as  now  used,  and  no  obstruction  to  its  navigation. 

Theie  is  a  small  reef,  marked  "  B,"  with  only  14  feet  of  water  on  it,  about  500  feet 
west  of  Machaux  Rocks,  which  is  directly  in  the  channel,  but  vessels  with  sufficient 
draught  to  touch  it  would  not  be  atjle  to  pass  the  shoal  water  just  north  of  it,  so  it 
can  hardly  be  considered  an  obstruction. 

Before  reaching  David's  Island  the  water  shoals  rai»idly,  and  a  large  mud  flat  ex- 
tends all  the  way  across  to  Hunter's  Island,  with  only  about  9  feet  over  it  at  mean 
low-water.  The  bottom  of  this  shoal  is  soft  mud  with  few  exceptions,  and  there  arc 
oyster  beds  until  near  the  Hunter's  Island  shore,  where  several  rocks  appear  and  reu- 
der  navigation  dangerous.    They  are  not  nearenough  to  the  channel  to  require  removal. 

Between  David's  Island  and  the  Flat  and  Glen  Islands  there  are  two  channels,  both 
of  them  with  deep  water. 

These  channels  ai*e  se))arated  by  a  chain  of  rocky  islands  and  sunken  reefs  of  roi'k. 
The  westerly  channel  is  quite  straight,  and,  though  narrow,  is  safe  when  care  is  taken 
to  avoid  the  rocks  near  its  southerly  end,  which  are  now  buoye<l. 

The  easterly  channel,  which  is  the  deepest,  is  now  rather  dangerous  and  intricate, 
for,  in  addition  to  the  reefs  which  show  at  low-water,  there  is  a  sunk»»n  reef  a  little 
northeast  of  Goose  Island,  which  hasoul^'  about  8  feet  over  it  at  mean  low-water,  and 
is  almost  directly  in  the  channel.  The  propeller  Erastus  Coming  struck  on  this  reef 
last  summer  when  loaded  with  excursionists,  and  sank  after  being  run  ashore. 

This  reef  seems  to  have  been  unknown  until  this  accident,  which  has  given  it  the 
name  of  the  *'  Coming  Rock." 

Its  removal  would  lie  a  great  benefit  to  navigation.  From  this  point  into  the  harbor 
there  is  a  deep  channel,  and  though  there  are  several  reefs  of  rock,  they  <lo  not  obstruct 
navigation,  as  they  are  well  known  and  are  buoyed.  The  gre^it  trouble  experienced 
now  is  that,  after  getting  into  the  harbor,  there  is  very  litth'  room  for  a  long  vessel  or 
steamboat  to  turn  round  in,  and  much  time  is  lost  in  that  operation.  To  relieve  this 
it  has  been  suggested  by  tho,se  interested  in  the  improvement,  that  a  channel  ooaldbe 
dredged  round  the  islands  and  enter  the  main  chaunel  north  of  Hunter's  Island.  For 
sr»me  distance  from  the  Neptune  Hcmse.  where  the  present  landing  is  located,  there  is 
already  a  good  channel  back  of  the  islands,  which  would  be  safe  for  vessels  if  buoys 
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were  placed  on  two  reefs  of  rock,  marked  '^D"  and  '*E,"  which  are  close  to  the  edge 
of  the  channel. 

Between  Hunter's  and  the  Flat  islands,  in  the  deepest  part,  there  are  now  only  a  few 
i  uches  of  water  at  mean  low- water  for  some  distance.  This  shoal  seems  to  be  soft  mud, 
and  the  borings  which  have  \yeeu  made  have  not  developed  any  rock  which  would  in- 
terfere with  the  dredging  of  a  channel  of  moderate  depth  through  it.  Near  the  month 
of  the  channel,  where  the  water  is  already  quite  deep,  a  ledge  of  rock,  marked  "F," 
with  about  2  feet  on  it  in  the  shoalest  part,  extends  across  the  channel,  and  will  have 
to  be  removed  for  a  sufficient  depth  and  width  to  give  a  clear  channel. 

After  getting  outside  there  is  no  obstruction  to  be  removed,  but  the  shoal  mentioned 
above  as  extending  across  from  David's  to  Hunter's  Island  will  i*egulate  the  draught 
Avhich  can  be  canned. 

The  Flat  and  Glen  Islands  have  recently  become  quite  a  place  of  resort  for  summer 
excursions  from  New  York  City,  and  they  are  now  connected  by  pile  bridges,  and  a 
large  amdunt  of  money  has  been  expended  in  buildings  and  docks.  On  the  east  side 
of  one  of  the  Flat  Islands  a  dock  has  been  built,  which  is  used  for  one  of  the  landings. 
There  is  good  water  Just  at  the  dock,  but  a  short  distance  northeast  of  it  a  small  reef 
of  rocks,  marked  *^  C,''  which  is  almost  exposed  at  mean  low-water,  makes  it  difficult 
and  sometimes  dangerous  to  make  this  landing  and  get  away  from  it.  Its  removal, 
though  not  necessary,  would  be  a  relief  to  navigation. 

The  estimate  of  the  cost  of  the  improvement  is  based  on  the  plan  of  making  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  mean  low-wat€r  between  the  Flat  and  Hunter's 
Islands,  so  that  steamboats  and  large  vessels  need  not  turn  in  the  narrow  harbor, 'and 
to  remove  the  **  Coming  Rock,''  so  as  to  give  a  depth  of  12  feet  at  mean  low- water, 
and  also  to  remove  the  rock  marked  **C,"  so  as  to  give  aboat  9  feet  of  water  at  mean 
low-water. 

The  survey  was  made  by  the  party  under  the  charge  of  Mr.  Charles  G.  Weir,  assist- 
ant engineer,  under  my  supervision.  The  plane  ot  mean  low-wat^r,  to  which  the 
soundings  have  been  reduced,  was  established  by  ob6er\'ation  for  two  months  on  tide 
staffs  located  at  the  Neptune  House  dock  in  New  Kochelle  Harbor,  and  at  the  town 
dock  on  City  Island.  The  results  derived  from  the  reduction  of  these  observations  is 
shown  in  tabular  form  on  the  accompanying  chart. 

A  tracing  of  the  original  map  of  the  survey  in  this  locality,  which  was'kindly  fur- 
nished by  Capt.  C.  P.  Patterson,  the  Superintendent  of  the  United  States  Coast  and 
(jreodetic  Survey,  has  been  of  great  service,  and  we  are  indebted  to  Captain  Hooker, 
the  manager  of  the  excursions  to  Glen  Island,  for  pointing  out  the  rocks  which  re- 
quired the  closest  examination. 

ESTIMATE. 

Removal  of  the  ^'Corning  Rock": 

150  cubic  yards  rock  excavation,  at  $40 ^ $6,m)0  00 

Engineering  and  contingencies 900  00 

$6,900  CO 

Dredging  inner  channel  and  removing  rock : 

45,000  cubic  yards  dredging,  at  30  cents 13, 500  0() 

:UX1  cubic  yards  rock  excavation,  at  $V'0 6,000  00 

Engineering  and  contingencies 2,925  00 

22.425  00 

•  Removal  of  rock  "C,"  east  of  Flat  Island  dock: 

400  cubic  yards  rock  excavation,  at  $25 $10,000  00 

Engineering  and  contingencies 1,500  00 

11,500  00 


40, 825  00 
All  of  the  alK>ve  is  respectfully  submitted  by — 

Your  obedient  servant, 
•  R.  H.  Talcott, 

A8»istant  Engine^'. 
Col.  John*  Newton, 

Corps  of  Enginevrs*,  V,  S.  J. 


D    12. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

The  result  of  the  survey  for  the  improvement  of  this  harbor,  directed 
by  the  river  and  harbor  act,  approved  March  3,  1871,  was  reported  De- 
cember 28, 1871. 


Digitized  by 


Google 


648    KEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  improvements  needed  appeared  to  be  the  removal  of  "  Sunken 
Hock,''  lying  directly  in  the  entrance  to  the  harbor,  and  of  ^'Salt  Rock,'' 
in  Byram  Creek,  in  the  path  of  vessels  going  up  to  Port  Chester. 

A  breakwater  from  Byram  Point,  it  was  thought,  would  be  of  advan- 
tage to  local  commerce. 

"  Sunken  Rock''  has  ^  depth  over  it  of  5.7  feet  at  mean  low-water,  and 
it  was  proposed  to  remove  it  to  a  depth  of  11  feet  at  mean  low-water. 

"Salt  Rock"  was  exposed  a  little  at  mean  low- water,  and  it  was  pro- 
posed to  remove  it  to  a  depth  of  0  feet  at  mean  low-water. 

The  estimate  was  as  follows: 

Removal  of  Suuken  Rock 858,980  Vif 

Removal  of  Salt  Rock lt>,652  0<) 

Breakwater  at  Byram  Point 25,000  GO 

96,632  OO 

An  appropriation  of  $12,000  was  made  in  the  river  and  harbor  act, 
approved  June  10,  1872,  with  which  the  removal  of  a  portion  of  "Salt 
Rock,"  obstracting  navigation,  was  eftected  by  June,  1873. 

As  the  next  work,  the  removal  of  '*  Sunken  Rock,"  would  cost  about 
$60,000,  it  was  necessary  to  await  another  appropriation,  which  has  not 
since  been  made,  before  undertaking  anything  more  for  this  imi>rove- 
ment. 

1.  In  its  original  condition  the  channel  was  obstructed  by  '* Sunken^ 
and  *'8alt"  rocks,  the  former  with  a  depth  over  it  of  5.7  feet  at  mean 
low-water,  the  latter  sligbtly  i)rojecting  above  the  level  of  mean  low- 
water. 

2.  The  originally  adopted  project  for  the  improvement  was  the  re- 
moval of  these  rocks  and  the  construction  of  a  breakwater. 

3.  The  amount  expended  to  the  close  of  the  fiscal  vear  ending  June 
30,  1880,  was  $10,or>0. 

4.  The  condition  of  the  improvement  was  the  removal  of  ''Salt  Rock'' 
to  a  depth  of  9  feet  at  mean  low-water,  leaving  *' Sunken  Rock,"  a  dan- 
gerous obstruction,  untouched. 

5.  There  has  been  no  exi)euditure  for  the  year  ending  June  30, 1881. 

6.  It  is  not  proposed  to  expend  anything  during  the  fiscal  year  end- 
ing June  30,  18<S2,  as  the  amount  available,  $1,9.">0,  is  too  small  for 
operations. 

7.  The  estimated  amount  required  for  the  completion  of  the  improve- 
ment of  the  harbor  according  to  the  adopted  and  api>roved  plan  is* 
$84,632. 

The  amount  of  trade  and  commerce  as  repoited  in  1871,  which  has  not 
probably  increased  since,  was —  , 

Number  of  trips  np  aiul  down  Byram  River  per  year 7G0 

Amount  of  tonnage 48,500 

Value  of  cargoes i;l,800,(>00 

CoHection  district.  New  York ;  nearest  port  of  entry,  Nt'w  York ;  nearest  light-house, 
Great  Captain's  Island. 

Amount  of  revenue  collected  year  ending  June  3(),  l^^l,  $1:19,579,562.83;  amount  of 
commerce  to  he  benefited  by  the  completion  of  this  work, . 

ORIGINAL   ESTIMATE. 

R?moving  rocks  acd  building  breakwater ^..  $96,632  CO 

AMOUNT  APPIIOPRIATKI). 

ny  act  approved  June  10,  1872 fl2,000  00 

Amount  expended 10,050  00 
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Money  statement. 

July  1,  18H0,  amount  available |l,UoO  00 

July  1,  1881,  amount  available 1,950  00 

Amount  (estimated)  required  for  completion  of  existing  ]>roject 84,6ti2  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  l'^.^.  30, 000  00 


D  13. 

IMPROVKMENT  OF  CANAR8IE  BAY,  NEW  YORK. 

The  survey  of  this  bay,  formiug  a  part  of  Jamaica  Bay,  Long  IslaniU 
was  directed  by  the  liarbor  and  river  act  approved  June  18,  1878,  the 
results  of  which,  with  a  project  of  improvement  and  estimates  were  sub- 
mitted February  11, 1879. 

The  object  was  to  connect  Carnarsie  Landing  with  the  deep  water  of 
Jamaica  Bay  by  means  of  a  permanent  channel  of  a  depth  of  6  feet  at 
least  at  mean  low- water. 

To  eftect  this  result  the  project  was  to  form  a  tidal  basin  inclosed  by 
dikes,  the  filling  and  emi)tyingof  which  should  be  through  the  proi>osed 
new  channel. 

A  ma])  showing  the  position  and  extent  of  the  dikes  was  sent  with  the 
report. 

The  estimated  cost  was  $88,000. 

An  ai^jnopriation  of  $10,000  was  made  by  the  harbor  and  river  act 
approved  June  14,  1880,  and  it  was  decided  to  apply  it  to  the  construc- 
tion of  a  detached  dike  along  the  shallow  dredged  channel  leading  from 
Canarsie  Landing  to  the  deep  water  of  Jamaica  Bay,  and  at  the  mouth 
of  this  channel,  with  the  idea  of  fixing  this  outlet  in  a  permanent  posi- 
tion, and  thus  concentrating  the  scour  of  the  currents,  such  as  they  are, 
thereby  removing  a  shoal  or  bar  which  obstructed  ingress  and  egress 
between  the  Canarsie  channel  and  the  deep  waters  of  Jamaica  Bay. 

A  contract  was  made,  November  11, 1880,  with  Henry  DuBois  &  Sons 
for  the  construction  of  this  dike,  about  1,000  Ibet  long,  composed  of  two 
parallel  rows  of  piles  connected  by  crot»8-ties  and  tie-rods  and  filled  in 
between  the  rows  with  stones.  All  the  timber  used  was  to  be  impreg- 
nated with  dead  oil  of  coal  tar  at  the  rate  of  10  pounds  to  each  cubic 
foot  of  timber.  This  work  was  completed  June  27, 1881,  and  is  reported 
to  have  had  the  effect  designed  of  deepening  the  outlet  of  the  Canarsie 
channel. 

Under  the  grant  of  $r),(MM)  made  in  the  river  and  harbor  act  approved 
March  3,  1881,  it  is  proposed  to  extend  the  diking  so  soon  as  the  amount 
available  shall  be  sufficient  to  ccmstruct  the  line  from  A  to  a  point  near 
Canarsie  Landing,  and  on  the  side  of  the  channel  opposite  to  the  con- 
structed dike  (see  map).  This  need  not  l>e  a  dike  of  the  ordinary  con- 
struction; a  strong  line  of  sheet  piling  properly  braced  would  suffice  to 
receive  and  hold  the  currents  in  the  channel,  and  thus  lead  to  a  perma- 
nent amelioration  in  depth,  the  timber  to  be  creosoted. 

The  estimated  cost  is  $M,000. 

It  is  not  unlikely,  therefore,  that  with  a  limited  project,  short  of  that 
constituting  the  constniction  of  a  tidal  basin,  an  adequate  depth  of  water 
may  be  maintained ;  but,  if  not,  the  work  constructed  already,  as  well  as 
that  recommended  in  this  report,  may  be  made  to  form  a  part  of  the 
inclosure  of  a  tidal  basin  of  sufficient  capacity  to  maintain  an  adequate 
channel. 
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1.  The  original  condition  of  the  channel  leading  to  Canarsie  answered 
to  a  depth  of  4 J  feet  at  mean  low- water. 

2.  The  originally  adopti^l  projeet  was  by  the  iiiclosure  with  dike«  of 
a  tidal  basin,  and  no  important  amendments,  alterations,  or  additions 
thereto  have  been  made. 

3.  Nothing  had  been  exi^ended  up  to  June  30.  1S8(>. 

4.  The  condition  of  the  channel  had  not  varied  from  Hh  original  status. 

5.  During  the  fiscal  year  ending  June  30,  1881,  there  have  been  ex- 
pended $9,639.93,  and  the  dike  constructed — no  examinati(m  as  yet  hav- 
ing been  made  since  its  completion,  June  27,  1881 — is  rej)orted  to  have 
deepened  the  water  over  the  bar  or  shoal  at  the  outlet  of  the  chanaeL 

6.  The  amount  that  could  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1882,  would  be  the  estimated  amount,  not  avail- 
able, however,  for  the  construction  of  a  line  of  sheet  piling  along  the 
south  edge  of  the  channel  at  Canarsie,  with  the  object  of  collecting  ami 
concentrating  the  currents  in  that  channel. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com- 
pletion of  the'work  of  im[irovement  in  acconlaiice  with  the  approved  and 
adopted  project  is  $73,000. 

During  the  summer  a  line  of  steamboats  from  Canarsie  I^anding  con- 
nects New  York  and  Brooklyn  with  Rockaway  Beach,  and  ferry  boat*; 
are  run  all  the  year  to  Barren  Island,  at  Rockaway  Inlet,  where  there 
are  several  large  manufactories  of  fertilizers. 

This  work  is  in  the  follec tion  district  of  New  York.     The  nearest  port  of  entry  in 
New  York  City. 
Amount  of  revenue  coHert«»d  during  the  last  fiscal  year.  |139,579,562.83. 
The  nearest  light-house,  Fort  Tompkins,  Staten  Island. 
The  amount  of  commerce  and  navigation  to  be  benetiU'*!,  unknown. 

ORIGINAL  ESTIMATE. 

For  dikes  of  creosotedtimlwr $eJ8,000  00 

AMOUNTS   APPROPUIATEI*. 

By  act  approved  June  14,18?^ $10,000  00 

By  act  approved  March  I^  l^^^l 5,000  OO 

15, 000  0*> 
Amount  expended 9,639  9li 

Money  fftatement. 

July  1, 1880,  amount  available $10,  UOO  00 

Amount  appropriated  bv  act  approved  March  3, 1881 5, 000  00 

$15,(H)0  00 

July  1, 1881,  amount  exneuded  during  fiscal  year,  exclusive  of  outstanding 
liabilities,  July  1, 188?> 9,639  OT? 

July  1, 1881,  amount  available 5,360  07 

Amount  (estimat'ed)  re<|uired  for  completion  of  existing  project 73, 000  0<> 

Amount  that  can  be  protitably  expended  in  tiscal  year  ending  June  30, 1883.      9, 000  00 


Abstmct  of  bids  for  congtrncthu  of  pile  dike  in  Canarsie  Bay\  Nexc  York;  opened  *Octobtr 

29,  1H80. 

«_.^.    .,                                                                                        <  $10  47     For  dike  5  f.*et  wide. 

bwift&Akeu ^  13  4^,     For  dike  8  feet  wld»^. 

2  Henry  DuBoIh  A.  Soii8 »  00 

3  Clinton  Ht*pheu8 17  65 

4  Junes  D.  Learv 12  00 
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Ah»tract  of  contract  fw  construction  of  pile  dike  in  Cawirsie  Bay,  New  York, 


Contractor.  j        KcsUlrnce.         ^^*tract^**°        Subjtci  of  contract.    ^        i:«mark«. 


Honry  DuBoi^  St.  Soda  . .  J  New  York,  K.  Y..'  Nov.  11, 18S0    Const nicting  pile  dike  I  To  be  completed 
I  .      iuCanarHle  jBay.       ;      June  30,  1881. 

I  I  Completed. 


COMMKKCIAL  STATISTICS. 

The  Canarsie  Railroad  will  receive  this  year  by  water  aboat  1,000  tons  of  coal  and 
iron. 
The  following  vessels  are  owned  at  this  place : 

No.  Tons.  Draught. 

Schooners... 4        7  to  12  each.  3j  feet* 

Sloops 60        6to    8each.        li  to  3i  feet- 

The  inhabitants  look  to  an   increase  in  business  if  the  channel  is  restored  to  the 
condition  in  which  it  was  some  few  years  ago. 


D  14. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

The  survey  of  this  bay  was  directed  by  the  river  and  harbor  act  ap- 
proved Juue  18,  1878,  and  the  results  of  the  survey,  with  a  project  of 
improveuient  and  estimates  of  cost,  were  reported  February  11,  1879. 
^  Estimated  cost,  $100,000. 

The  sums  appropriated  for  this  improvement,  amounting  to  $8,000, 
are  insufticient  for  the  commencement  of  operations  ujwn  any  scale  suf- 
ficient for  permanent  results.  The  poHion  to  be  undertaken,  first  of  all, 
would  l>e  the  outlet,  which,  at  the  date  of  the  survey,  had  little  over  2 
feet  in  depth  at  mean  low-water,  being  inferior  in  this  respect  to  all 
other  portions  of  the  interior  channel,  except  one  where  a  short  bulk- 
head across  this  channel  is  found. 

The  movement  of  Rockaway  Inlet  westward,  should  it  continue,  would 
interfere  seriously  with  the  present  entrance  to  Sheepshead  Bay,  as  also 
with  any  works  constructed  to  increase  its  depth. 

The  better  plan  would  be  to  make  another  examination  with  a  view 
of  determining  a  position  for  the  outlet  which  would  not  likely  be  inter- 
fered with  by  the  movement  of  Rockaway  Inlet  and  attendant  shoals. 

1.  The  original  condition  of  the  navigable  channel  was,  for  the  en- 
trance a  depth  of  little  over  2  feet  at  mean  low-water,  and  for  the  in- 
terior chann^  not  less  than  4  feet,  except  at  two  narrow  bulkheads 
across  said  cnannel. 

2.  The  originally  adopted  project,  with  a  proviso,  however,  not  to  be 
commenced  should  the  movement  of  Rockaway  Inlet  be  likely  to  inter- 
fere, was  to  deepen  the  entrance  by  means  of  converging  jetties,  and  to 
improve  the  interior  channel  by  longitudinal  dikes,  so  placed  as  in  some 
instances  to  form  tidal  reservoirs  for  the  scour  of  the  channel. 

3.  Nothing  had  been  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1880. 

4.  The  condition  of  things  at  the  specified  date  was  the  same  as  that 
determined  by  the  survey. 

5.  Nothing  has  been  expended  during  the  year  ending  June  30,  1881, 
and  the  state  of  things  remains  unaltered. 
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6.  The  amount  of  funds  on  hand  are  not  Hufficient  for  lasting  improve- 
ment at  any  point,  and  tlierefore  cannot  be  profitably  expended  prior 
to  June  30,  1882. 

7.  The  estimated  amount  for  the  entire  and  permanent  completion  of 
the  work  of  improvement  in  accordance  witli  the  project  approved  and 
jidopted  (reserve  being  had  of  the  probable  movement  of  Rockaway  In- 
let), is  $92,000. 

This  work  is  in  the  collection  district  of  New  York.    The  nearest  port  of  entry  is 
New  York  City. 
Amonnt  of  revenue  collected  during  the  last  fiscal  year,  $139,079,562.83. 
The  nearest  li^jht-house.  Fort  Tompkins,  -Htaten  Island. 
The  jiuionnt  ol  commerce  and  navigation  to  be  benefited  is  unknown. 

OUIGINAL  KSTl.MATK. 

For  dikes  of  creosoted  timber $100,000  00 

AMOUNTS  APPKOPRIATED. 

Hy  act  approval  June  14,  1880 $3,000  00 

Hy  act  approved  March  3,  l8Hl 5,000  00 

Total 8,000  00 

Money  statement. 

July  1,  1880,  amount  available $3,0(K)  00 

Amount  approi>riated  bv  act  appro  veil  March  3,  I'^l 5, 000  00 

$8,000  00 

July  1,  1881,  amount  available 8,000  00 

Amount  (estimated)  re<juired  for  completion  of  existing  project 92,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883  .   10, 000  00 


D  15, 

lMPROVE>rENT   OF  Sr3rPAWAUMrS   INLET,   NEW   YORK. 

The  survey  of  this  inlet  was  directed  by  the  act  appix)ved  June  14, 
188(>,  and  the  results  of  the  survey,  with  a  project  for  improvement  and 
estimates  of  cost,  were  reported  October  30,  1880. 

The  improvement  re>c(mimended  was  to  dredge  a  channel  150  feet 
wide  at  the  mouth,  100  feet  wide  in  the  inlet,  and  5  feet  deep  at  mean 
low- water  at  an  estimated  cost  of  $23,lir>. 

The  amount,  >^o,(KX),  appropriated  by  act  approved  March  3,  1881,  is 
therefore  insufticient  for  a  beginning  as  there  would  be  required  at  least 
.*15,000  to  make  a  channel  of  the  required  depth  and  00  feet  in  width, 
,  which  is  the  least  that  should  be  offered  for  navigable  puri)Oses.  It  was 
and  is  again  recommended  that  the  ap])ropriation  be  reserved  until  ad- 
<litional  grants  shall  render  it  feasible  to  commence  oi)enition8. 

1.  The  original  condition  of  the  channel  was  as  to  depth  from  1  to  5 
feet,  and  as  to  width  from  30  to  000  feet. 

2.  The  originally  adopted  project  was  to  dredge  a  channel  from  150 
to  100  feet  in  width,  ami  5  feet  deep  at  mean  low- water ;  and  this  project 
has  not  been  modified. 

3.  Nothing  has  been  expended  up  to  June  30, 1880. 

4.  The  channel  is  in  its  original  condition. 

5.  Nothing  has  been  expended  during  the  fiscal  year  ending  June  30, 
1881. 
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H.  The  amount  available,  $5,000,  could  not  l)e  profitably  expended, 
for  the  reasons  ^iven,  during  the  fiscal  year  ending  June  30,  1882. 

7.  The  estimated  amount  required  to  finish  the  project  of  improvement, 
as  approved  and  adopted,  is  $18,115. 

The  amount  of  commerce  by  water  is  unknown ;  the  gradual  shoaling 
of  the  inlet  seems  to  have  diverted  freights  to  the  railway,  and  it  is 
because  of  the  rates  charged  by  rail  that  complaints  are  heard  and  appli- 
cation has  I>een  made  for  the  improvement  of  the  inlet. 

The  village  of  Babylon,  at  the  head  of  navigation,  has  a  population  of 
about  2,000,  and  it  is  estimated  that  about  5,(KK)  people  will  be  benefited 
by  the  improvement. 

Babylon  is  frequented  as  a  summer  resort,  and  has  several  mills  and 
factories ;  from  the  wharf  at  the  mouth  of  the  inlet  there  is  steamboat 
communication  with  Fire  Island  during  the  summer.  The  amount  of 
capital  invested  in  business  is  stated  to  be  between  $2,000,000  and 
$3,000,000,  and  the  amount  of  business  done  annually  about  $500,000. 

This  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New  York 
City.    Nearest  light-house  is  Fire  Island. 

The  amount  or  revenue  collected  during  the  fiscal  year  ending  June  30,  1881,  was 
$139,579,r>62.83.  The  amonnt  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
posed improvement  is  about  $500,000. 

ORIGINAL  ESTIMATK. 

67,000  cubic  yards  dredging,  at  30  cents $20, 100  00 

Engineering  contingencies,  &c 3, 015  00 

Total 23.115  00 

AMOUNT  APri{<)PRIATEI>. 

By  act  approved  March  3,  l^el :..     §5,000  00 

Money  HtatenienU 

Amount  appropriated  by  act  approved  March  3,  Ic^el $5, 000  00 

July  1,  1«??1,  amount  available 5,000  00 

Amonnt  (estimated)  required  for  completion  of  existing  project 18, 115  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  IHKJ.  10, 000  00 


survey'  of  sumpawaumus  inlet,  long  island,  new  york. 

United  States  Engineer  Office, 

New  York^  October  30, 1880. 

General  :  Tho  river  and  harbor  act  approved  June  14,  1880,  directs 
the  survey  of  Sumpawaumus  Inlet,  Long  Island,  New  York,  which,  hav- 
ing been  finished,  I  have  the  honor  to  submit  my  report. 

The  survey  was  executed  by  the  party  of  Mr.  Charles  G.  Weir,  assistant 
engineer,  acting  under  the  general  supervision  of  Mr.  R.  n.  Talcott, 
assistant  engineer,  who  received  from  this  office  his  instructions  as  to 
the  nature  and  scope  of  the  examination  and  special  points  necessary 
for  indicating  the  mode  of  improvement. 

I  transmit  herewith  the  map  and  report  of  Mr.  R.  H.  Talcott,  which, 
in  so  far  as  it  describes  the  kind  of  improvement  and  the  reasons  there- 
for, was  prepared  under  my  personal  supervision. 

It  is  not  likely  that  diking  or  training-walls  will  be  required,  and 
dredging  alone  would  probably  answer  the  purpose.  The  estimate  to 
secure  a  channel  of  5  feet  in  depth  at  mean  low-water  is  about  $24,000 
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The  testiinony,  as  far  as  we  have  it,  shows  that  the  depth  has  beeu 
continvously  rliminishiug  for  a  number  of  years,  which  is  an  unfavorable 
feature  for  the  permanence  of  tlie  channel,  whether  improved  by  dredg- 
ing alone,  or  a  combination  with  training-walls.  Owing  to  the  compara- 
tive absence  of  currents,  the  improved  channel  may  retain  an  adequate 
depth  for  a  number  of  years.  On  this  point,  however,  there  is  no  knowl- 
edge from  experience  for  this  locality  which  is  availalile. 


Respectfully  submitted. 


Brig.  Gen.  II.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 


John  Newton, 

Cohuel  of  Engineers. 


hkvort  of  mr.  r.  ii.  talcott,  assistant  £n(iineer. 

United  States  Engineer  Office, 

Afw  York,  October  UX^y  Ir^l 

General:  I  have  the  honor  to  suhmit  the  following  report  on  the  survey  ofSuinpa 
-NvauinuH  Inlet,  Long  Island,  with  sncli  infurmution  as  I  have  been  able  to  obtain  iu 
regard  to  the  coninieroe  and  navigation  of  the  same : 

The  accompanying  chart  shows  the  present  condition  of  the  inlet,  an<l  the  work 
]>ropo8ed  fur  ihe  improvement  of  the  channel.  An  estimate  of  the  probable  cost  of 
the  latter  is  appended  hereto. 

Sumpawanmns  Inlet  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Fir©  Island 
light,  about  six  and  one-half  miles  distant  southeasterly. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
$131,812,^49.89. 

The  amonnt  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment is  unknown. 

The  amount  of  tonnage  for  the  past  year  is  unknown. 

Snmnawanmus  Inlet  is  a  tributary  of  the  Great  South  Bay,  and  lies  towards  its  west- 
ern end.  It  is  only  an  estuary  and  the  supply  of  frenh  water,  which  is  large  only  after 
heavy  rains,  is  stored  in  a  pond  and  used  for  milling  purpose's.  The  water  id  the 
inlet  is  so  shallow  that  only  very  light-draught  boats  can  navigate  it,  and  those  now 
employed  are  nearly  all  pleasure  boats  for  the  use  of  summer  residents.  The  expense 
of  lightering  the  freight-s  of  larger  vessels  has  driven  them  away,  and  aU  supplien 
are  now  brought  by  railroad,  except  those  produced  in  the  neighborhood. 

The  bed  of  tb-  inlet  for  a  greater  part  of  its  length  is  soft  mnd,  varying  in  depth 
from  two  to  four  feet,  and,  according  to  the  best  information  obtainable,  the  water  is 
growing  shallower  everj'  year. 

Outside  the  inlet,  except  in  shoal  water  near  the  shore,  the  bottom  is  all  soft  mud. 
Hoth  the  shores  are  marsh  and  unimproved,  except  near  the  head  of  tide-water  and 
at  the  month. 

The  village  of  Babylon,  which  is  at  the  head  of  navigation,  has  a  population  of 
about  two  thousand,  but  it  is  estimated  that  about  five  thousand  inhabitants  will  be 
benefited  by  tlu'.  improvement.  Babylon  is  a  great  place  of  resort  iu  sninnier,  and 
has  several  mills  and  manufactorieH.  Fr<mi  the  wharf  at  the  mouth  of  the  inlet  then' 
is  steamboat  communication  with  Fire  iHlund  during  the  summer,  and  a  hoi*se  rail- 
n»ad  carries  panHt-ngers  and  freight  from  the  steamlioat  tn  the  Long  Island  Railroad 
depot  in  the  village.  The  amount  of  ea]>ital  invested  in  bunineHS  is  estimated  at  be- 
tween |2,(H)0,0o0  and  §3,0U(l,tK)O,  and  the  amount  of  busineHs  done  annually  at  about 
$.')0(»,(KK). 

The  survey  was  made  under  my  supervinion  by  the  party  in  charge  of  Mr.  Charles 
G.  Weir,  »Hsistanf  engineer,  duruig  the  latter  part  of  August  and  begining  of  Sep- 
tember. The  plane  of  reference  was  deterniinwl  by  olm  rving  the  tides  at  the  steam- 
boar  dock  during  one  full  lunation  of  day  tides,  and  to  the  plane  of  meau  low-water, 
as  established  by  these  obs«*.rvations,  all  the  s<iuudiiigshave  been  reduced.  The  shore 
line  and  topographical  features,  so  fsir  as  shown,  were  ol>taine<l  from  a  tracing  of  a 
plane-table  Miirvey  made  by  the  United  StatCH  Coast  and  (trodetic  Survey,  which  was 
kindly  funiihlied  by  Capt.  C.  P.  Patterson,  the  Superintendent. 
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The  rise  and  fall  of  the  titles  being  so  small,  the  cun-euts  in  the  inlet  are  not  per- 
cei)tible. 

The  plan  proposed  for  the  improvement  is  to  dredge  a  channel  giving  5  feet  at 
mejin  low-water,  from  abont  the  head  of  title-water  to  the  bay.  In  the  inlet  the  width 
of  the  proposed  channel  is  estimated  at  10()  feet.  At  its  mouth  the  width  increases  to 
150  feet,  and  keeps  that  width  until  the  5-foot  contour  is  reached. 

The  increased  depth  of  the  channel  will  allow  steamboats  and  propellers  of  li^bt 
draught  to  navigate  the  inlet  and  thereby  contribute  to  the  permanency  of  the  im- 
provement. 

KSTIMATE. 

67,000  cubic  yanls  dretlging,  at  30  cents $20,100 

Engineering,  contingencies,  &c :i,  015 

23. 115 

Verv  respectful Iv,  vour  <»be«lient  servant, 

K.  H.  TAU^oTr, 
AsxiMtant  Engineer, 
Col.  John  Xkwton, 

Corps  of  EmjineeyH,  C.  S.  J. 


D  i6. 
IMPROVEMENT  OF  KARITAN  RIVER.  NEW  JEKSEV. 

The  aet  approved  Maixih  3, 1S73,  directed  the  suivey  of  the  Raritau 
River,  the  results  of  which  with  a  project  for  iiiiproveineiit  aud  estimates 
of  cost  Avere  submitted  by  report  of  February  :^1,  1874. 

The  project  contemplated  dredging  and  diking  at  the  '^ Stakes''  and 
"Middle  (Jround,''  the  removal  of  l^ck  Shoals  at  Whitehead's  "Sand 
l>ock  ^  opposite  "  Martin's  Dock,"  and  a  short  distance  below  New  Bruns- 
wick, together  with  dredgnig  at  other  places  as  far  up  the  river  as  New 
Brunswick,  which  was  the  limit  proposed  for  improvement. 

The  estimate  for  a  channel  H  feet  deep  at  mean  low-w^ater  and  200 
feet  wide,  was  $1,707,042.58,  and  for  a  depth  of  10  feet  and  of  same 
width,  $2,093,662.05. 

Mr.  I.  J.  Wistar,  general  superintendent  of  canals  leased  by  the 
Pennsylvania  Railroad  Company,  under  date  of  January  3, 1874,  states 
in  reference  to  the  Delaware  anil  Raritau  Canal: 

The  new  lock  at  New  IJrunswick  is  nsert  for  laden  boats,  and  the  old  one  for  light 
hoata. 

It  is  considered  that  we  now  hav«»  a  minimum  depth  of  fully  8  feet  throughout  the 
canal. 

But  the  Chesapeake  and  Delaware  Canal,  over  which  a  large  quantity  of  through 
or  joint  traffic  is  passed,  chums  a  depth  of  10  feet. 

This  company  is  now  altering  culverts,  dredging  canal  bed.  and  otherwise  prepar- 
ing to  make  the  same  depth  of  lO  feet,  whenever  the  adjarent  rivers  shall  be  in  a  ron- 
dition  to  carry  the  same. 

A  large  amount  of  money  has  been  already  expended  for  this  purpose  in  anticipa- 
tion of  improved  river  navigation,  and  such  work  is  now  in  i)rogre.ss. 

A  first  appropriation  of  ♦2()(),(K)0  lor  the  improvement  of  the  Raritan, 
was  made  June  18,  1S7S. 

Under  this  appropriation  a  contract,  after  due  public  advertisement, 
was  made,  November  18,  187S,  with  Messrs.  Henry  J>uBois  &  Sons  for 
the  construction  of  about  12,800  linear  feet  of  pile  dike  at  the  **  Middle 
Ground''  and  '*  Stakes."    The  timber  of  the  dike  was  to  b(*  all  carbolized. 
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Also  iu  the  fall  of  1878,  dredges  hired  by  the  hour  were  put  to  work 
upon  the  shoals  at  the  '*  Middle  Ground'^  and  "Stakes." 

The  small  drilling  scow  having  been  refitted  with  a  large  Woodward 
pump,  was  used  on  the  river  above  Whitehead's  Sand  Dock  in  boring 
on  the  water-jet  principle  to  ascertain  the  character  of  the  bottom  and 
the  presence  of  rock. 

Another  appropriation  of  $60,(MH)  was  granted  March  3,  1870. 

In  December,  1879,  12,(>39.6  linear  feet  of  diking  had  been  finished  by 
the  Messrs.  Du  Bois  completing  their  contract. 

October  15, 1879,  a  contract  was  made  with  Mr.  William  H.  Wood  for 
the  construction  of  a  dike  in  Deep  Bend  opposite  Crab  Island,  aboat 
2,600  feet  long,  and  of  the  extension  down  stream,  for  a  length  of  about 
2,200  feet,  of  the  dike  lying  south  of  the  channel  at  the  "Stakes,'^  the 
timber  of  the  dikes  to  be  carbolized. 

By  the  last  of  November,  1879,  the  dredges  had  removed,  in  all,  268,315 
cubic  yards  from  the  "Stakes." 

Until  the  formation  of  ice  in  December,  1879,  the  dre<lges  were  kept 
at  work  upon  the  "Middle  Ground,''  having  excavated,  altogether,  from 
that  part  of  the  channel,  76,644  cubic  yards. 

In  the  month  of  June,  1879,  a  dredge  was  set  at  work  ui)on  the  shoal 
at  Whitehead's  Sand  Dock,  and  continued  to  the  last  of  October,  with 
the  view  of  excavating  what  could  be  removed  without  resort  to  blasting. 

There  were  taken  uj),  in  this  way,  28,281  cubic  yards  of  blue  and  ml 
shsile,  small  bowlders,  and  of  very  compact  blue  clay. 

The  small  drilling  scow  continued  the  borings  in  the  l)ed  of  the  river 
ds  far  up  as  the  canal  look  at  New  Brunswick.  This  work  was  finished 
iu  August,  1879,  at  which  time  874  holes  had  been  sunk,  of  an  average 
depth  of  4.1  feet,  the  holes  varying  from  1  to  12.6  feet  in  depth. 

These  borings  enabled  a  revision  of  estimates  to  be  made  for  the  part 
of  the  river  from  Whitehead's  Sand  Dock  to  New  Brunswick,  which  was 
reported  in  the  annual  report  at  the  close  of  the  fiscal  vear  ending  June 
:30,  1880: 

For  a  depth  of  12  feet  at  mean  low-water $2,:?99,S20  UO 

For  a  depth  of  10  feet  at  mean  low-water 1 ,  047, 5ii5  00 

The  drilling  scow,  aftcT  the  completion  of  borings  and  the  removal  of 
some  large  bowlders  which  obstructed  the  channel  a  little  above  ^[artin's 
Dock,  was  taken  to  the  reef  at  Whitehead's  Sand  Dock  and  kept  con- 
stantly at  work  l)la«tiug  and  removing  rock,  except  during  the  winter 
intermission,  until  the  suspension  of  work  in  the  early  i)art  of  May,  1880. 

On  the  resumption  of  work,  in  February,  1880,  the  dredges  were  em- 
ployed in  removing  the  rock  whicu  ha<l  been  blasted  and  broken  up  in 
the*  fall  before,  and  at  the  close  of  operations  in  May,  had  removed  from 
the  reef  at  Whitehead's  Sand  Dock  10,12.")  cubic  yards  of  blasted  rock 
and  other  material. 

On  April  15, 1880,  Mr.  Wood  had  finished  the  dike  at  Deep  Bend,  of 
the  length  of  2,<M)0.()  feet. 

By  the  act  approved  June  14,  1880,  there  was  another  appropriation, 
in  these  woiiJs : 

Improving  Raritan  River,  New  Jerney,  one  hundred  thousand  dollars;  of  which 
8nm  seventy  thousand  dollars  shall  be  oxpendt'd  in  the  removal  of  rocks  at  White- 
head's Sand  Dock,  and  thirty  thouHand  doilai-s  for  dredging  the  slu^als  at  the  Middle 
Ground. 

The  specification  of  the  objects  to  wliich  the  sum  granted  was  to  be 
applied,  was  certainly  not  required  by  any  omission  to  attend  to  the  par- 
ticular localities  named,  for  it  will  be  seen  that  work  had  been  commenced 
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at  the  Middle  Ground  as  early  as  the  fall  of  1878,  and  at  Whitehead's 
Sand  Dock  as  early  as  June,  1879. 

Not  only  so,  as  the  diking  at  the  "  Stakes"  and  at  the  "  Middle  Ground,'' 
\rhich  was  a  matter  of  first  importance,  had  been  finished,  so  in  the 
natural  order  of  improvement,  the  dredging  of  the  Middle  Ground  and 
the  removal  of  the  rocky  shoal  at  Whitehead's  Sand  Dock  came  next  for 
completion,  as  rapidly  as  the  money  granted  by  Congress  would  avail. 

The  assignment,  in  the  absence  of  advice  from  any  known  engineering 
source,  of  $30,000,  for  dredging  the  Middle  Ground,  was  mere  guess- 
work, whilst  the  application  of  $70,000  to  the  rock  shoal  at  Whitehead's, 
where  it  could  not  possibly  be  expended  for  such  operations  in  less  than 
two  years,  has  had  the  bad  effect  of  tying  up  funds  greatly  needed  for 
dredging  and  necessary  incidental  expenses,  as  the  care  of  the  dikes,  &c. 

It  is  fSways  to  be  assumed  that  the  Committee  of  Commerce,  in  pre- 
paring this  piece  of  legislation,  intended  what  was  correct,,  but  in  de- 
parting from  the  common  principle  of  taking  information  only  from  re- 
sponsible and  trustworthy  sources,  it  has,  unknowingly,  been  accessory 
to  retarding  the  improvement. 

The  extension  of  the  dike,  south  of  the  channel,  at  the  Stakes,  for  the 
distance  of  2,052  J  feet,  built  under  contract  with  William  H.  Wood,  was 
completed  and  accepted  September  15, 1880. 

On  October  15, 1880,  a  contract  was  made  with  John  Van  Patten,  for 
dredging  a  channel  on  the  Middle  Ground,  200  feet  wide,  12  feet  deep 
at  mean  low- water,  and  about  5,300  feet  long. 

This  work  was  not  finished  at  the  end  of  the  fiscal  year  and  the  time 
of  the  contract  was  extended.  No  survey  having  been  made  as  yet,  the 
depth  and  width  of  the  channel  already  finished  is  not  known. 

The  small  drilling  scow  recommenced  the  work  of  drilling  and  blast- 
ing in  August,  1880,  upon  the  rocky  shoal  at  Whitehead's  Sand  Dock, 
and  continued  work  until  November  25,  when  it  waB  laid  up  in  winter- 
quarters. 

Desirous  of  obtaining  a  more  complete  apparatus,  the  hydraulic  scow 
formerly  used  on  Diamond  Eeef  for  exposing  the  surface  of  the  rock  fas 
also  for  dredging  purposes),  by  the  use  of  the  water-jet,  combined  witJi 
a  current  carrying  off  the  a^bris  through  a  large  tube,  was  fitted  in  ad- 
dition, with  drills  for  use  upon  hard  rock.  By  these  means  the  bottom, 
when  not  hard  enough  to  require  to  be  blasted,  could  be  excavated  and 
the  debris  carried  off,  and  the  surface  of  the  narder  rocks  cleared  for 
drilling.  Work  was  resumed  in  the  latter  part  of  March,  and  has  since 
been  steadily  pursued.  As  the  rock  blasted  has  been  allowed  to  accu- 
mulate in  large  quantities  before  being  dredged,  the  condition  of  the 
new  channel  in  respect  to  depth  and  width  cannot  now  be  specified. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriates  for — 

Improving  Raritan  River,  New  Jersey,  twenty-tive  thousand  dollars,  of  which  snm 
twenty  thousand  dollars  shall  be  expended  on  rocks  at  Whitehead's  Sand  Dock,  and 
five  thousand  dollars  at  south  channel,  between  Crab  Island  and  South  Amboy. 

Here,  as  before,  the  assignment  of  a  specific  sum  to  the  rocks  at 
Whitehead's  Sana  Dock  was  mere  guess-work  and  unsustained  by  in- 
formation from  any  trustworthy  source. 

The  character  of  the  bed  of  the  river  is  quite  peculiar,  composed  within 
narrow  limits  of  distance,  of  shale,  clay,  soft  mud,  oyster-beds,  sand, 
gravel,  bowlders,  &c.,  and  no  reliance  can  be  had  upon  the  currents, 
however  directed,  for  deepening  or  dredging  a  channel.  So  far  as 
progress  has  been  made  it  has  been  found  necessary  to  dredge  to  obtain 
the  requisite  depth. 
42  E 
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It  will  be  seen  from  the  map  sent  with  this  report  that  the  curreBte 
of  the  ebb  and  flood  are  well  guided  and  concentrated  upon  the  channel 

a  the  dikes,  and  conseqnently  there  is  every  reason  to  believe  will  be 
eient  to  maintain  the  depths  gained. 

1*  The  original  condition  of  the  navigation  was  an  intricate  ch^mel 
at  the  <^  Stakes  "of  7  feet  at  mean  low- water  and  of  6«1  feet  on  the  ^^  Mid- 
dle Ground,"  and  of  7  to  8  feet  at  mean  low-water  upon  the  other  8ho41» 
as  fitf  up  as  New  Brunswick. 

2.  The  originally  adopted  prqject  was  to  dike  and  dredge  at  tb» 
<<  Stakes  "  and  ^'  Middle  Ground  "  and  to  remove  other  shMls  up  to  New 
Brunswick,  so  as  to  make  a  channel  200  feet  wide  and  10  feet,  at  least, 
deep,  at  mean  low-water,  and  no  modification  has  been  made. 

3.  The  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1880,  was  $233,4§3.43. 

4.  The  condition  of  the  improvement  at  that  time  was  the  completion 
of  the  dikes  at  the  Stakes  and  Middle  Ground  except  a  distance  of 
2,053  feet  at  the  lower  end ;  a  chimnel  at  the  <^  Stakes^"  everywhere  over 
12  feet  deep  at  mean  low- water  (except  for  a  short  distance  where  it 
has  been  dredged  only  to  9  feet  at  mean  low-water),  has  also  been  ob- 
tained. Dredging  had  also  been  done  at  the  Middle  Ground,  but  not 
sufficiently  for  a  marked  improvement  in  depth.  A  considerable  amount 
of  dredging,  bowlders,  and  rock  were  removed  firom  the  rocky  shoal  at 
Whitehead's  Sand  Dock. 

5.  There  has  been  expended  during  the  fiscal  year  aiding  June  39^ 
1881,  the  sum  of  $58,602.28.  The  diking  has  hem  completed  at  the 
<<  Stakes,"  dredging  and  rock  blasting  at  Whitehead's,  and  dredging  on 
the  Middle  Ground.  No  surveys  have  been  made,  and  the  state  of  the 
channel  at  the  Middle  Ground  and  Whitehead's  is  not  known. 

6.  Of  the  balance,  $92,944.29,  there  can  be  expended  during  the  year 
ending  June  30, 1882,  only  about  $64,000,  by  which  a  channel,  12  feet 
deep  at  mean  low- water,  through  the  Middle  Ground  and  of  variable 
width,  will  be  completed,  and  a  chaunel  of  100  feet  in  width  and  12  feet 
in  depth  at  Whitehead's,  will  be  excavated. 

7.  The  estimated  unoont  required  for  the  entire  and  permanent  com- 
pletion of  the  work  of  improvement,  in  accordance  with  the  approved 
and  adopted  iNX>ject,  is  $1,708,662.05. 

<  This  work  is  in  the  collection  district  of  Amboy.    Nearest  port  of  entry,  Perth  Am^ 
boy    Nearest  light-he  ose,  Raritan  Bay. 

Amount  of  revenue  collected  for  year  ending  June  30,  1881, , 

Amount  of  commerce  to  be  beneiited  by  the  completion  of  this  work, . 

ORIOINAL  ESTIMATB. 

For  a  10-/oot  channel  <U  mean  loW'W€Uer, 

Drodffing  tidal  basin,  648,000  cubic  yards,  at  40  cents $259,200  00 

Shoa^  commencing  160  feet  below  New  Bronswick  locks,  2,399  cubic 

yards 78,767  85 

Reef  of  rocks  opposite  Martin's  dock,  4,672  cubic  yards 182, 208  00 

Rocks  300  feet  below  New  Brunswick  locks,  2,399  cubic  yards 76, 768  00 

Ledge  of  rocks  3,300  feet  above  Martin's  dock,  17,504  cubic  yards 542, 624  00 

Shoal  below  Widmar^s  dock,  14,400  cubic  vards,  at  35  cents 5,040  00 

Reef  of  rocks  covered  with  sanu  near  Whitehead's  dock,  11,509  cubic 

yards 497,188  80 

Middle  Ground,  55,555  cubic  yards,  at  35  cents 19,444  25 

St<idLes,  15,528  cubic  yards,  at  35  cents 5,434  80 

Dike,  11,400  feet  long,  at  $13.50  per  running  foot 153,900  00 

Contingencies,  15  per  cent,  of  the  above 273,086  35 

2,093,662  05 
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REVISED  SSHMATE. 

For  excavating  a  cliannel  200  feet  \Me  and  12  feet  rleep  at  meun  low-water  from  1,000  feet 
above  Whit^tea€P$  Saind  Dock  to  canal  lock  at  New  Brumwick. 

From  l,b00  feet  above  Whitehead's  Sand  Dock  to  Lawrence  Creek  : 

47,000  cubic  yards  of  dredging,  at|l $47,000 

Prom  Lawrence  Creek  to  100  feet  above  Martin's  dock : 

106,000  cubic  yards  of  dredging  at  $1 106,000 

From  1,000  fr^t  above  Martini  dock  to  end  of  steamboat  dock : 

2,600  linear  feet  of  crib  dike,  at  $15 39,000 

74,200  cubic  vards  of  rock  excavated,  at  $10 742,000 

184,000  cubic  yards  of  dredging,  at  $1 184,000 

From  end  of  steamboat  dock  to  canal  lock  : 

94,100  cubic  yards  of  rock  excavation,  at  $10 941, 000 

27,800  cubic  yards  of  dredging,  at$l 27,800 

Contingencies,  engineering,  Ac 313,020 

ft  . . 

2,399,820 

For  excavating  a  channel  200  feet  wide  and  10  feet  deq>  at  mean  low-water  from  1,000  feet 
above  Wkitehead'a  Sand  Dock  to  the  canal  lock  at  New  BrunmoMt, 

From  1,000  feet  above  Whitehead's  Sand  Dock  to  Lawrence  Creek : 

21,500  cubic  yards  of  dredging,  at  $1 $21,500 

From  Lawrence  Creek  to  1,000  feet  above  Martin's  dock : 

45,b00  cabic  yards  of  dredging,  at  $1 ^  45,800 

From  1,000  feet  above  Martin's  dock  to  end  of  steamboat  dock : 

2,r»00  linear  feet  of  crib  dike,  at  $15 39,000 

4,700  cubic  yards  rock  excavation,  at  $15 70,500 

138,300  cubic  yards  of  dredging,  at$l 138,300 

From  end  of  steamboat  dock  to  canal  lock : 

56,800  cubic  yards  of  rock  excavation,  at  $15 568,000 

27,800  cubic  yards  of  dredging,  at  $1 27,800 

Contingencies,  engineering,  &c 136,635 

1,047,535 

AMOUNTS  APPROPRIATED. 

By  act  approved  June  18,  1878 $200,000  00 

By  act  approved  March  3, 1879 60,000  00 

By  act  approved  June  14,  1880 100,000  00 

By  act  approved  March  3,  1881 25,000  00 

385,000  00 
Amount  expended 292,055  71 

Money  statement. 

July  1,1880,  amount  available $100,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 25, 000  00 

$125,000  00 

July  1, 1881,  amount  expended  daring  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  iS^ 32,055  71 

July  1, 1881,  outstanding  liabilities 22,678  41 

54,734  12 

July  1,1881,  amount  available 70,265  88 

Amount  (estimated)  required  for  completion  of  existing  pr<^ect 1,708,662  05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.        50, 000  00 


Abstract  of  hide  for  dredging  in  Raritan  River  j  New  Jersey  j  opened  October  7,'  1880. 


Xo. 

Bidders. 

Price  per 
cubic  yard 
in  place. 

^temarks. 

1 

John  Van  Patten 

39 

Aooepted. 

? 

wniffun  V)aiiTi<»ry .    . 

3 

John  McDermottl 
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Abstract  of  contract  far  dredging  in  Raritan  BiveTy  Xew  Jersey, 
Contractor.  Reaidcnce.       I  ^*tra(ft!^'*   '      SaUject  of  contract.  Remarka. 


John  Van  Patten.  Philadelphia  Pa.,  Oct.  15,1880.   Dredeing    channel   on  i  To  be  completed  by  June 

^  "Middle  Ground, "        30,  1881.    Extension 

Raritan  River,  N.  J.  granted  to  Augaat  30, 


D  17. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

The  survey  of  this  river  was  directed  by  the  act  approved  March  3,- 
1879,  and  the  results  of  this  survey  and  project  of  improvement,  with 
estimates  of  cost,  were  reported  January  23, 1880.  Estimated  total  cost, 
$194,695. 

South  River  is  a  tributary  of  the  Baritan,  which  it  enters  by  two 
courses,  the  one  natural  and  the  other  artificial,  IJ  miles  below  the 
former. 

The  project  has  three  divisions : 

1.  Of  the  portion  below  Little  Washington,  which  includes  a  change 
in  the  outlet  of  the  canal  or.artificial  course  of  the  river  from  its  present 
direction  at  right  angles  to  the  course  of  the  Raritan  into  one  oblique 
to  it,  the  closing  of  the  natural  course  of  the  river  below  Pe tit's  brick- 
yard, and  increasing  the  depths  by  means  of  dikes  and  dredging  to  8 
feet  at  mean  low-water  up  to  Little  Washington.    Estimate,  $72,162. 

2.  Of  the  portion  from  Little  Washington  up  to  Bissett's  brick-yar*!, 
which  includes  a  cut  through  the  meadow-land,  diking,  and  dredging  to 
secure  a  depth  of  6  feet  at  mean  low-water,  at  an  estimated  cost  of 
$93,783. 

3.  Of  the  portion  from  Bissett's  brick-yard  to  Old  Bridge,  to  secure  a 
depth  of  4  feet  at  mean  low-water.    Estimated  cost,  $28,750. 

The  act  approved  June  14, 1880,  appropriated  $40,000  for  this  improve- 
ment, which  it  was  decided  to  devote  to  the  section  between  the  moutli 
and  Little  Washingtim. 

As  the  change  in  the  direction  of  the  mouth  necessitated  an  encroach- 
ment upon  private  property,  certain  persons  of  the  neighborhood  inter- 
ested in  the  improvement  procured  the  passage  of  a  bill  through  the 
legislature  of  New  Jersey  appointing  commissioners  to  condemn  the 
land  necessary  for  the  object,  the  understanding  of  all  concerned  being 
that  the  United  States  should  obtain  the  land  free  of  cost.  However,  it 
was  found  that  the  course  of  the  new  outlet  would  cut  the  lands  of  one 
of  the  owners  very  disadvantageously  to  him,  and  time  was  fruitlessly 
spent  in  the  endeavor  to  find  a  solution  of  the  difiiculty.  About  that 
time  Messrs.  Sayre  &  Fisher,  who  own  the  brick-yard  along  the  Rari- 
tan below  the  junction  of  the  South  River  Canal,  offered  to  allow  the 
government  to  cutoff  the  comer  of  their  dock  at  the  junction  of  the  two 
streams,  and  thus  secure  a  direction  to  the  outlet  without  special  dam- 
age to  any  owner.  This  offer  is  conditioned  upon  constructing  a  wharf 
for  the  use  of  Messrs.  Sayre  &  Fisher  along  the  hue  cut  off.  Here- 
with is  sent  a  sketch  showing  the  original  and  present  plans  for  chang- 
ing the  outlet. 

As  soon  as  the  proper  papers  can  be  preimred  and  recorded,  it  is 
proposed,  with  the  approbation  of  the  department,  to  advertise  for  con- 
structing the  proper  works  for  changing  the  outlet  and  for  extending 
the  improvement  up  the  canal  as  far  as  available  funds  will  permit. 
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1.  The  original  couditioii  of  the  navigable  channels  is :  First,  a  false 
direction  of  the  canal  mouth,  a  depth  thereat  mean  low-waterof  3J  feet; 
thence  up  to  Little  Washington,  depths  varying  from  3.1  to  11.6  feet  at 
mean  low- water;  thence  to  Bissett's  brick-yard  depths  varying  from  2.8 
to  10.1  feet  at  meah  low-water;  and  thendfe  to  Old  Bridge,  depths  vary- 
ing from  2.1  to  12.5  feet  at  mean  low- water.  There  are  also  several 
sharp  bends  above  Little  Washington  where  it  will  be  expedient  to 
straighten  the  course  occasionally  by  cuts. 

2.  The  originally  adopted  project,  which  has  not  been  modified,  was : 
To  change  the  outlet  of  the  canal,  to  close  the  natural  course  of  the 
river  below  Petit's,  to  dike  and  to  dredge  in  order  to  obtain  8  feet  at 
mean  low- water  up  to  Little  Washington :  thence,  to  straighten  the 
course,  dike  and  dredge  up  to  Bissett's  brick-yard,  in  order  to  obtain  6 
feet  at  mean  low- water;  and  finally,  to  straighten  the  course,  dike,  and 
dredge  to  Old  Bridge,  in  order  to  obtain  4  feet  at  mean  low- water. 

3.  There  was  no  expenditures  up  to  June  30, 1880. 

4.  The  condition  remained  unaltered  up  to  that  time. 

5.  The  sum  of  $382.20  was  expended  during  the  fiscal  year  ending 
June  30, 1881.    The  condition  of  the  river  remained  the  same. 

6.  The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1882,  is  $45,617.80,  the  available  balance,  and  it  is  proposed 
with  this  to  construct  a  new  outlet  to  the  canal,  to  close  the  lower  course 
of  the  river  below  Petit's,  and  to  dike  and  dredge  along  the  course  of 
the  canal. 

7.  The  estimated  amount  for  the  entire  and  permanent  completion  of 
the  work  of  improvement,  in  accordance  with  the  approved  and  accepted 
project,  is  $148,695. 

The  amount  of  commerce  to  be  benefited  annually  is  represented  to  be 
162,850  tons,  of  the  value  of  $1,239,926,  the  principal  articles  of  exjwrt 
being  bricks,  molding-sand,  cord- wood,  fruit,  and  vegetables. 

On  South  Biver  and  tributaries  there  are  represented  to  be : 

8  brick  works. 
11  flour  mills. 

1  licorice  mill. 

4  snnif  and  tobacco  manufactories. 

2  shirt  works. 
6  saw-mills. 

2  ship-yards. 

All  of  the  above  in  active  operation. 

This  work  is  in  the  coUeotion  district  of  Amboy.  Nearest  port  of  entry,  Perth  Amboy. 
Nearest  light-house,  Raritan  Bay. 

Amount  of  revenue  collected  during  the  year  ending  .(nne  30,  1881, . 

Amount  of  commerce  to  be  benefited  by  the  completion  of  this  work,  — — . 

ORIGINAL  ESTIMATE. 

Chan^ng  and  deepening  canal : 

10,000  cubic  yards  of  dredging,  at  30  cents $.3, 000  00 

120,000  cubic  yawls  of  dredging,  at  15  cents 18, 000  00 

900  linear  feet  of  half-dike,  at  |6 5,400  00 

1,700  linear  feet  of  dike,  at  $8 13,600  00 

180  linear  feet  of  dam,  at  $10 1,800  00 

$41,800  00 

From  canal  to  Washington : 

17,000  cubic  yards  of  dredging,  at  15  cents 2, 550  00 

2,300  linear  feet  of  dike,  at  «8 18,400  00 

20,950  00 

Cnt-oft"  above  Washington : 

6,000  cubic  yards  of  dredging,  at  30  cents 1,800  00 

40,000  cubic  yards  of  dtedging,  at  15  cents 6, 000  00 

900  linear  feet  of  dike,  at  S;6.50 5,850  00 

1,400  linear  feet  of  half-dike,  at  l?5 7,000  00 

20,650  00 
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lu  front  of  brick  •yards : 

15,000  cnblo  yards  of  dredgiDg,  at  15  cento :...  $2,250  00 

1,600  linear  feet  of  dike,  at  $6.50 10,400  00 

From  cut-off  to  Bissett's  brick-yard :  *^^'  ^^  ^ 

40,000  cubic  yards  of  dredging,  at  15  cents 6,000  00 

6,500  linear  feet  of  dike,  at  $6.50 42,250  00 

Above  Bissett's  brick-yard:  48,250  00 

2,000  cubic  yards  of  dredging,  at  15  cents 300  00 

700  linear'feet  of  dike,  at  $6.50 4,550  00 

New  cut-off  above  Bissett's  brick-yard  :  ^*  ^^  ^^ 

3,000  cubic  vardsof  dredging,  at  30  cents 900  00 

16,000  cubic  yards  of  dredging,  at  20  cents 3,200  00 

600  linear  feat  of  dike,  at  $6.50 3,900  00 

900  linear  feet  of  half-dike,  at  $5 4,500  00 

At  mouth  of  Teuuent's  Brook :  ^^'  ^^  ^ 

2.000cubicyardsof  dredging,  at  20  cents 400  00 

500  linear  feet  of  dike,  at  $6.50 3,*250  00 

From  Tenneut's  Brook  to  Old  Bridge :  ^'  ^^  ^ 

20,000  cubic  yards  of  dredging,  at  20  cents 4,000  00 

Engineering,  contingencies,  &c 25.396  00 

AMOUNTS  APPROPRIATED.  194.695  00 

By  act  approved  June  14,  1880 $40,000  00 

By  act  approved  March  3,  18^1 6,000  00 

46,000  00 
Amount  expended 382  20 

Money  statement, 

July  1,  lft80,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  18bl 6, 000  00 

$46,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 [^2  20 

July  1,  1881,  amount  available 45,617  80 

Amount  (estimated)  required  for  completion  of  existing  project 148, 695  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    20. 000  00 


Commercial  statistics  for 

tht  year  ending  December  31, 

1880. 

Items. 

1  Tonnage. 

Amounts. 

B*te.: 

Vahie. 

t 

Ottiiflnil  merchuidlso 

2,000 

1 

$830,000  00 

Brick ^-.. 

,      90.000 

40,000,000 

..17  00 
4  60 

..|      5  00  1 
20 

..      50  00 
800 

..       600  1 

..       2  00, 
.       40  00  1 

..,  30  00 ; 

08  ' 
..       9  00  1 

..       2  25  ! 

280,000  00 

CoaJ   - 

12,000 

54,000  00 

^ood  

24, 000 

12.000  cords 

35,000  posta 

50.000  poles 

1,500  poles 

800  piles 

6U,000  00 

Chefttnut  posta 

...   i      15,000 

7,  000  00 

Hoop  poles 

TeleinBDh  Doles 

...  '            800 
1  000 

2,500  00 
4,  500  00 

Piles 

...J            800 

4,000  00 

FertUiwrs: 

coftrsfl .......... 

1      25.000 

50,000  00 

...  1           200 

8,000  00 

bone  phosphates  and  bone 

lime 

Cement - 

500 

8,000 

300 

«,000 

ioo.OOO*  bushels! . 

15^000  00 
8,000  00 
2,700  00 

Band  and  clsy 

13.500  00 

Lumber         ---      - 

....!            700 
,        7,500 

700,000  feet 

17,500  00 

Farm  nrodncts  .................. ...... 

. .  1 \ 

160,000  00 

Salthav 

tSmall  fraits  in  crates 

....j        3.000 

..      12  00 
...      4  50, 
75  ' 
..       1  60 

36.000  00 

15, 000  crates.... 
30.000  baskets... 
10, 000  barrels... 

67,900  00 

Peacbwi 

Apples 

and  ft 

626 

22,500  00 
15.000  00 

193,175 
ictories  not  em 

1,677,700  00 

Estimated  valae  of  prodaction  of  mills 
Total 

iraerated  above... 

1,737.600  00 

3,415,300  00 
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6AIIJNO  VESSELS,  BABGKS,  AND  STEAMBOATS. 

43ide-wheel  steamboat - 1 

Propeller 1 

Nnmber  of  vessels  owned  (sailing) 46 

Nnmber  of  vessels,  transient  (saiung) 60 

Komber  of  barges,  transient 5p 

Draught  of  wat«r  of  the  above  vessels  ranges  from  5  feet  to  9  feet. 


D  i8. 

IMPROVEMENT  OF  CHEE8EQUAKE8  CREEK,  NEW  JERSEY. 

The  survey  of  this  creek  was  directed  by  the  act  approved  March  3, 
1879,  and  the  results  of  the  survey  and  a  project  for  improvement  from 
Earitan  Bay  to  Whitehead's,  a  distance  of  3  miles,  with  estimates  of 
cost  were  reported  December  23, 1879.    Estimated  cost  $75,279. 

The  improvement  was  to  consist  of  two  parts.  First,  a  change  in  the 
direction  of  the  outlet,  which  by  accumulations  of  sand  formed  by  waves 
and  currents  is  now  forced  in  a  direction  nearly  parallel  with  the  beach, 
having  a  navigable  depth  over  extensive  iiats  of  1  foot  at  mean  low- water. 
The  course  of  the  outlet  will  be  changed  and  carried  through  the  present 
beach  by  dredging  a  channel  200  feet  wide  nearly  at  right  angles  to  its 
direction  and  5  feet  in  depth  at  low-water :  The  new  outlet  will  be  sus- 
tained by  two  parallel  jetties  of  stone,  each  about  1,600  feet  long,  and 
the  existing  outlet  will  be  closed. 

The  navigation  within  the  creek  is  to  be  improved  by  cutting  off  sharp 
bends  and  by  dredging  so  as  to  secure  a  channel  with  a  depth  of  4  feet 
at  low- water,  and  width  of  100  feet  as  far  up  as  Whitehead's. 

By  the  act  approved  June  14,  1880,  the  sum  of  $20,000  was  appro- 
priated for  this  improvement,  which  it  was  decided  to  devote,  as  far  as  it 
would  go,  to  the  improvement  of  the  outlet.  As  dredging  the  way  for 
a  new  outlet  would  involve  encroachment  upon  private  property,  the 
K>wner,  Mr.  David  Noble  Bowan,  voluntarily  offered  the  land  to  the  gov- 
-ernment  for  the  purpose  of  the  improvement,  and  the  papers  in  the  case 
have  been  lately  finished  and  recorded. 

Proposals  have  been  asked  by  public  advertisement  for  the  dredging 
of  the  new  outlet,  the  closing  of  the  present  outlet,  and  the  partial  con- 
.staruction  of  the  jetties. 

1.  The  original  condition  of  the  channel  over  the  bar  or  «hoal  at  the 
mouth  gives  a  depth  of  1  foot  at  mean  low- water ;  the  channel  in  the  creek 
has  a  depth  of  4  fe^t  at  mean  low- water  for  about  J  of  the  length  to  be 
improved,  and  for  the  remaining  portion  a  depth  from  4  feet  to  1^  feet  at  low- 
water  ;  the  course  of  the  creek  is  very  crooked  and  requires  to  be  straight- 
ened. 

2.  The  originally  adopted  project  for  the  improvement  was  the  change 
of  the  outlet  into  a  direction  at  right  angles  to  the  beach ;  to  sustain  tMs 
direction  by  parallel  jetties  of  stone,  and  to  straighten  the  course  of  the 
creek  and  increase  the  depth  in  the  upper  portions  thereof. 

3.  Nothing  was  exi>ended  to  the  close  of  the  fiscal  year  ending  June 
30,1880. 

4.  The  condition  of  the  creek  and  outlet  at  that  date  was  unaltered. 

5.  The  amount  expended  during  the  year  ending  June  30, 1881,  was 
$129.82,  and  no  alteration  was  made  in  the  original  condition  of  the  out- 
let and  creek. 
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6.  The  amount  available,  $19,870.18,  can  be  profitably  expended  dur- 
ing the  year  ending  June  30,  1882,  in  changing  the  direction  of  the  oat- 
let  ;  in  closing  the  present  outlet,  and  in  a  partial  construction  of  the  jet- 
ties at  the  mouth. 

7.  The  estimated  amount  required  for  the  entire  and  permanent  com  - 
pletion  of  the  work  of  improvement  in  accordance  with  the  approved 
and  adopted  project  is  $50,279. 

The  amount  of  commerce  of  Cheesequakes  Creek  is  estimated  by  one 
of  the  parties  interested  at  $110,000  per  annum. 

Among  the  exports  are  clay  and  molding  sand,  of  the  former  15,000 
or  20,000  tons  annually ;  and  it  is  supiK)sed  by  residents  that  the  trade 
by  water  will  be  much  increased  after  the  navigation  has  been  improved. 

This  work  is  in  the  collection  district  of  Amboy,  N.  J.  Nearest  port  of  entry,  Perth 
Amboy,  N.  J.    Nearest  light-house,  Princess  Bay. 

Amoaut  of  revenue  collected  during  the  past  fiscal  year, .  Amount  of  commerce 

to  be  benefited  by  this  improvement  is  about  $110,000. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  14,  1880 |20,000  00 

By  act  of  Congress  approved  March  3, 1881 5, 000  00 

Total 25,000  00 

Amount  expended ^ 129  82 

ORIGINAL  ESTIMATE. 

At  mouth  •f  creek : 

3,000  linear  feet  of  timber  foundation  for  jetties,  at  $4 $12,000 

10,000  cubic  yards  of  stone  in  jetties,  at  $1.75 17,500 

50,000  cubic  yards  of  dredging  between  Jetties,  at  16  cent« 8, 000 

550  linear'feet  of  pile-dike,  at  $6 3,300 

Cut  from  New  Landing  to  Forman's  Dock : 

6,000  cubic  yards  of  dredging,  at  27  cents 1,620 

32,000  cubic  yards  of  dredging,  at  16  cents 5,120 

1,000  linear  feet  of  pile-dike,  at  $6 6,000 

Cut  above  Forman's  Dock : 

4,000  cubic  yards  of  dredging,  at  27  cents 1,080 

23,000  cubic  yards  of  dredging,  at  16  cents 3,680 

300  linear  feet  of  pile-dike,  at  $6 1,800 

Deepening  channel  to  Whitehead's  Dock : 

11,000  cubic  yards  of  dredging,  at  16  cents 1,760 

At  month  of  Brick  Creek : 

200  linear  feet  of  pile-dike,  at  $6 1,200 

Deepening  channel  of  Stump  Creek : 

15,000  cubic  yards  of  dredging,  at  16  cents 2,400 

Engineering  and  contingencies,  15  per  cent 9,819 

75,279 

Money  statement, 

July  1,  1880,  amount  avaUable $20,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$25,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 129  82 

July  1,  1881,  amount  available 24,870  18 

Amount  (estimated)  required  for  completion  of  existing  project    50, 279  00 

Amount  that  can  be  profitably  e?:pended  in  fiscal  year  ending  June  30, 1883 .    32, 000  00 
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Statistics  of  commerce  for  year  ending  June  30,  1881. 

t  ^  \ 

Class.  I  Number.  Tonnaj^e.  I       Draught. 


~r 


Sloops ..-.,  152  50  to  80  each... 

Schooners 30  80  to  200  each  . . 

Barges. 146  100  to  300  each  . 

Steam-vessels *. i  232  Kotknown  — 


4  to  6  feet. 

4  to  7  feet. 

5  to  7  feet. 


These  vesselH  carry  manure,  cas- house  lime,  poudrette,  &c.,  up  the  creek,  and  bring 
down  fire  and  potter's  clay,  molding  sand,  cord-wood,  bricks,  and  iron  ore. 


D   xg. 

SURVEY  OF  BRONX  RIVER,  OR  WEST  FARMS  TIDE-WATER  CREEK,  FROM 
ITS  MOUTH  TO  THE  CITY  OF  NEW  YORK. 

United  States  Engineer  Office, 

Kew  TorJc^  January  14, 1891. 
Oenbbal:  I  have  ^respectfully  to  report  upon  the  survey  of  the 
"  Bronx  River,  or  West  Farms  tide- water  Creek,  from  its  mouth  in  the 
city  of  I^ew  York,''  as  provided  for  in  the  river  and  harbor  act  approved 
Jmie  14, 1880. 

The  Bronx  River  is  in  the  collection  district  of  New  York 
The  city  of  New  York  is  the  nearest  port  of  c 
The  nearest  light-house  is  the  North  Brother 


The  city  of  New  York  is  the  nearest  port  of  entry. 

The  nearest  light-house  is  the  North  Brother  Lisht. 

The  amount  of  revenne  collected  at  New  York  during  the  past  fiscal  year  wfts> 


$131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
posed improvement  is  not  known,  but  the  vessels  navigating  the  river 
are  very  few,  and  most  of  the  freighting  is  done  by  one  propeller,  and  a 
few  canal  boats,  loaded  with  coal. 

Owing  to  the  risk  of  navigating  the  creek,  it  is  difficult  to  find  a  pilot 
to  take  charge  of  a  vessel  going  up  or  down  the  river. 

The  creek  empties  into  the  East  Eiver  by  a  shallow  and  tortuous  chan- 
nel winding  through  a  mud  flat,  and  obstructed  by  shoals  varying  in 
depth  from  2.7  feet  to  3.6  feet  at  mean  low-water. 

From  the  head  of  the  projected  dike  to  the  rock  1,600  feet  below  the 
West  Chester  road,  the  depth^s  about  6  feet  at  low-water.  Thence  to 
the  West  Chester  road,  3.3  feet  to  5  feet.  From  the  West  Chester  road 
to  the  gas  works  the  depth  is  from  3  feet  to  2  feet  at  low-water.  From 
the  gas-works  up  for  a  distance  of  2,400  feet  the  depth  varies  from  2 
feet  to  0  feet  at  low- water.  Thence  to  the  dam,  about  1,100  feet  farther 
up,  the  bottom  is  bare  at  low- water,  with  the  exception  of  a  small  stream 
a  few  inches  deep,  which  flows  from  the  tail-race  of  the  mill. 

The  Bronx  is  a  tidal  stream,  as  far  up  as  the  dam  at  West  Farms. 
The  rise  and  fall  diminish  somewhat  after  passing  above  the  West  Ches- 
ter road  bridge. 

The  amount  of  fresh  water  is  large,  but  works  are  now  under  construc- 
tion on  the  part  of  the  city  of  IN'ew  York  to  divert  the  main  supply  of  this 
water  for  the  use  of  the  city.  After  the  completion  of  these  the  amount 
of  fresh  water  following  the  course  of  the  creek  will  be  greatly  reduced. 

It  has  Wen  found  very  difficult  to  obtain  a  statement  of  the  improve- 
ments needed  for  the  purposes  of  commerce,  either  present  or  prospect- 
ive, Appendix  A*  being  the  only  one  received,  and  the  main  object  of 
any  improvement  being  apparently  to  escape  the  rates  charged  for  freight 
by  the  railroad. 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  54,  Forty-sixth  Congress,  third  hession. 
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For  an  improvement  of  the  river  it  would  be  necessary  to  dredge  and 
form  a  channel  of  30  feet  in  width,  and  4  feet  deep  at  mean  low-water, 
from  the  upper  end  of  the  present  navigable  portion,  commencing  say 
2,400  feet  above  the  gas-works  to  the  West  Chester  road  bridge. 

In  this  section  are  several  rocky  ledges  to  be  excavated,  and  the  bot- 
tom is  quite  hard.    The  estimate  for  this  section  is  $35,30^.50. 

From  the  West  Chester  road  bridge  the  width  of  the  channel  should 
be  made,  for  a  distance  of  1,600  feet  down  stream,  30  feet  wide,  and  5 
feet  deep  at  mean  low-water ;  one  ledge  of  rock  at  the  lower  end  of  this 
section  should  be  removed.    Estimate  for  this  section  (6,612.50. 

Thence  down  to  the  proposed  head  of  the  dike,  the  present  channel 
would  need  widening  so  as  to  give  5  feet  of  depth  at  mean  low- water  for 
a  width  of  40  feet.  Some  bowlders  also  would  be  removed.  Estimate 
for  this  section,  t4,025. 

For  the  rest  of  the  way,  the  improvement  would  consist  in  dredging 
a  clear  channel  of  5  feet  in  depth,  and  supporting  the  same  by  a  concave 
dike  extending  into  deep  water  of  the  East  River.  Estimate  for  this 
section,  $90,275. 

The  imi»*ovement8  most  needed  are  probably  those  enumerated  as  of 
the  first  two  sections  of  the  creek. 

The  survey  was  made  by  the  party  under  the  charge  of  Mr.  Matthew 
Cox,  assistant  engineer,  under  the  supervision  of  Mr.  R.  H.  Taloott, 
assistant  engineer,  whose  report  is  forwarded  herewith. 

The  plan  of  improvement  was  made  under  my  supenisiou. 
Respectfully  submitted, 

John  Newton, 

CoIoTiel  o/En^neers. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineern,  U,  S.  A. 


REPORT  OF  MR.    R.    H.   TALCOTT,   ASSISTANT  EXGINEEU. 

UxiTED  States  Engixerr  Office, 

New  Torkf  Januarjf  14,  1881. 

OsNERAL :  I  have  the  lienor  to  submit  the  following  report  on  the  survey  of  the 
Bronx  River,  or  West  Farms  tide-water  Creek,  New  York  City,  with  such  iDformatioB 
in  regard  to  the  commerce  and  navigation  of  Uie  same  as  I  have  been  able  to  obtain. 

The  accompanying  chart  shows  the  results  of  the  late  survey,  and  the  works  pro- 
posed for  the  improvement  of  the  channel  from  the  mouth  of  the  river  to  near  the  head 
of  tide-wat«r.    An  estimate  of  the  latter  is  hereto  appended. 

The  Bronx  River  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  North 
Brother  Light,  on  North  Brother  Island,  in  the  East  River. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
1131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improfve^ 
meat  is  not  known. 

The  amount  of  tonnage  for  the  past  fiscal  year  as  reported  by  those  engaged  ia 
business  in  the  locality  is  65,000  tons. 

The  Bronx  River  is  a  tide-water  stream  emptying  into  the  East  River.  The  tides 
extend  as  far  as  the  dam  in  West  Farms,  but  the  rise  and  fall  diminish  somewhat 
after  passing  the  West  Chester  rosd  drawbridge.  The  supply  of  fresh. water  is  quite 
large ;  but  works  are  now  under  construction  oy  the  city  of  New  York  for  diverting 
the  main  fresh- water  supply  for  the  use  of  the  city.  The  dam  and  reservoir  are  some 
distance  from  tide- water,  and  there  are  several  small  streams  which  empty  into  the 
river  below  them,  so  that  there  will  still  be  a  limited  amount  of  fresh  wator. 

During  a  dry  season  like  the  past  summer,  the  bed  of  the  river  is  entirely  bare  at 
mean  low-water  for  some  distance  below  the  dam,  with  the  exception  of  a  small  stream 
.  a  few  inches  deep  which  comes  from  the  tail-race  of  the  mill. 

The  depth  of  water  in  the  channel  at  mean  low-wat«r  is  between  2  and  3  feet  from 
the  gas  works  to  the  railroad  drawbridge,  and  the  channel  is  both  narrow  and  crooked. 
It  is  also  obstructed  by  several  rocky  ledges  which  extend  either  partially  or  all  the 
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"way  acT068  it.  The  bottom  in  this  part  is  generally  hard  and  composed  of  heavy 
OTavel  and  cobble  stones  where  it  is  not  solid  ledge  rock.  From  the  railroad  bridge 
lor  about  1,600  feet  below  the  West  Chester  road  bridge  there  are  several  rocky  ledges, 
^nd  the  easterly  bank  is  almost  all  solid  rock;  but  these  ledges  extend  only  part  of 
the  way  across  the  channel,  except  the  lower  one,  which  extends  entirely  across.  From 
this  point  for  abont  4,000  feet,  there  is  a  narrow  channel  of  6  feet  depth,  which  has 
•only  a  few  bowlders  to  obstruct  it.  From  this  point  to  the  mouth  the  channel  widens 
considerably,  and  there  are  several  bars  with  less  than  3  feet  at  mean  low -water.  At 
the  mouth  the  channel  becomes  crooked  and  undefined  through  a  large  mud  flat, 
which  is  nearly  a  mile  wide. 

The  banks  ot  the  river  from  the  dam  down  to  a  short  distance  below  the  West  Ches- 
"ter  road  bridge  are  mostly  firm  land  or  reclaimed  marsh  land,  and  sometimes  rocky. 
The  westerly  bank  for  a  considerable  portion  of  this  distance  is  protected  by  a  stone 
'wall  which  forms  the  dock  front.  For  the  rest  of  its  course  the  banks  are  almost 
entirely  marsh  meadow. 

The  vessels  navigating  the  river  are  very  few,  and  most  of  the  freighting  is  done  by 
one  propeller  and  a  few  canal  boats  loaded  with  coal.  Owing  to  the  dangers  lo  navi- 
gation it  is  hard  to  find  a  pilot  who  will  take  the  risk  of  carrying  a  vessef  up  or  down 
Xhe  river. 

The  works  for  the  improvement  of  the  channel  which  are  described  below,  with  the 
exception  of  those  at  the  lower  end,  will  hardly  be  a  permanent  relief,  but  will  prob- 
ably last  for  several  years,  and  are  as  follows:  From  a  point  near  the  upper  end  of  the 
present  navigable  part  of  the  river  to  the  West  Chester  road  .bridge  a  channel  30  feet 
wide  and  4  feet  deep  at  mean  low-water  is  to  be  excavated. 

In  this  section  there  are  several  rocky  ledges  to  be  excavated,  and  the  bottom  is 
ouite  hard.  From  the  West  Chester  road  bridge  the  width  of  the  channel  will  be  30 
leet  and  the  depth  5  feet  for  a  distance  of  about  1,600  feet,  where  the  last  known  ledge 
of  rock  which  obstmcts  the  channel  is  encountered.  From  this  point  to  the  beginning 
of  the  proposed  dikes,  as  shown  on  the  accompatiying  chart,  the  present  channel  is  to 
be  widened  so  as  to  give  5  feet  depth  at  mean  low-water  for  a  width  of  forty  feet,  and 
flome  bowlders  are  to  be  removed. 

The  rest  of  the  w:ay  the  improvement  will  be  to  dredge  a  clear  channel  giving  5  feet 
at  mean  low-water  for  a  width  of  50  feet,  and  support  it  by  a  dike  presenting  a  con- 
cave surface  to  the  cuiTeuts.  At  the  upper  end  a  parallel  <like  will  also  be  required  in 
order  to  narrow  the  channel-way  sufflcientlv  to  keep  the  proposed  depth. 

The  survey  was  made  during  the  month  of  September  by  the  party  under  the  charge 
of  Mr.  Matthew  Cox,  assistant  engineer  under  my  supervision. 

The  plane  of  reference  to  which  all  the  soundings  have  been  reduced  was  obtained 
Ijy  observations  of  the  tides  at  four  points  on  the  river.  The  results  obtained  from 
these  observations  is  shown  in  tabular  form  on  the  accom]>anying  chart. 

ESTIMATE. 

From  near  head  of  tide-water  to  West  Chester  road  bridge : 

1,050  cubic  yards  rock  excavation,  at  $20 $21, 000  00 

13,000  cubic  yards  dredging,  at  75  cents 9, 750  00 

$30,750  00 

Engineering  and  contingencies 4, 612  50 

$35,362  50 

From  West  Chester  road  bridge  1,600  feet  south  : 

200  cubic  yards  rock  excavation,  at  $20 4 $4, 000  00 

3,500  cubic  yards  dredging,  at  50  cents 1, 750  00 

5,750  00 

Engineeriag  and  contingencies 862  50 

6,612  50 

From  1,600  feet  south  of  West  Chester  road  bridge  to  dikes : 

7,060  cubic  yards  dredging,  at  50  cents 3, 500  00 

Engineering  and  contingencies * 525  00 

4,025  00 

From  beginning  of  dikes  to  East  River : 

6,500  linear  feet  of  dike,  at  $8 $68,000  00 

30,000  cubic  yards  of  dredging,  at  35  cents 10,500  00 

78,500  00 

Engineering  and  contingencies 11, 775  00 

90, 275  00 

136,275  00 
All  of  which  is  respectfully  submitted  by  your  obedient  servant, 

R.  H.  Talcott, 
Assistant  Engineer, 
Col.  John  Newton, 

Corps  af  Engimtrs,  V,  S.  J. 
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D  20. 

SURVEY  AND  EXAMINATION  OF  HEMPSTEAD  HARBOR,  LONG  ISLAND,  NEW 

YORK. 

United  States  Engineer  Office, 

Netc  YorA-,  December  29,  1880. 

General  :  I  have  the  honor  to  report  upon  the  siiney  aud  examina- 
tion of  Hempstead  Harbor,  Long  Island,  ^ew  York,  a«  provided  for  in 
the  river  and  harbor  act  approv^  June  14,  1880. 

The  survey  was  made  by  the  party  of  Mr.  C.  G.  Weir,  assistant  en- 
gineer, under  the  general  supervision  of  Mr.  K.  H.  Talcott,  assistant 
engineer,  to  whom  was  indicated  from  this  office  the  essential  points  to 
be  examined. 

From  information  collected  from  parties  interested,  the  proposed  im- 
provement will  be  principally  in  the  inner  bay,  which,  but  for  a  narrow 
channel  of  communication,  would  be  entirely  separated  from  the  outer 
bay  by  a  low  level  of  sand  beach  extending  from  the  west  shore  and 
called  "  Bar  Beach." 

I  respectfully  refer  to  Appendixes  A*  and  B*  as  enumerating  the 
wants  of  the  locality  and  the  benefits  to  be  derived  from  improving  the 
navigable  depth.  The  chart  and  Mr.  Talcott's  report  are  also  trans- 
mitted, the  latter  discussing  various  possible  modes  of  improvement^ 
and  prepared  in  this  office  after  full  consultation  with  me  and  under  my 
supervision. 

The  method  of  improvement  by  separating  the  inner  from  the  outer 
bay  by  a  dam,  and  regulating  ihgress  and  egress  by  means  of  a  lock,  I 
cannot  recommend.  A  beautiful  sheet  of  water  in  front  of  the  villas 
adorning  the  east  shore  and  sufficiently  deep  for  commercial  purposes 
to  the  head  of  the  bay  would  be  formed.  There  are  many  serious  ob- 
jections to  this  plan. '  It  would  be  costly  as  well  as  not  necessary  for 
the  purposes  of  trade.  Large  accumulations  of  drift  sand  would  con- 
tinually shoal  up  the  entrance  to  the  lock  and  require  frequent-  removals, 
and  finally  vessels  could  not  use  the  lock  during  a  storm  from  the  north 
to  northwest  or  seek  a  needed  shelter  in  the  inner  bay.  Approximate 
estimated  cost,  $440,000. 

The  second  method  would  be  to  construct  a  dike  from  the  "Bar 
Beach,''  in  a  general  southerly  direction,  reaching  nearly  as  far  up  as 
Hicks'  Wharf. 

This  dike,  7,500  feet  long,  with  1,700  feet  of  half-dike,  and  the  requi- 
site dredging,  would  obtain  and  maintain  a  channel  of  8  feet  in  depth  at 
mean  low-water  as  far  up  as  half-way  between  the  steamboat  dock  aud 
Hacks'  Dock. 

The  remainder  of  the  channel  dug  to  the  southern  extremity  of  the 
bay,  and  4  feet  deep  at  mean  low-water,  would  probably  require  re- 
newed dredging  from  time  to  time  to  keep  it  open. 

ESTIMATE 

7,500  feet  of  dike,  at  |10 *.....*. 175,000 

1,700  feet  half  dike,  shore  protection,  at  $5 ri,500 

95,000  cubic  yards  of  dredging,  at  30  cents 28,500 

From  Hteamboat  dock  to  head  of  bay,  100,000  cubic  yards  of  dredging,  at  30 

cents 30,000 

Engineering  and  contingencies 21,S0O 

16:),  200 

*  Omitted.    Printed  in  House  Ex.  Doc,  No.  Af*,  Forty-sixth  Congress,  third  session. 
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This  method  of  foroiing  ^  tidal  basin  by  means  of  a  dike  and  generat- 
ing a  constant  scour  through  a  long  reach  of  the  channel,  is  undoubt- 
edly the  most  feasible  means  of  improvement;  but.  as  in  some  other 
localities,  it  will  be  objected  to  upon  esthetic  principles,  as  marring  the 
picturesque  appearance  of  an  uninterrupted  sheet  of  water,  and  as  oifer- 
log,  besides,  an  impediment  to  the  free  tacking  of  small  sail-boats. 

It  is  always  difficult  and  generally  impossible  so  reconcile  the  condi- 
^tions  of  beauty  with  those  of  the  interests  of  navigation,  and  it  is  not 
perceived  how  diking  in  one  form  or  other  could  be  entirely  dispensed 
with  except  by  the  alternative  construction  of  a  costly  dam  and  lock. 

The  long  dike  may  be  terminated  at  "A,"  the  8-foot  channel  at  the 
steamboat  dock,  and  an  excavation  4  feet  deep  extending  thence  to  the 
town  dock,  at  a  total  estimated  cost  of  $94,300. 

The  4-foot  channel  would  require  dredging  fix)m  time  to  time. 

The  Glen  Cove  landing  in  the  lower  bay  is  difficult  of  approach  at  low- 
water  on  account  of  a  shoal  there.  As  this  is  a  permanent  and  natural 
ehoal,  which  will  return  if  removed  by  dredging,  the  proper  remedy 
would  appear  to  be  for  the  proprietors  to  extend  their  dock  into  deeper 
water. 

Hempstead  Harbor  is  in  the  coUection  district  of  New  York. 

New  York  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  Sand's  Point 
light  and  Ezecntion  Rocks  light,  on  Long  Island  Sound. 

The  amount  of  revenue  collected  at  New  York  during  the  past  fiscal  year  is 
♦131,812,:M9.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  pro- 
posed improvement  is  estimated  (by  those  interested)  at  about  $475,000, 
and  the  amount  of  tonnage  for  the  past  year,  on  the  same  authority,  at 
^8,500  tons. 

Kespectfully  submitted. 

John  Newton, 
Colonel  of  Engineers. 
Brig.  Gen,  H.  G.  Wright, 

Chief  of  Engineers^  U.  S.  A, 


REPORT  OF   MR.    R.    H.    TALCOTT,  ASSISTANT  ENGIXEER. 

UxiTED  States  Engineer  Office, 

New  York  Ci%  December  'ii:!^  1880. 

General:  I  have  the  honor  to  submit  the  foUowing  rejwrt  of  the  survey  of  Hemp- 
stead Harbor,  New  York,  together  with  such  information  in  regard  to  the  commerce 
and  navigation  of  the  same  as  1  have  been  able  to  obtain. 

The  accompanying  chart  shows  the  present  condition  of  the  channel  in  the  inner 
"harbor  and  its  connection  with  deeper  water  in  the  outer  harbor  as  developed  by  the 
recent  survey,  and  also  the  works  proposed  for  the  improvement.  An  estimate  of  the 
probable  cost  of  carrying  out  either  of  three  proposed  plans  is  hereto  appended. 

Hempstead  Harbor  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  Sand's 
Point  light  and  Execution  Rocks  light,  on  Long  Island  Sound. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
:fl31,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment, as  estimated  by  those  interest^,  is  said  to  be  about  f475,000. 

The  amout  of  tonnage  for  the  past  year  is  reported  to  be  about  28,500  tons. 

Hempstead  Harbor  lies  on  the  north  side  of  Lon^  Island,  about  8  miles  east  of  Fort 
■Schuyler,  on  Throgg's  Neck.  The  bay  is  divided  into  two  parts  by  a  narrow  neck  of 
low  sand  beach  called  "Bar  Beach,"  which  runs  out  from  tne  western  shore  nearly  at 
right  angles  to  the  same  and  extends  about  f  of  the  way  across.  The  outer  harbor 
has  a  good  deep  channel,  but  the  inner  harbor  is  very  shoal,  and  the  channel  is  very 
•crooked.  The  upper  part  of  the  inner  harbor  is  entirely  bare  some  time  before  low- 
skater,  even  in  ordinary  tidfts. 
4  The  village  of  Roslyn  lies  at  the  head  of  the  inner  harbor,  and  is  the  port  from  which 
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qiiit«  a  number  of  towns  in  tbe  interior,  snoh  as  Hempstead,  Garden  City,  4tc.y  draw 
their  supplies  of  coal,  lumber,  bricks,  and  heavy  merchandise.  It  has  several  ntaBiio 
factories,  and  a  large  tnide  in  the  product-s  of  the  adjoining  farms. 

The  present  reliable  meaus  of  communication  Tiith  market  in  New  York  City  is  by 
railroad  and  one  steamboat  which  makes  a  round  trip  daily  between  Roelyn  and 
New  York  City.  All  heavy  material  brought  in  deep-draught  vessels  has  now  to  b» 
lightered  from  the  outer  harbor  at  a  great  increase  in  cost  of  transportatioo^  aad 
ire(iut*utly  heavy  demurrage  owing  to  high  winds  preventing  the  lighter  from  beuig- 
used. 

The  inner  harbor  would  also  be  used  as  a  harbor  of  refuge  for  vessels  engaged  in 
transporting  freights  to  the  landing  in  the  enter  harbor  in  case  of  heavy  storms,  ba& 
these  are  now  prevented  from  getting  the  benelit  of  a  safe  anchomge  unieaa  they  aro 
of  very  light  draught. 

The  grouud  rises  quickly  from  the  shores  of  the  bay,  and  in  some  places  the  blnffa 
come  to  high-waier  mark.  As  these  blnffs  are  sandy,  when  there  is  a  high  wind,  or 
when  a  steamboat  passes,  the  waves  undemiine  them  and  bring  the  saSd  into  tliia> 
channel.  One  of  the  worst  places  of  this  sort  is  Just  south  of  the  entraoee  into  the 
inner  harbor.  Here  the  currents  are  very  strong  and  the  channel  close  in  shore,  so 
that  the  steamboat  waves  have  a  direct  action  on  the  bluff.  The  sand  brought  into 
the  channel  at  this  point  is,  on  a  flood-tide,  carried  up  the  harbor,  where  it  is  deposited 
by  the  slackening  currents  and  forms  bad  bam. 

In  studying  the  chart  for  the  purpose  of  designing  a  permanent  improvement^  tho 
method  by  dikes  and  dredging  is  the  one  suggested  as  the  best  and  cheapest,  but- 
owing  to  the  dikes  being  unsightly  at  low- water  it  has  been  suggested,  bv  those  hav> 
lug  country  residences  in  the  vieinitv,  that  a  draw  could  be  oosstmcted  acroaa  the 
present  entrance  and  a  lock  used  for  ingress  and  egress,  the  water  in  the  inner  harbor 
being  maintained  at  or  near  its  present  high-water  level.  This  «t  ethod,  though  a. 
very  expensive  one  and  entailinjo;  a  constant  outlay  in  repairs  and  attendance,  haa 
y  been  considered,  and  a  rough  estimate  of  its  probable  cost  is  submitted. 

There  being  no  data  as  to  the  foundation  obtainable,  no  l>oriugs  having  been  made^ 
the  cost  of  that  item  has  been  assumed  and  the  cost  of  the  lock  has  been  obtained 
from  estinrntes  of  similar  structnres  on  the  Mississippi  and  Kanawha  Riven,  withoot 
going  into  the  details. 

The  second  method  of  improvement,  which  is  to  dredge  a  channel  and  to  bnild  a 
dike  to  maintain  it,  wonld  necessitate  the  widening  of  the  present  channel  for  some 
distance  from  the  entrance  into  the  inner  harbpr,  and  the  dredging  of  a  new  channel 
through  the  shoals.  From  the  entrance  to  the  steamboat  dock  at  Roslyn  this  channel 
is  estimated  as  200  feet  wide  and  8  feet  deep  at  mean  low-water,  and  thence  to  the 
wharves  in  the  creek  at  the  head  of  the  harbor  as  100  feet  wide  and  4  feet  deep  at 
mean  low-water.  The  diking  proposed  would  start  from  the  southerly  side  of  Bar 
Beach  and  extend  about  7,5%  feet  up  the  and  alK>ut  parallel  to  and  800  feet  from  the 
easterly  shore.  This  dike  would  form  a  tidal  basin  of  the  portion  of  the  bay  west  of 
it,  and  give  sufficient  velocity  to  the  currents  in  the  channel  to  keep  it  scoured  ont 
to  the  rejiuired  depth. 

The  third  method  is  to  dredge  the  present  channel  to  a  uniform  dep  th  of  8  feet  at  mean 
low- water  and  150  feet  wide. 

Where  the  channel  curves  to  the  ri^rht  and  now  shows  such  a  tendency  to  shoal, 
two  dikes  wonld  be  required,  one  on  the  easterly  side  of  the  channel,  following  its 
present  direction,  and  the  second  on  the  westerly  side,  overlapping  the  iirst  and  curving- 
to  the  left. 

In  the  event  of  the  adoption  of  either  of  the  two  last-mentioned  plans  of  improve- 
ment the  protection  of  the  shore  near  the  entrance  to  the  inner  harbor  will  be 
necessary.    This  will  require  1,700  feet  of  half  dike. 

The  dikes  required  are  estimated  to  be  built  of  carbolized  timber  and  according  to- 
the  general  plan  now  in  use. 

The  survey  was  made  during  the  past  season  by  the  party  under  the  charge  of  Mr. 
C.  G.  Weir,  assistant  engineer,  under  instructions  from  this  office. 

The  plane  of  mean  low- water  to  which  the  soundings  have  been  reduced,  was  estalv 
Ushed  by  tidal  observations  at  the  Glenwoo<l  dock  at  the  entrance  to  the  iuner  harbor, 
and  at  the  Roslvn  steamboat  dock.  The  results  of  the  reduction  of  these  observations 
are  shown  in  tabular  form  on  the  accompanying  chart. 

ESTIMATES. 

First  method, 
1  lack  250  feet  long,  60  feet  wide,  including  gates,  foundation,  &c..  $300,000 

Idam 88,000 

$382,000 

Engineering  and  contingencies. .^ 57,300 

439. 300 
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SeoQnd  me^iod. 

From  entrance  to  steamboat  dock,  7,500  linear  feet  of  dike,  at  $10..  (75, 000 

1,700  linear  feet,  half  dike,  at  $5 8,500 

96,000  cn\)ic  yards  dtedging,  at  30  cents 28,500 

lUfijOOO 

Ffom steamboat  doek  to  creek,  100,000  cubic  yards  dredging,  at  30  cents.. .      30, 000 
Engineering  and  contingencies ., 21,300 

t«3,dO(> 
Third  method. 

From  entrance  to  steamboat  dock,  2,500  linear  feet  of  dike,  at  $10. . .  $25, 000 

l,T0O  linear  feet  of  half  dike,  at  85 8,500 

3U,009ciiMc  yards  of  dredging,  at  30  cents 9,000 

$42,500 

From  steamboat  dock  to  creek,  100,000  cubic  yards  of  dredging,  at  30  cents. . .    30, 000 
Engineering  and  contingencies 10, 875 

83,375 
Respectfully  submitted. 

R.  H.  Talcott. 
As8i$tant  Enfftneer, 
Col.  John  Newton, 

Corps  qf  MngineerSy  U.  S.  A, 


D    21. 

examination  and  survey  of  the  water  way  connecting  jamaica 
bay  with  cornell's  landing,  in  the  state  of  new  york- 

United  States  Engineer  Office, 

New  York^  December  18, 1880. 

General  :  I  have  respectfully  to  report  upon  a  survey  and  examina- 
tion of  the  water-way  connecting  Jamaica  Bay  with  Cornell's  L'i.nding^ 
in  the  State  of  New  York,  as  provided  in  the  river  and  harbor  act  ap- 
proved June  14, 1880. 

The  survey  was  made  by  the  party  of  Mr.  C.  G.  Weir,  assistant  en- 
gineer, under  the  supervision  of  Mr.  R.  H.  Talcott,  assistant  engineer, 
who  was  furnished  from  this  office  with  specific  instructions  for  Uie 
collection  of  such  data  as  would  have  an  important  bearing  upon  a 
practicable  scheme  of  improvement;  and,  amongst  others,  to  estimate 
the  contents  of  a  marsh  tidal  basin  existing  north  of  the  dam  at  Cor- 
nelFs  Landing. 

The  chart  of  the  survey  and  Mr.  Talcott's  report,  herewith  submitted^ 
furnish  all  the  material  facts  needed  in  the  case. 

The  navigable  depth  at  mean  low- water  is,  in  the  creek,  les9  than  1 
foot.  From  its  mouth  to  the  6-foot  curve  in  the  bay,  the  depth,  though 
deeper  generally,  is  diminished  by  a  shoal  to  1  foot.  The  mean  rise  and 
fall  of  tides  is  ^  feet.  . 

It  appears  from  information  CQllect43d  from  various  parlies  that  the 
depth  at  a  former  period  was  greater  than  at  present  ^  and  its  decrease 
is  by  them  referred  to  the  land  waters  having  been  diverted  from  their 
natural  course  into  the  reservoirs  of  the  water- works  of  Brooklyn. 

The  tidal  reserv^oir  of  the  body  of  the  creek  is  very  small,  even  with 
the  addition  of  the  marsh  reservoi^rs  north  of  the  old  mill-dam.  It  would 
be  expedient,  however,  that  the  remains  of  the  dam  be  removed,  to  db- 
tain  a  freer  flow  beyond,  with  the  probable  useftil  effect  of  affording  a 
place  of  deposit  for  the  silt  brought  up  by  the  flood-tide,  and  of  better 
preserving  the  deptii  at  the  Landing. 
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What  appear  to  embarrass  the  navigation  of  the  creek  fully  as  mach 
as  the  wjint  of  water  are  the  sharp  l^nds  in  connection  with  a  widtli 
generally  not  much  exceeding  60  feet. 

Considerable  relief  would  be  afforded,  besides  removing  the  remains 
of  the  dam,  by  straightening  the  course  of  the  channel,  and  dredging, 
so  as  to  aftbrd  a  uniform  depth  at  mean  low-water  of  at  least  2  feet. 
The  estimated  cost  for  these  operations  would  be  about  $30,000,  and  a 
reasonable  degree  of  permanence  would  be  secured. 

A  depth  of  6  feet  at  mean  low-water  from  the  6-foot  curve  of  the  bay 
to  the  Landing  could  be  secured  by  dredging  the  creek,  by  diking  and 
partial  dredging  along  the  line  ftom  the  mouth  of  the  creek  to  the  6-foot 
cun^e  of  the  bay,  by  straightening  the  course  of  the  creek  and  removing 
the  remains  of  the  dam,  at  an  estimated  cost  of  $94,000. 

As  the  velocity  of  the  tidal  currents  would  be  very  little,  a  reasonable 
degree  of  permanence  would  be  maintained. 

Cornell's  Landing  is  in  the  collection  district  of  New  York. 
New  York  City  is  the  nearest  port  of  entry. 
The  nearest  licht-house  is  Sandy  Hook  light. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
♦131,81*2,349.89. 

The  present  commerce  by  water  which  would  be  benefited  by  the 
proposed  improvement  is  reported  as  very  small.  The  desire  of  escaping 
the  alleged  high  charges  of  freight  by  rail  seems  to  constitute  the  basis 
of  the  demand  for  an  improvement  of  navigation. 

I  respectfully  refer  to  copies  of  pai>ers  furnished  as  to  the  resources 
of  the  neighborhood,  marked  A  and  B,  and  appended.* 
Kespectfully  submitted. 

John  Newton, 
Colonel  of  Engineers, 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  V,  8.  A. 


report  of  mr.  r.  h.  talcott,  assistant  engineer. 

United  States  Engineer  Office, 

New  York]  December  15,  1880. 

General:  1  hare  the  honor  to  snbmit  the  foUowinff  report  of  the  survey  of  the 
water-way  from  the  channel  of  Jamaica  Bay  to  Cornell's  Landing,  New  York,  with 
such  information  in  regard  to  the  commerce  and  navigation  of  the  same  as  I  have 
been  able  to  obtain. 

The  accompanying  chart  shows  the  present  condition  of  the  water-way,  and  the 
works  proposed  for  the  improvement  of  the  same.  An  estimate  of  the  probable  cost 
of  these  works  is  appended  hereto. 

Cornell's  Landing  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry. 

The  nearest  light-house  is  Sandy  Hook  light. 

The  amount  of  revenue  collected  at  New  York  City  during  the  past  fiscal  year  is 
^31,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benfited  by  the  proposed  improve 
ment  is  unknown.  • 

The  total  tonnage  of  the  past  fiscal  year  is  reported  to  be  about  1,000  tons.  Cor- 
nell's or  Three-mile  Creek  is  a  tributary  of  Jamaica  Bay,  and  is  the  only  water-way 
by  which  vessels  can  approach  the  village  of  Jamaica.  The  channel  of  the  navigable 
part  of  the  creek  is  tlirough  salt  marsh,  and  has  several  very  sharp  bends.  At  Cor- 
nell's Landing,  the  head  of  navigation  of  the  creek,  there  are  the  remains  of  an  old 
dam  and  tide-mill,  which  have  been  allowed  to  fall  into  decay.  Above  this  dam  there 
is  quite  a  large  area  of  low  marsh  land,  which  is  overflowed  by  the  ordinary  tides, 
and  this  area  was  used  formerly  for  the  storage  of  the  water  for  the  mill  power.  The 
dam  is  now  very  dilapidated  and  obstructs  the  full  flow  of  the  tides  into  the  basin 
4ibove.     Before  the  construction  of  the  Brooklyn  water-works  there  was  quite  a  good 

*  Omitted.    Printed  in  House  Ex.  Doc.  No.  17,  Forty-sixth  Congress,  third  session. 
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supply  of  fresh  water,  bnt  this  had  been  dlyert^d,  and  now  the  supply  is  very  limited. 
At  the  time  of  the  building  of  the  Brooklyn  water-works  most  of  the  materials  used 
for  the  construction  of  the  dams,  conduits,  &c.,  were  brought  by  water  to  Comeirs 
Lfanding,  and  it  is  said  by  those  long  resident  in  the  vicinity  that  preyious  to  the 
diversion  of  the  fresh  water  and  the  disuse  of  the  tide-mill  the  denth  of  water  in  the 
channel  of  the  creek  was  considerably  greater  than  at  present,  and  that  quite  a  num- 
ber of  schooners  were  engaged  in  bringing  coal  and  fertilizers  to  Comeirs  Landing. 
Now  only  one  or  two  small  sloops  are  used  in  this  traffic.  lu  addition  to  the  small 
depth  of  water,  the  sharpness  of  the  bends  in  the  creek  forms  a  serious  obstruction  to 
navigation,  and  several  times  canal  boats  and  barges  have  been  sunk  in  the  attempt 
to  get  around  them  while  loaded  with  material  for  the  Brooklyn  water- works. 

The  proposed  improvement  is  only  intended  to  relieve  the  present  difficulties  in  the 
navigation  by  straightening  the  creek  in  places  where  the  channel  is  excessively 
crooked  by  cutting  new  channels  through  the  marsh.  The  banks  of  the  creek  are 
now  so  firm  and  stand  so  well,  it  is  to  be  supposed  that  the  new  channel  will  not  re- 
quire any  protection  to  the  slopes,  but  an  allowance  is  made  for  a  partial  protection 
in  the  estimate. 

It  being  very  doubtful  whether  a  much  greater  depth  at  mean  low-water  than  there 
is  at  present  can  be  maintained  for  any  length  of  time,  it  is  not  proposed  to  deepen 
the  channel  where  there  is  now  as  much  as  2  feet,  or  to  make  any  improvement  in  the 
channel  from  the  mouth  of  the  creek  to  deeper  water  in  Jamaica  Bay,  except  suffi- 
ciently to  give  a  uniform  depth  of  2  feet  at  mean  low- water,  this  being  considered 
nnadvisable  until  by  experiment  it  is  found  that  the  depth  in  the  creek  can  be  perma- 
nently improved.  Haviug  the  above  in  view,  it  is  proposed  to'remove  the  remains  of 
the  old  dam,  bo  as  to  g^ive  a  clear  water-way  for  the  tides  to  flow  in  and  out  of  the 
overflowed  area  above  it.  From  a  point  just  below  the  end  of  the  dock  at  the  Land- 
ing, instead  of  following  the  present  bed  of  the  creek,  it  is  proposed  to  cut  a  new 
cluinnel  through  the  marsh  and  enter  the  old  channel  again  below  the  bend.  This 
cut  will  be  about  500  feet  long  and  60  feet  wide.  At  the  next  bend  below  a  cut  about 
650  feet  long  and  70  feet  wide  would  avoid  two  elbows  in  the  channeL  Where  this 
cut  enters  the  old  channel  the  creek  takes  another  sharp  turn.  Instead  of  using  the 
old  channel  a  cut  of  450  feet  length  and  70  feet  width  is  proposed,  which  will  enter 
the  old  channel  at  the  mouth  of  the  creek.  These  new  channels  are  to  be  dredged  to 
the  depth  of  2  feet  at  mean  low- water,  which,  with  the  rise  of  tide,  will  give  over  6 
feet  at  high-water,  and  admit  loaded  canal-boats  to  pass. 

The  accompanying  chart  is  compiled  from  soundings  taken  by  the  party  under  the 
charge  of  Mr.  C.  G.  Weir,  assistant  engineer,  during  the  past  season,  and  from  a  tra- 
cin|;  of  a  survey  made  by  the  United  States  Coast  and  Geodetic  Survey  in  July  last, 
which  has  been  kindly  furnished  by  Capt.  C.  P.  Patterson,  the  Superintendent. 

ESTIMATE. 

Cut  through  bend  below  landing: 

3,000  cubic  yards  dredging,  at  40  cents $1,200 

6,000  cubic  yards  dredging,  at  30  cents 1,800 

400  linear  feet  half  dike,  at  $5 2,000 

100  linear  feet  full  dike,  at  |8 800 

15,800 

Cut  through  second  bend : 

4, 000  cubic  yards  dredging,  at  40  cents 1, 600 

10,000  cubic  yards  dredging,  at  30  cents 3,000 

600  linear  feet  half  dike,  at  #5 3,000 

250  linear  feet  full  dike,  at  $8 2,000 

9,600 

Cut  through  bend  at  month : 

2,500 cubic  yards  dredging,  at40  cents 1,000 

7,000  cubic  yards  dredging,  at  30  cents 2,100 

400  linear  feet  half  dike,  at  15.... 2,000 

200  linear  feet  full  dike,  at  $8 1,600 

6,700 

Deepeniug  old  channel  to  2  feet  at  mean  low-water : 

13,000  cubic  yards  dredging,  at  30  cents 3,900 

'  26.000 

Contingenies,  engineering,  &c 3,900 

29,900 
Respectfully  submitted. 

R.  H.  Tajlcott, 
Assistant  Engineer, 
Col.  John  Newton, 

Corps  of  Engineers^  Brevet  Major  General^  U,  S,  A, 

43  E 
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D   22. 

SURVEY  OF  PATCHOGUE  RIVER,  NEW  YORK. 

United  States  Engineer  Office, 

Xew  Yorlc  October  30, 1880. 

General:  The  river  and  harbor  act  approved  June  14, 1880,  directs 
the  survey  of  **Patchogue  Eiver,  New  York,''  which  having  been  fin- 
ished, I  have  the  honor  to  submit  my  report. 

The  survey  was  executed  by  the  party  of  Mr  Charles  G.  Weir,  assist- 
ant engineer,  acting  under  the  general  supervision  of  Mr.  E.  H.  Talcott, 
assistant  engineer,  who  receiv^  from  this  office  his  instructions  as  to 
the  nature  and  scope  of  the  examination,  and  special  points  necessary 
for  indicating  the  mode  of  improvement. 

I  transmit  herewith  the  map  and  report  of  Mr.  B.  H.  Talcott,  which, 
in  so  far  as  it  describes  the  kind  of  improvement  and  the  reasons  there- 
for, was  prepared  under  my  personal  supervision. 

There  is  little  or  no  current  in  the  river,  and  dredging  alone  is  recom- 
mended for  the  improvement  as  far  down  as  the  outlet  into  Great  South 
Bay,  beyond  which,  in  order  to  preserve  the  channel,  once  formed,  from 
the  action  of  waves,  lines  of  parallel  dikes  will  be  necessary. 

The  estimate  to  secure  a  depth  of  6  feet  at  mean  low-water  hj  dredging  in 

tUe  river,  and  fh>m  its  month  to  the  6-foot  cnrye  in  the  bay,  is (21 ,  000 

For  diking  from  river  to  6-foot  curve  in  the  bay 15,800 

Engineering,  contingencies,  ^c,  15  per  cent 5,580 

42,320 

•  •••••# 

Bespectfully  submitted. 

John  Nbwton, 
CoUmel  of  Engineers. 
Brig.  Gen.  H.  G.  Wbioht, 

Chief  of  Engineers^  U.  S.  A. 


sepobt  op  mr.  r.  h.  talcott,  assistant  bx6ikeer. 

United  States  Engineer  Office, 

New  York,  October  29,  1880. 

General  :  I  have  the  honor  to  submit  the  foUowing  report  of  the  snrvey  of  Pat- 
cho^ue  River,  Long  Island,  with  snch  information  in  regard  to  the  commeroe  and 
navigation  of  that  stream  as  I  have  been  able  to  obtain.  The  accompanying  chart 
shows  the  results  of  the  survey  and  the  works  proposed  for  the  improvement  of  the 
channel.    An  estimate  of  the  proposed  cost  of  tne  latter  is  also  appended. 

Patchogue  Hiver  is  in  the  collection  district  of  New  York. 

New  York  City  is  the  nearest  port  of  entry.  The  nearest  light-house  is  Fire  Island 
light,  about  14  miles  distant  southwesterly. 

The  amount  of  revenue  collected  at  New  York  City  for  the  past  fiscal  year  is 
♦131,812,349.89. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  proposed  improve- 
ment is  about  $150,000,  and  the  tonnage  for  the  past  year  about  1,500.  The  latter 
figures  are  from  information  furnished  oy  Mr.  Charles  R.  Smith  and  others,  who  are 
re8idents  of  Patchogue. 

Patchogue  River  is  a  tributary  of  Great  South  Bay,  which  it  enters  not  far  from  its 
eastern  end ;  it  has  quite  a  large  drainage  area,  the  water  fix)m  which  is  stored  for 
milling  purposes  by  a  dam  a  short  distance  above  the  navigable  part  of  the  stream. 
This  dam  has  given  way  once  or  twice,  and  brought  large  quantities  of  sand  and 
gravel  into  the  lower  section  of  the  river. 

The  extreme  shallowness  of  the  water,  both  at  the  mouth  and  in  the  river,  will 


Digitized  by 


Google 


APPENDIX   D.  675 

admit  of  boats  of  only  very  light  draught,  and  consequently  the  tonnage  is  very  small, 
and  though  vessels  drawing  6  feet  can  come  within  a  short  distance  of  the  mouth  the 
anchorage  is  so  exposed  and  bad  they  cannot  safely  lie  there  in  stormy  weather. 

The  bed  of  the  river  is  soft  mud,  and  the  eastern  banks  marshy.  The  greater  part 
of  the  western  bank  is  good  firm  ground  and  has  been  docked  ana  improved.  Outside 
where  the  depth  is  less  than  6  feet  the  bottom  is  hard  sand. 

The  village  of  Patchogue  has  a  population  of  over  3,000 ;  it  is  a  place  of  summer 
resort,  has  several  mills  and  manufactories,  and  a  large  fish  and  oyster  trade,  in  which 
latter  about  200  vessels  are  engaged.  At  present  nearly  all  supplies,  except  those 
which  the  neighborhood  furnishes,  are  brought  by  railroad. 

The  survey  was  made  under  my  supervision  in  the  month  of  September,  by  the 
party  in  charge  of  Mr.  Charles  6.  Weir,  assistant  engineer.  Tides  were  observed  at 
the  mouth  of  the  river,  during  progress  of  the  survey.  The  mean  low-water  reading 
of  the  tide-staff,  to  which  all  the  soundings  have  been  reduced,  was  obtained  bv  a  line 
of  levels  connecting  the  tide-staff  with  a  bench-mark  established  by  the  United  States 
Coast  and  Geodetic  Survey.  The  location  and  elevation  of  this  bench-mark  were 
kindly  furnished  by  Capt.  C.  P.  Patterson,  the  Snperint-endent,  to  whom  we  are  also 
indebted  for  a  tracing  showing  the  shore  line  and  topography  in  that  vicinity. 

Some  yeare  ago  an  improvement  of  the  mouth  of  the  river  was  attempted  by  means 
of  a  dike,  but  this  being  a  light  structure,  it  has  been  badly  damaged  by  ice  and 
storms,  and  only  a  small  section  of  it  is  of  any  use  at  present.  The  improvement  pro- 
posed is  to  dredge  a  channel  100  feet  wide  and  giving  6  feet  at  mean  low- water  all  the 
way  from  the  present  head  of  navigation  to  the  bay.  In  the  river,  as  there  is  such  a 
small  rise  and  fall  of  tide,  there  are  no  perceptible  currents,  and  a  dredged  channel 
will  maintain  itself  for  a  long  time,  but  outside,  owing  to  the  drift  of  the  sand,  a  dike 
on  the  Vest  side  of  the  propped  out  will  be  necessary  for  its  full  length,  and  probably 
a  shorter  one  on  the  east.  The  dikes  proposed  are  to  be  of  carbolizedtimber  according 
to  the  general  plan  and  to  be  filled  with  rubble  stone.  The  width  from  out  to  out  <? 
piling  will  vary  from  5  to  7  feet,  according  to  the  depth  of  the  water. 

The  lines  of  dredging  and  diking  as  proposed  are  shown  in  blue  upon  the  chart. 

ESTIMATE. 

From  head  of  navigation  to  mouth  of  rivei : 
46,000  cubic  yards  of  dredging,  at  30  cents 113,800 

From  mouth  of  river  to  6-foot  contour: 

l,7001ine«rfeetof  diking,  at  |6 $10,200 

700  linear  feet  of  diking,  at|8 5,600 

24,000cubic  yards  of  hedging,  at30cents - 7,200 

23,000 

Engineering  contingencies,  Ac 5,520 

42,320 

Very  respeotftdlly,  your  obedient  servant, 

R.  H.  Talcott, 
Assistant  Engineer. 
Col.  John  Newton, 

Corps  of  Engineers f  Brevet  Major-Oeneralf  U,  8.  A. 


D  23, 

REPORT  UPON  A  PROJECT  OF  MR.  HENRY  KNAPP,  CIVIL  ENGINEER,  FOR 
CREATING  A  PERMANENT  DEEP  CHANNEL  THROUGH  SANDY  HOOK 
BAR,  PORT  OF  NEW  YORK. 

Office  of  Board  of  Engineers  for  Fortifications, 

AND  for  EIVER  and  HARBOR  IMPROVEMENTS,  &C., 

New  Yorlcj  Novenibe}'  30, 1880. 
General:  The  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor  Works,  to  whom  was  submitted  from  the  office  of  the 
Chief  of  Engineers,  of  date  June  10,  1880,  certain  papers  relating  to  a 
project  for  creating  a  permanently  deep,  wide^  and  straight  channel 
through  the  Sandy  Hook  Bar  of  the  port  of  New  York,  for  the  purpose 
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of  forming  an  improved  commercial  outlet,  have  the  honor  to  report  as 
follows : 

House  bill  3042,  Forty-sixth  Congress,  second  session,  stating  in  the 
title  the  object  as  above  described,  was  transmitted  to  the  honorable 
Secretary  of  War  from  the  Committee  on  Commerce  of  the  House  of 
Eepresentatives  for  consideration  of  the  practicability  of  the  plan  on 
which  the  proposed  improvement  is  based.  And  inasmuch  as  the  bill 
did  not  set  forth  or  sufficiently  explain  the  project  of  the  originator,  Mr. 
Henry  P.  Knapp,  civil  engineer,  it  was  suggested  by  the  Chief  of  En- 
gineers in  his  letter  committing  the  subject  to  the  Board,  that  Mr.  Knapp 
be  invited  to  oifer  such  information  regarding  his  plan  as  would  enabte 
the  Board  to  give  it  due  consideration,  with  the  view  of  complying  with 
the  requirements  of  the  Committee  on  Commerce.  This  having  been 
done,  Mr.  Knapp  forwarded  to  the  Board  a  communication,  marked  A, 
dated  August  3,  1880,  and  appended  to  this  report.  Subsequently, 
after  an  interview  with  the  Board,  in  which  the  plan  was  discassed,  he 
submitted  another  paper,  marked  B,  of  date  of  October  21, 1880,  also 
appended. 

The  project  as  delineated  on  the  Coast  Survey  chart  of  1875,  and  fur- 
ther described  in  the  papers  submitted,  is  a  wall  extending  partly  across 
the  entrance  to  the  harbor  in  deep  water  outside  the  bar,  the  top*  vary- 
ing from  40  to  71  feet  below  mean  low- water.  The  plan  of  the  wall  is  a 
circular  arc  5  miles  and  950  yards  long,  presenting  its  convexity  to  the 
bar  and  described  with  a  radius  of  11  miles.  The  general  direction  is 
WSW.  J  W.  The  extremities  are  held  at  considerable  distances  from  the 
shores  of  Long  Island  and  of  Kew  Jersey,  and  the  wall  is  founded  in  a 
depth  of  10  fathoms  at  its  NE.,  and  of  16  fathoms  at  its  SW.  end.  The 
structure  may  be  increased  or  diminished  in  length  according  to  the 
effect  produced,  and  it  is  intended  by  the  originator  to  maintain  a  chan- 
nel 31^  feet  deep  at  mean  high- water,  and  500  feet  at  least  in  width  by 
the  means  of  the  wall  alone  without  resort  to  dredging,  to  shutting  off 
any  existing  channel,  or  to  decreasing  the  present  width  of  the  entrance. 

The  height  as  prescribed  by  the  originator  would,  in  his  opinion,  per- 
mit the  largest  class  of  vessels  to  pass  over  its  top  without  striking,  and 
he  claims  furthermore  that  it  will  act  as  a  breakwater  behind  which  ves- 
sels could  anchor  in  as  perfect  security  from  the  force  of  the  waves  as 
in  the  space  behind  the  bar. 

Mr.  Knapp  enumerates  three  influences  at  work  by  which  the  bar  is 
retained  in  its  present  position,  extent,  and  depth,viz,  1st,  the  force  of 
the  sea  waves  acting  on  the  sandy  bottom  outside  the  harbor  to  heave 
sand  into  the  mouth  and  close  it  up  by  forming  a  bar  across  it ;  2d,  the 
force  of  the  outflowing  currents  antagonistic  to  the  first  named,  and 
cutting  out  the  channel ;  3d,  the  littoral  or  shore  currents  which  sweep 
across  the  harbor  outside  the  bar,  at  the  rate,  as  stated  by  him,  of  from 
1  to  2}  knots  per  hour,  and  supposed  to  be  most  effective  in  sweeping 
away  from  the  outside  of  the  bar  all  sedimentary  matter  brought  out  of 
the  harbor  by  the  outflowing  currents,  as  well  as  accesdive  accretions  of 
sand  to  the  bar  brought  in  by  wave  action. 

Mr.  Knapp  also  states  that  the  force  of  the  outflowing  currents  is  in 
excess  of  the  influence  of  the  waves  which  tend  to  keep  up  sand  in  the 
bar,  and  he  intends  by  the  construction  of  the  wall  to  cut  down  the 
waves  to  such  extent  that  their  action  in  moving  sand  frx>m  the  deep  water 
and  depositing  the  same  upon  the  bar  will  be  so  much  diminished  that 
the  effect  of  the  outflowing  currents  being  relatively  increased,  a  greater 
depth  of  water  will  be  obtained  and  maintained. 

His  theory  of  the  eroding  action  of  the  waves  appears  to  be  that  it 
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penetrates  to  the  greatest  depth,  and  that  by  it  during  great  storms  the 
bed  of  the  sea  has  been  excavated  to  its  present  depth  and  the  dibris 
deposited  upon  shoals,  thus  forming  the  boundaries  and  shores  of  the 
ocean,  and  upon  this  theory  he  supposes  a  constant  transportation  of 
sand,  &o.,  from  deep  waters  to  the  shoaler  outlets  of  bays  and  rivers 
and  a  steady  accumulation  of  materials  from  this  cause  upon  bars. 

In  his  paper,  Appendix  B,  the  author  is  not  clear  in  his  meaning, 
apparently  making  no  distinction  between  waves  of  oscillation  merely 
and  those  of  translation,  and  thus  rendering  it  difficult  to  follow  or 
comprehend  his  ideas  of  wave  action.  The  treatment  of  the  subject 
generally  has  not  had  the  effect  of  lightening  the  labors  of  the  board  by 
confining  the  discussion  to  particular  points,  and  it  is  therefore  neces- 
sary to  take  up  the  question  in  the  most  general  sense,  viz,  whether  the 
wall  as  proposed  in  this  scheme  of  improvement  would  have  the  effect 
of  deepening  the  water  on  the  bar. 

In  the  first  place,  the  wall  will  collect  on  its  ISW.  face  the  material 
borne  fipom  the  bar  by  the  outgoing  currents,  and  upon  the  SE.  face 
an  accumulation  will  follow  upon  the  action  of  the  flood-tide  and,  dur- 
ing severe  storms,  :&om  wave  action.  And  the  gentle  slope  upon  the 
outside  will  be  favorable  to  the  passage  of  waves  over  the  wall  without 
breaking. 

No  oceanic  currents  were  detected  by  the  obsen-ation  of  the  Coast 
Survey  at  a  point  ESE.  from  Sandy  Hook  and  distant  about  60  miles; 
but  regular  tidal  currents  nearly  as  strong  as  at  the  ligh^ship  were 
found.  In  1879  the  Coast  Survey  observed  on  the  line  between  Kan- 
tucket  and  Delaware  Bay  only  a  small  tendency  to  a  SW.  current, 
scarcely  i  knot  per  hour. 

The  supposed  littoral  current  off  Sandy  Hook,  with  power  sufficient 
and  in  the  proper  direction  to  scour  the  foot  of  the  wall  clear  of  accumu- 
lations has  not  been  verified. 

That  the  waves  exercise  a  -pot&at  influence  both  upon  the  volume  and 
shape  of  the  bar  at  Sandy  Hook,  cannot  be  disputed,  and  it  is  equally 
certain  that  if  the  wave  action  could  be  eliminated  the  volume  of  the 
bar  would  be  limited  to  the  bulk  of  the  material  moved  by  the  tidal 
currents  and  retained  under  the  operation  of  their  joint  influence,  and  it 
would  be  spread  to  a  greater  length  seaward.  What  the  depth  over  the 
bar  might  finally  be  would  be  a  matter  of  speculation ;  but  a  bar  would 
still  exist,  due  to  the  diminished  scour  of  the  currents  expanding  as  they 
became  released  from  the  confinement  of  the  land.  Numerous  bars  and 
shoals  exist  in  interior  bodies  of  water  not  exposed  to  wave  action, 
resulting  solely  from  an  undue  expansion  between  banks. 

The  first  matter  to  be  investigated  in  discussing  the  present  scheme 
of  improvement  is  the  extent  to  which  wave  action  would  be  eliminated 
by  the  construction  of  the  proposed  wall,  which  is  to  be  located  about 
3  miles  outside  of  the  bar  and  not  far  from  midway  between  the  coasts 
of  New  Jersey  and  Long  Island ;  of  which  interval  its  length  would 
embrace  about  one-third  part,  leaving  two  large  spaces  not  closed  by 
any  structure :  the  one  between  the  southwesterly  end  and  the  coast  of 
New  Jersey,  the  other  between  the  northeasterly  end  and  the  coast  of 
Long  Island. 

At  the  present  time  it  is  well  known  that  in  these  epaces^  where  the 
water  is  shoaler  than  at  the  proposed  location  of  the  wall,  a  consider- 
able action  upon  the  bottom  and  shore  lines  exists  both  of  waves  and 
currents,  by  means  of  which  large  amounts  of  sand  are  transported  from 
the  outside  and  lodged  upon  the  bar  and  upon  interior  areas,  from  which 
a  portion  is  brought  back  by  the  ebb  currents  to  the  bar.    The  growth 
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and  changes  of  the  peninsula  at  Sandy  Hook,  and  the  morements  of 
the  shore  line  of  Long  Island,  famish  ocnlar  evidence  of  these  powerful 
sand-transporting  agencies. 

A  glance  at  the  topography  of  the  bottom  as  delineated  on  the  Coast 
Survey  charts  shows  the  exterior  slope  of  the  bar  to  be  in  a  direction 
nearly  north  and  parallel  to  the  general  line  of  Sandy  Hook,  until  the 
beach  of  Coney  Island  is  approached,  when  this  direction  is  broken  by 
a  wide,  long  and  deep  indentation  to  the  westward,  extending  so  far  as 
to  leave  but  a  narrow  bulkhead  to  be  surmounted  before  reaching  the 
deep  water  of  the  interior  bay.  The  topography  proves  the  existence  of 
two  distinct  eroding  and  transporting  influences  affecting  the  bar,  one 
to  the  northward  along  the  coast  of  New  Jersey,  the  other  westward 
along  the  coast  of  Long  Island. 

Another  agency  which  would  also  be  unaffected  by  the  wall  is  the 
flood-tide  er(^ing  and  transporting  materials  to  the  bar  and  interior 
waters,  and  also  modifying  the  shape  of  the  bar.  In  these  effects  it  is 
much  aided  by  the  stirring  up  of  the  bottom,  by  the  breaking  waves  and 
the  currents  due  to  waves  of  translation. 

Having  enumerated  the  influences  at  work  in  transporting  sand  from 
the  outside  to  the  bar  and  interior  spaces  which  would  not  be  diminished 
by  the  construction  of  the  wall,  there  remains  to  be  discussed  only  the 
modification  or  elimination  of  wave  action  upon  the  bottom  over  the  area 
supposed  to  be  controlled  by  the  wall.  Obviously  the  wall  could  effect 
that  end  only  by  breaking  the  waves. 

The  condition  of  leaving  a  sufScient  depth  of  water  between  the  sur- 
face and  the  top  of  the  wall  and  at  the  same  time  of  retaining  a  sufficient 
height  of  the  wall  to  break  up  the  seas  are  now  to  be  discussed,  and  the 
compatibility  of  these  requirements,  upon  which  the  practical  application 
of  the  system  depends,  should  be  rigidly  tested.  » 

Great  differences  exist  in  the  strength  of  the  wind  and  its  effect  upon 
the  force  and  height  of  the  waves,  as  distinguished  by  the  terms  severe 
gales,  storms,  and  great  storms.  Wtule  the  former  may  occur  one  or 
more  times  during  a  single  winter,  storms  are  rare,  and  great  storms 
may  not  visit  a  locality  more  often  than  once  in  twenty  years. 

In  designing  works  of  construction  upon  the  sea-coast,  the  engineer,  it 
is  true,  must  endeavor  to  make  them  proof  against  the  force  of  waves 
due  to  the  severest  storms,  but,  for  the  case  now  discussed,  the  great 
waves  due  to  hurricanes  and  all  storms  of  rare  occurrence  need  not  enter 
at  all  in  the  estimated  effect  upon  the  bar,  since  it  is  manifestly  the  in- 
fluence of  waves  of  frequent  occurrence  which  would  be  potent  in  deter- 
mining the  depth  and  other  features  of  the  bar.  Although  it  is  proper 
to  omit  all  consideration  of  unusually  high  waves  as  of  rare  occurrence, 
and  therefore  impressing  no  permanent  features  on  the  bar,  it  is  never- 
theless curious  as  a  matter  of  fact  that  old  pilots  of  thirty-five  years*  ex- 
perience on  the  bar  have  not  noticed  even  a  transient  decrease  of  draught 
produced  by  severe  storms. 

The  question  is  therefore  reduced  to  the  effect  of  the  proposed  struc- 
ture upon  the  more  moderate  classes  of  waves. 

Measurements  at  this  place  of  the  heights  of  waves,  ordinary  or  ex- 
traordinary, if  ever  accurately  made,  do  not  appear  to  have  been  re- 
corded, and  it  is  impossible,  therefore,  to  be  exact  in  drawing  the  line 
between  waves  of  frequent  and  those  of  inft^uent  occurrence,  but  it  is 
probable  that  an  assumed  height  of  about  16  feet  would  not  be  &r  from 
such  dividing  line.  With  few  or  no  exceptions,  waves  of  oscillation  of 
16  feet  and  less  could  pass  over  the  top  of  the  proposed  wall  without 
breaking  or  suft'ering  serious  modification.    Waves  of  translation,  as 
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ground  swells,  which  are  the  precursors  or  followers  of  gales,  being  of 
less  height  than  the  wind  waves  of  the  same  storm,  would  pass  over  as 
well  as  those  before  mentioned.  The  tide  wave  would  also  pass,  suffer- 
ing ^ut  an  imperceptible  retardance  in  time. 

The  wall  would  have,  therefore,  little  or  no  effect  in  arresting  waves 
which  affect  the  bar. 

To  sum  up :  The  proposed  wall  will  leave  long  intervals  between  its 
flanks  and  the  adjoining  shores,  through  which  a  vigorous  wave-and- 
current  action  affecting  the  bar  will  be  exercised.  It  will  also  permit 
the  free  influx  of  the  flood-tide,  over  it  and  on  either  side,  to  operate 
ui>on  the  bar,  and,  finally,  it  will  not  arrest  those  classes  of  waves  which 
are  most  instrumental  in  defining  the  depth  and  shape  of  the  bar. 

The  supposition  that  the  proposed  wall  will  form  behind  it  a  harbor 
of  refuge  aa  secure  as  that  behind  the  bar  was  framed  upon  the  idea 
that  the  waves  would  be  as  much  reduced  by  a  wall  40  feet  under  water 
as  by  the  much  shoaler  mass  of  the  bar. 

After  a  careful  examination  of  this  scheme,  the  Board  are  of  the  opin- 
ion that  the  proi)osed  wall  will  not  improve  the  navigation  over  the 
bar  or  form  a  secure  harbor  of  refuge  for  any  class  of  vessels. 
Bespectfully  submitted. 

Z.  B.  TOWEE, 
Colonel  of  Engineers^  Bvt  Maj,  Oen. 

John  Newton, 
Colonel  of  Engineers^  Bvt  Maj.  Oen. 
Henry  L.  Abbot, 
Lieutenant  Colonel  ofEngineerSj  Bvt.  Brig.  Oen. 
Brig.  Gen.  H.  G.  Weight, 

Chief  of  Engineers^  U.  S.  A. 


LETTERS  OP  MR.   HENRY  F.   KNAPP,   CIVIL  EXOINEER. 
A. 

New  York,  August  3,  1880. 

General  :  I  respeotfdlly  offer  to  the  consideration  of  your  Board  the  following  arma- 
ment and  explanation  of  proposed  improyement  to  the  channel  of  New  York  Harbor 
referred  to  in  bill  H.  R.  No.  3042,  Forty-sixth  Congress,  second  session,  and  pray  that 
the  bill  may  be  also  taken  as  a  part  of  this  paper. 

The  bill  is  entitled  '^A  biU  to  create  a  permanently  deep,  wide,  and  straight  channel 
through  the  Sandy  Hook  Bar  of  the  port  of  New  York  »)r  the  purpose  of  forming  an 
improved  commercial  outlet,"  and  is  referred  by  the  honorable  Secretary  of  War  to 
your  Board  for  consideration  as  to  its  practioabihty. 

The  proposed  work  and  improvement  is  based  on  the  three  forces  or  currents  exist- 
ing at  the  mouth  of  this  port,  viz,  first,  the  force  of  the  sea-waves  acting  on  the  sandy 
bottom  outside  the  harbor,  to  heave  sand  into  the  mouth  and  close  it  up  by  forming  a 
bar  across  it;  second,  antagonistic  to  this  current  or  force  is  the  force  of  the  outflow- 
ing currents  which  cut  out  the  bar  and  channel,  undoing  the  work  of  the  first-named 
force,  and  alone  prevents  the  force  resulting  from  wave  action  from  entirely  closing  up 
the  mouth  by  building  the  bar  up  into  an  unbroken  beach  entirely  across  the  mouth, 
and  so  creating  a  terra  firma  between  the  shores  of  New  Jersey  and  Long  Island ;  the 
third  force  is  the  littoral  or  shore  currents,  which  sweep  across  the  harbor  outside  of 
the  bar  at  a  rate  varying  from  1  to  2^  knots  per  hour,  and  are  most  effective  in  carry- 
ing away  from  the  outside  of  the  bar  all  sedimentary  matter  brought  out  the  harbor 
by  the  outflowing  currents  as  well  as  excessive  accretions  of  sand  to  the  bar  brought 
in  by  wave  action.  These  three  powers  are  all  that  exist  at  the  mouth  of  this  harbor, 
And  aU  of  them  must  be  taken  into  consideration  for  any  improvement  of  this  entrance 
to  New  York  Harbor. 

The  plan  by  which  I  propose  to  take  advantage  of  these  three  currents  and  forces 
to  permanently  deepen,  widen,  and  straighten  the  channel  of  this  port  is  to  build  an 
artificial  bar  of  stone  located  (as  shown  on  the  accompanying  chart)  ouUide  the  nat- 
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ural  bar,  and  submerged  so  deep  below  the  surface  of  low-tide  that  the  heaviest  draa^ht 
ships  may  with  perfect  safety  and  ease  pass  over  any  part  of  it  in  coming  in  and  going 
out  of  the  harbor  at  &nj  state  of  the  tide  or  weather. 

The  effect  of  this  artificial  bar  is  to  destroy  or  absorb  a  great  part  of  the  power  of 
the  sea-waves,  thereby  reducing  their  ability  to  build  np  the  natural  bar  by  carrying 
sand  onto  it,  while  at  the  same  time  the  outflowing  currents  maintain  their  fail  orig- 
inal force  to  cut  the  bar  down ;  in  other  words,  there  is  immense  power  inherent  m 
each  of  these  two  antagonistic  forces,  and  by  reducing  the  force  of  one  the  developed 
force  of  the  other  becomes  increased.  Such  will  be  the  effect  and  consequence  or  an 
artificial  bar  of  stone  located  as  eJiown  to  break  down  the  force  of  ware  action ;  bnt 
if  the  artificial  bar  was  built  of  sand  it  would  quickly  be  thrown  in  onto  the  natoiai 
bar,  but  being  of  heavj  stone,  built  in  a  shape  and  manner  designed  to  resist  any  force 
that  can  beat  against  it  on  this  coast,  it  will  become  immovable.  It  will  be  observed 
that  this  plan  for  improving  the  channel  of  this  port,  based  on  these  two  opposing 
forces  alone,  would  be  permanently  effective,  but  the  third  force,  or  shore  currents, 
renders  assurance  doubly  sure,  inasmuch  as  it  is  a  great  auxiliary  and  will  scour  both 
in  front  of  and  behind  the  false  bar,  with  all  the  enect  it  had  originally  on  the  bottom, 
and  carry  away  all  sedimentary  deposits  on  the  inside  and  sand  accretions  on  the 
outside  ;  this  third  force  is  the  great  scavenger  of  the  outer  harbor,  while  the  outflow- 
ing currents  perform  that  duty  for  the  inner  harbor.  The  natural  sand  bar  may  be 
said  to  be  the  battle-ground  of  the  two  first-named  forces,  and  is  situated  so  far  inside, 
being  simply  an  extension  of  the  shore  line,  that  the  littoral  current  force  has  but 
little,  if  any,  effect  on  it,  consequently  the  beneficial  effect  of  this  great  force  is  lost 
where  it  is  much  needed,  and  is  only  felt  some  miles  outside  the  harbor,  for  which 
reason  a  great  part  of  the  sewerase  and  garbage  of  the  port  when  dumped  outside  the 
natural  bar  is  brought  back  by  the  force  of  wave  action  and  stranded  on  the  bar  and 
contiguous  shores  hoth.  inside  and  outside  the  harbor ;  but  extend  the  harbor  as  pro- 
posed by  this  false  bar^  which  will  reduce  the  present  natural  impediment  to  the 
velocity  and  concentration  of  the  outflowing  currents,  all  this  refuse  will  be  carried  by 
natural  laws  into  the  great  currents  of  the  deep,  even  though  it  be  dumped  in  the  bay 
itself. 

As  observed,  the  first  two  named  forces  are  continually  at  war  to  close  up  the  mouth 
of  the  port  or  cut  it  out ;  between  these  two  immense  forces  the  surplus  of  power  rests 
with  tne  outflowing  current,  which,  if  unduly  impeded  by  the  encroachments  of  the 
bar  on  the  capacity  of  the  mouth  or  any  sort  of  natural  or  artificial  contraction,  gathers 
up  its  force  to  an  extra  head  level  or  backrise  and  breaks  out ;  for  this  reason  tne  force 
01  wave  action  can  never  completely  close  up  the  mouth  so  long  as  there  is  outflowing 
drainage  to  escape.  For  the  sake  of  illustration,  this  surplus  force  may  be  rated  at 
about  10  per  cent. ;  in  other  words,  put  the  force  of  the  sea-waves  to  close  up  the 
mouth  at  100  and  the  outflowing  current  force  at  110 ;  this  fact  is  recognized  and 
acknowledged  in  the  theory  of  jetties,  by  damming  up  and  contracting  the  outlets  of 
a  harbor  or  river  in  onler  to  get  an  increased  head  of  water  inside,  and  thereby  raise 
and  concentrate  the  force  and  power  of  the  outflowing  current  to  a  greater  surplus. 

In  contradistinction  I  propose  to  increase  the  difference  between  these  two  opposing 
forces  by  leaving  the  force  of  the  outflowing  current  what  it  is,  110,  but  reduce  the 
force  of  wave  action  to^  say,  70  by  means  of  tne  proposed  false  bar ;  from  this  it  will  be 
observed  that  the  warfare  continually  existing  between  the  forces  of  the  outflowing 
current  and  wave  action  on  the  natural  bar  will  be  in  great  measure  transferred  to  » 
constant  warfare  between  the  false  bar  and  the  foroe  of  wave  action,  leavinff  entirely 
unimpeded  the  force  of  the  shore  currents  to  act  as  they  now  act,  with  their  roU  force, 
and  by  reducing  its  opposition  to  actually  facilitate  the  outflowing  current,  causing;  it 
to  flow  with  a  greater  velocity,  and  consequently  cutting  and  eroding  effect.  It  is  a 
matter  of  general  knowledge  that  the  bay  and  harbor  is  rapidly  becoming  constricted 
and  shoaled  by  the  inexhaustible  amount  of  street-washings  and  sewage  constantlv 
poured  into  it  from  the  several  cities  of  the  port,  and  there-is  no  method  by  which  such 
evil  can  bo  so  economically  obviated  as  by  facilitating  an  increased  velocity  of  the  out- 
flowing currents.  This  point  is  one  of  great  sanitary  advantage  also,  as  may  be  iUos- 
trated  oy  the  haibor  hydraulics  of  many  European  cities,  as  well  as  Chicago,  for  one, 
in  this  country. 

'Another  advantage  of  primary  importance  is  that  inside  of  this  artiflciai  bar  will  be 
as  safe  an  anchorage  and  harbor  of  refuge  as  inside  the  present  bar,  a  much  needed 
necessity  for  all  classes  of  vessels  trading  in  or  passing  by  the  port ;  it  will  also  offer 
a  most  valuable  facility  for  vessels  calling  at  the  port  for  orders,  without  subjecting 
them  to  incur  pilot  charges  therefor. 

It  may  be  remarked  that  the  most  scientific  ship-architects  and  acute  ship-owners 
have  lately  discovered  that  the  economical  increase  in  the  capacity  of  steamers  for 
speed  lies  in  increased  length  first,  increased  depth  secondly,  and  little,  if  any,  increase 
of  beam.  When  the  time  shall  come  for  ship-owners  to  increase  the  capacity  of  their 
steamers  proportionate  to  the  increased  depth  of  the  bar  of  this  port,  as  proposed  by 
this  improvement,  the  port  of  New  York  will  ecUpse  the  world  in  the  exceeding  great 
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economy  of  its  foreign  transportation.  Arguing  by  the  falling  market  prices  of  tlie 
past  dozen  years,  for  American  produce,  otherwise  the  incroas^  economy  of  product 
tion,  this  improvement  is  unquestionably  a  necessity  to  American  producers,  espec- 
ially since  it  seems  to  be  a  foregone  conclusion  that  grain  hereafter,  with  ordinary 
crops,  will  rule  10  per  cent,  to  20  per  cent,  less  in  price  than  past  average  here  in  our 
Atlantic  markets. 

Some  of  this  loss  must  be  made  up  to  the  farmer  in  a  reduction  of  transportation 
rates,  otherwise  the  past  rate  of  commercial  progress  in  this  country  will  be  lessened. 

For  a  more  specific  description  of  this  artinci^  bar,  it  will  be  seen,  by  referring  to 
the  chart  of  18^5.  that  its  upper  end  starts  from  the  point  at  latitude  40^  29'  25"  and 
longitude  73^  49^  40^',  showing  10  fathoms  depth  at  low- water;  from  this  point  it 
takes  a  slightly  curved  direction,  and  extends  to  a  point  at  latitude  40^  25'  44"  and 
longitude  73°  53'  48",  at  which  point  is  shown  quite  16  fathoms  at  low -water,  being 
a  8.  W.  i  W.  direction  from  the  upper  point,  not  including  allowance  for  variation  of 
compass,  the  curve  being  on  a  radius  of  11  miles,  and  making  the  entire  length  of  the 
structure  5  miles  950  yards,  though  it  may  be  necessary  to  extend  somewhat  the  south- 
west projection  to  secure  the  full  depth  and  width  of  channel  demanded  by  the  bill, 
31.6  by  500  feet  mean  hi^h-tide. 

The  height  of  this  artificial  bar  will  be  for  the  first  3A  miles  from  the  southwestern 
projection  25  feet  high  from  the  bottom  of  the  sea,  and  the  upper  2  miles  will  be  20 
feet  high.  By  a  long  study  and  careful  analysis  of  the  subject,  the  proposer  of  this 
improvement  believes  that  the  permanent  improvement  of  the  channel  promised  by 
this  biU  can  be  effected  by  an  artifieial  bar  of  these  dimensions.  If  it  should  require 
a  greater  capacity  of  structure  it  will  be  at  his  loss,  and  if  he  can  effect  the  perma- 
nent improvement  by  a  less  capacity  of  structure  it  should  equally  be  his  gain.  Before 
commencing  the  work,  if  Congress  should  see  fit  to  award  him  the  contract,  a  most 
thorough  and  elaborate  survey  of  the  entire  ground  will  again  be  made,  and  any  pos- 
sible advantage  that  can  be  uncovered  thereby  will  be  embraced  by  the  contractor  to 
so  modify  his  work  as  to  reduce  the  cost  of  construction,  the  protection  of  the  govern- 
ment and  the  harbor  and  the  interests  of  the  port  being  expressly  guaranteed  by  lines 
8  to  12,  section  1,  of  said  bill,  which  specify  that  "  the  said  H.  F.  Knapp  and  his  asso- 
ciates may  construct  such  works  on  the  seaward  or  outside  slope  of  the  bar,''  which 
simply  means  that  they  have  no  right  to  work  inside  the  bar ;  ''that  such  works  shall 
not  hinder,  delay,  or  impede  navigation."    If  they  do,  they  may  be  stopped. 

Section  5  says  'Hhat  the  said  H.  F.  Knapp  and  associates  are  not  to  resort  to  the 
method  of  shutting  off  the  flow  ot  water  through  any  of  the  several  channels  over  the 
bar,  either  by  damming  them  up  in  whole  or  in  part  by  wing,  sill,  or  spur  dams  or 
jetties,"  or  in  any  way  impeding  or  contracting  the  natural  flow  of  water  through 
them,"  "  but  that  the  design  of  the  entire  works  is  to  make  a  permanently  deep  and 
self-sustaining  channel-way."  This  simply  means  that  the  improvement  is  to  be  ef- 
fected by  working  against  the  force  of  wave  action,  and  in  no  other  way.  In  short, 
the  wording,  as  well  as  the  tenor,  of  the  entire  bill  show  and  mean  that  the  results, 
as  well  as  the  works,  are  to  be  of  a  permanent  character  for  all  time,  the  work  being 
done  under  the  supervision  of  the  War  Department,  who  regularly  are  to  report  to 
Congress  the  progress  made,  and  the  work  may  be  stopped  and  payments,  if  due,  with- 
held, if  the  War  Department  shall  consider  that  the  terms  of  the  bill  are  in  any  way 
transgressed  or  departed  from  during  the  execution  of  the  work. 

It  is  further  designed  by  the  bill  that  this  improved  channel  shall  locate  itself 
between  what  are  known  as  the  ^* Swash  Channel"  and  the  " Fourteen-feet  Channel," 
inclusive,  and  any  improvement  that  will  first  accrue  to  the  .main  ship-channel, 
which  will  also  be  greatly  benefited  whilst  the  channel  lyingj  between  the  above- 
named  limits  is  making,  entitle  the  contractor  to  no  compensation  whatever  for  such 
improvement.  These  works  will  enable  the  outflowing  current  to  out  and  permanently 
locate  the  proposed  channel  over  the  upper  end  of  the  ^* Fourteen- feet  Channel"  and 
the  lower  end  of  Romer  Shoal,  having  a  general  northwest  direction  of  the  depth  and 
width  specified  and  necessarily  giving  far  greater  widths  to  shoaler  depths,  but  the 
preliminary  effect  is  intended  to  grealuy  improve  "  Swash  Channel,"  which  is  included 
in  the  proposed  limits,  and  carries  its  recompense. 

It  is  well  to  remark  that  so  long  as  the  top  of  this  artificial  bar  is  not  built  above 
the  level  of  the  natural  bar  the  ouSSowing  currents  will  be  accelerated,  but  if  it  should 
be  built  above  it,  a  contraction  of  the  mouth  is  effected,  and  the  outflowing  current 
becomes  impeded,  causing  injury  to  the  channel  and  a  fill  in  the  bay.  Such  elevation 
would  also  cause  the  current  to  flow  past  the  ends  of  the  false  bar  instead  of  directly 
over  it.  Sand  cannot  accumulate  on  top  of  it,  as  the  entire  force  of  the  sea-waves 
would  tend  to  tear  the  entire  structure  away^  which  cannot  be,  as  it  will  be  built  of 
the  heaviest  stone.  Neither  is  there  any  possibility  that  this  bar  can  cause  a  shoal  of 
sand,  as  its  entire  power  is  to  largely  aestroy  the  force  that  alone  heaves  sand  and 
sediment  into  the  harbor,  and  at  the  same  time  protect  the  other  two  currents,  which 
increase  their  velocity  and  action  to  cut  out  and  away.  On  the  contrary,  the  fiinotion 
of  this  bar  is  to  enable  shoals  to  be  cut  away. 


Digitized  by 


Google 


682    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  Raritan,  Shrewsborv,  Hackensaok,  PasBaic,  and  Hudson  riyers  all  diaoharoe 
into  New  York  Bay ;  therefore  the  mouth  of  New  York  Bay  is  really  the  month  of  M 
these  rivers.  Now,  by  opening  the  mouth  of  New  York  Harbor,  as  proposed  by  this 
plan,  the  outflowing  currents  in  all  these  rivers  will  be  Quickened  and  concentrated, 
and  therefore  they  will  deepen  and  locate  their  channels  to  a  large  extent  by  their 
own  energy,  while  any  contraction  of  the  mouth  of  the  harbor  woiud  greatly  deaden 
their  outflowing  currents  and  create  fill  in  them. 
Most  respectfully, 

Henry  F.  Knapp, 

Civil  Engineer, 
General  Z.  B.  Tower, 

Senior  Member  Board  of  JSngineerB, 


B. 

October  21, 1880. 

General:  I  respectfully  offer  to  the  consideration  of  your  Board  the  foUowing  sup- 
plementiJ  argument  on  the  ^'  mechanical  action  of  wave  motion,"  in  further  support 
of  my  proposition  to  deepen  the  bar  at  Sandy  Hook,  now  under  your  consideration. 

The  amount  of  wave  action  of  water  depends  on  two  conditions,  winds  and  depth  of 
water,  both  of  which  modify  it  fix)m  the  one  extreme  of  smooth  water  to  the  mount- 
ainous billows,  and  though  we  cannot  control  the  winds  firom  causing  wave  action, 
we  can  modifV  wave  action  itself  by  what  may  be  scientifically  termed  ^interference," 
a  principle  l^ly  developed  practically  as  well  as  experimentaUy,  particularly  in  num- 
berless experiments  witn  the  wave  action  of  light,  as  frequently  performed  by  scien- 
tists like  Professor  Tyndal,  ^c. 

An  explanation  of  the  peculiar  mechanism  of  wave  action  (as  I  understand  it)  may 
be  sufficiently  lucid  to  throw  considerable  light  on  my  proposition  now  pending,  and 

§ive  a  substantial  indorsement  to  my  plan  ror  permanently  cutting  away  the  bar  at 
^e  mouth  of  this  port,  by  the  forces  of  nature  as  they  now  exist,  by  simply  modifying 
one  of  tiiese  forces  by  artificial  means ;  in  other  words^  it  is  proposed  to  destroy  or  re- 
duce one  of  nature's  forces  for  the  permanent  accomplishment  of  this  object. 
In  order  to  treat  the  subject  more  comprehensively,  let  us  go  back  to  the  beginning 

ned 


of  the  world,  ^'  when  darkness  covered  the  face  of  the  earth,''  and  allow  to  be  assume 
as  a  fact  the  most  probable  theory  that  all  land  was  under  and  covered  with  a  more 
uniform  depth  of  water ;  that  the  action  of  the  winds  by  causing  undulation  of  the 
water  caused  the  formation  of  shoals,  &c.  (to,  however,  slight  extent  primarily), 
which  once  formed  kept  continually  increasing  by  continual  deposits  wasned  up  by 
the  undulations,  until  the  great  seas  and  oceans  were  dug  out  and  the  material  there- 
from laid  on  the  various  shores  until  great  continents  and  islands  were  formed  to  be 
again  modified  by  many  outside  causes. 

(In  the  formation  of  dry  land  the  winds  act  firstly  in  conjunction  with  the  water  in 
throwing  it  up  on  the  shores,  and  subsequently  entirely  alone  in  taking  it  up  ^m  the 
shores  and  forming  hills,  dunes,  dec,  far  above  the  water-mark.) 

The  peculiar  action  of  the  undulation  of  waters  results  in  the  translation  or  its  ten- 
dency to  translate  solid  matter  along  the  bottom,  and  such  translation  is  invariably 
from  the  deepest  part  of  the  water  to  the  shoalest  in  all  cases,  and  the  quicker  or  more 
abruptly  the  water  shoals  the  greater  is  this  power  of  translation  per  8e  developed ; 
this  IS  true  of  the  theory,  but  in  practice  it  has  its  limit  only  by  the  angle  of  incline 
or  rest  of  the  beach,  which  if  too  great  allows  the  material  to  return  by  its  own  weight, 
while  the  probability  of  its  being  moved  forward  at  all  is  greatly  reduced  after  the 
equilibrium  is  once  established  l^tween  the  degree  of  incline  and  the  power  of  the 
waves  to  build ;  in  other  words,  the  greater  the  power  to  build,  the  greater  the  resist- 
ance to  build;  this  is  unqualifiedly  true,  and  if  not  always  apparently  carried  out  in 
nature,  is  because  of  littoral  currents  which  undo  the  work  done  by  translation. 

This  tendency  or  power  to  transmit  material  is  due  to  the  fact  that  the  vertical  mo- 
tion, otherwise  force  or  power,  of  the  undulating  waves  is  converted  into  horizontal 
motion  and  force  in  proportion  as  the  water  shoius,  and  in  proportion  to  such  shoaling 
is  the  friction  of  the  water  on  the  bottom  necessarily  increased,  which  results  in  the 
translation  of  sand,  mud,  pebbles,  &c. 

The  result  of  this  wave  action  is  undoubtedly  the  sole  and  only  cause  of  the  forma- 
tion of  bars  across  the  months  of  harbors,  as  well  as  the  formation  of  beaches,  &a:, 

(I  believe  that  geologists  credit  the  greater  part  of  the  State  of  New  Jersey  with 
having  been  thrown  up  by  the  sea- waves.) 

No  doubt  bar  formation  is  made  up  to  a  large  extent  by  matter  dropped  directly  on 
it  from  the  river  above ;  but  if  so,  it  ought  to  be  attributed  to  the  indirect  consequences 
of  wave  action  that  produces  a  state  of  circumstances  that  results  in  an  impediment 
to  the  rapid  flow  of  the  current ;  but  it  is  far  more  probable  that  the  greater  part  of  the 
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sediment  held  in  suspension  by  the  outflowing  current  is  carried  out  far  beyond  the 
bar  and  washed  back  again  by  the  waves,  and  for  this  reason  the  river  is  compelled 
to  emit  itself  in  a  thin,  shallow  sheet  over  the  bar. 

WAVE  ACTION. 

Though  the  result  of  wave  action  is  very  decided  and  plain,  its  peculiar  mechanism 
of  action  is  quite  a  riddle. 

It  has  frequently  been  stated  that  wave  action  involves  no  actual  translation  of 
water,  but  is  merely  the  rise  and  faU,  otherwise  undulation,  of  water.  It  certainly 
seems  impossible  to  conceive  of  the  movement  of  water  or  anything  else  that  does  not 
involve  translation.  If  water  admitted  of  compressibility  this  theory  miffht  be  pass- 
able, but  as  compressibility  is  not  a  property  of  water,  it  must  be  aclmowledged  that 
there  is  a  translation  of  water  in  wave  action  by  the  fact  that  there  is  a  movement  of 
it  from  crest  to  hollow  or  wave  to  wave,  which  cannot  occur  without  actual  transla- 
tion, and  though  such  translation  is  not  ordinarily  apparent,  it  is  a  reality,  neverthe- 
less. It  is  the  natural  sequence  of  the  water  seeking  an  equipoise  or  balance  of 
weight  or  column,  and  necessarily  implies  a  change  of  particles,  or  translation  from 
one  column  to  another. 

A  book  of  statistics  gives  from  the  observations  of  a  Mr.  Douglas,  *'  that  when  a 
wave  has  a  height  of 

8  feet  there  are  35  to  a  mile  and  8  per  minute. 

15  feet  there  are  5.6  to  a  mile  and  5  per  minute. 

20  feet  there  are  3  to  a  mile  an^  4  per  minute. 

This  20-foot  wave  involves  a  velocity  of  li  miles  per  minute.'' 

On  free  tide  waves  the  same  book  gives  their  seep  as  follows : 

In    1  foot  depth  of  water   5.7  feet  per  second. 

In  10  feet  depth  of  water  17.9  feet  per  second. 

In  20  feet  depth  of  water  25.4  feet  per  second. 

In  40  feet  depth  of  water  35.9  feet  per  second. 

In  60  feet  depth  of  water  43.9  feet  per  second. 

From  this  it  is  apparent  that  a  wave  has  motion,  and,  consequently,  power  or  force, 
and  the  question  is.  What  becomes  of  the  force  f 

Take  a  sufficient  section  of  a  wave  crest  weighing,  say,  1,000  tons,  and,  according 
to  the  above  table,  moving  in  60  feet  depth  of  water  at  the  rate  of  43.9  feet  per  sec- 
ond, which  would  represent  a  force  of  44,319  foot-tons;  now  it  is  obvious,  as  the  depth 
of  water  under  this  wave  crest  of  1,000  tons  shoals  4,  or  from  60  feet  down  to  30  feet 
depth,  that  one  half  of  this  forcQ  disappears,  and  when  the  water  shoals  to  0  the  other 
half  oisappears  also,  and  consequently  there  is  Just  so  much  original  vertical  but 
latterly  horizontal  force,  44,319  foot-tons,  that  has  disappeared  oh  a  shoaling  beach 
within  a  few  seconds  of  space,  and  has  to  oe  accounted  for,  which  can  only  be  done  on 
the  hvpothesis  that  the  vertical  force  has  changed  into  horizontal  force,  and  is  then 
rapidly  dissipated  and  consumed  by  its  friction  on  the  bed  of  the  sea  or  beach ;  if  the 
bed  be  of  yielding  or  unfixed  material,  like  sand,  mud,  Slc,  it  will  be  unable  to  with- 
stand this  amount  of  force  or  friction,  and,  in  consequence,  is  rapidly  heaved  and 
moved  up  the  beach  or  shore  until  the  angle  of  incline  of  the  beach  is  such  that  it  is 
able  to  withstand  this  force,  in  which  case  the  equilibrium  of  force  and  resistance 
becomes  established. 

Probably  the  reason  the  translation  of  the  water  is  not  more  apparent  is  for  the 
reason  that  such  translation  of  the  atoms  themselves  is  excessively  limited  and  small, 
because  the  height  of  the  wave  or  amount  of  water  constituting  the  crest  bears  so 
small  a  proportion  to  the  depth  of  water,  the  translation  of  atoms  being  not  entirely 
in  the  wave  itself,  but  throughout  the  entire  height  of  the  vertical  column  of  water 
under  the  wave  or  crest ;  and  though  the  space  through  which  these  atoms  move  be 
limited,  it  is  because  the  sum  of  the  motions,  to  equal  the  motion  of  the  crest  or  wave, 
is  made  up  throughout  the  entire  vertical  column  by  giving  sufficient  aggregate  of 
motion,  or  translation  of  atoms,  to  equal  the  contents  of  the  wave ;  otherwise,  a  wave 
is  the  result  of  the  atoms  of  water  under  it  moving  to  a  common  center  beneath  it. 

The  translations  of  the  atoms  of  water  under  waves  cannot,  of  course,  be  continu- 
ouslv  ahead  with  the  directions  of  the  running  wave,  otherwise  the  water  of  the  ocean 
would  be  all  piled  up  towards  and  on  the  shores,  but  on  the  contrary  it  is  backwards 
and  forwards ;  that  is  to  say,  the  water  of  the  vertical  column  immediately  under  the 
wave  becomes  flattened  down  by  reason  of  the  greater  pressure  than  exists  in  the  proxi- 
mate vertical  column  under  the  hollow  or  depressed  undulation,  and,  in  consequence, 
sufficient  of  the  forward  half  of  the  water  under  the  wave  column  is  pressed  forward 
to  assist  in  making  up  the  wave  to  be  formed  iJiead,  while  sufficient  of  the  backward 
half  is  impelled  backward  to  assist  in  making  up  the  wave  advancing  in  the  rear; 
otherwise  the  column  under  the  wave  is  divided  by  a  vertical  center  or  axis  drawn 
perpendicularly  from  the  crest,  from  which  common  center  the  water  is  pressed  in  two 
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opposite  directionB;  thas  it  is  that  the  whole  amonnt  of  translation  to  which  the 
atoms  of  water  are  sabjected  by  wave  motion  in  a  water  of  uniform  depth  is  merely 
a  oontinnonsly  intermittent  back  ward  and  forward  movement  of  the  atoms  from  oolamn 
under  crest  to  colnmn  under  hollow,  the  hollow  being  next  thrown  up  into  a  wave 
by  the  momentum  the  water  has  acquired  by  being  pressed  from  the  columns  under 
the  two  contiguous  crests  toward  the  one  common  column  under  the  intermediate 
hollow,  as  in  figure  here  shown,  and  represents  water  of  uniform  depth. 


(Say,  on  a  depth  of  water  of  100  feet,  a  wave  has  a  height  of  5  feet ;  on  account  of 
the  triangular  shape  of  the  crest,  probaolr  but  2  per  cent,  to  3  per  cent,  of  additional 
atoms  to  the  wave  column  would  equal  the  contente  of  the  wave.) 

Again,  as  the  water  shoals  the  height  of  the  waves  becomes  less,  and  the  amount  of 
water  to  equal  the  wave,  the  force  remaining  the  same,  being  yet  unconsumed,  must 
be  taken  up  by  increased  h'eadth  of  the  wave  and  the  vertical  column  under  the  wave, 
and  consequently  must  be  transmitted  to  a  greater  horizontal  distance  and  at  a  greater 
rate  of  horizontal  s^eed  or  motion,  which  involves  an  increased  friction  on  tae  bed 
bottom,  and  results  in  moving  sana,  pebbles,  &o.,  np  the  incline,  &c. 

As  an  illustration  of  this  case,  the  column  B,  having  a  greater  vertical  height  and 


capacify,  furnishes  an  equal  and  positive  amount  of  matter  to  column  C,  having  a  less 
verticu  height;  and  to  receive  this  amonnt  of  water  increased  breadth  of  colnmn  of 
wave  C  must  be  proportionately  enlarged,  and  this  increased  width  must  necessitate 
increased  speed  ana  consequently  increased  friction  on  the  bottom,  the  propelling 
force  being  continuously  used  up  by  this  friction,  and  the  friction  being  always  pro- 
portionate te  the  amount  of  incunation  or  shoaling  of  the  beach  or  bottom. 

In  the  retranslation  of  the  water  from  the  backward  half  of  the  wave  havine  the 
less  vertical  height  and  greater  breadth  (as  before  explained,  the  water  of  the  column 
under  the  wave  dividing  and  going  in  opposite  directions  to  make  up  the  contiguous 
waves),  the  result  of  this  action  is  Just  the  reverse,  and  the  friction  on  the  bottom  is 
below  the  mean,  while  in  the  half  towards  the  shoaling  it  is  above  the  mean,  the  half 
moving  down  the  incline  never  cutting  down  the  beach,  but  the  half  moving  up  the 
incline  always  building  up  the  beach.    One  is  positive  and  the  other  negative. 

This  is  because  the  water  passes  from  a  smaller  sectional  capacity,  0,  into  a  larger 
sectional  capacity,  towu^ds  B,  causing  the  water  to  continually  decrease  its  speed  as 
it  enters  the  enlarging  sectional  capacity,  just  the  same  as  the  current  of  a  river  will 
decrease  when  entering  the  enlarged  section  of  a  river,  and  vice  versa;  consequently, 
the  friction  of  the  water  on  the  lK>ttom  from  the  shoal  towards  deep  water  becomes 
proportionately  reduced,  thus  losing  its  power  to  carry  back  the  sand,  and  the  result 
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is  the  constant  tendency  of  a  beach  to'grow  and  encroach  on  the  sea  modified  of  course 
by  shore  currents. 

To  what  extent  waves  affect  deep  bottoms  must  be  largely  a  matter  of  coivjecture : 
though  the  deepest  bottoms  have  most  probably  been  affected  b^  the  largest  waves,  all 
waves  do  not  affect  such  bottoms,  though  in  shoal  water  the  weight  of  a  wave  is  most 
directly  supported  by  the  column  of  water  under  it  quite  perpendicularly  to  the  bot- 
tom. In  deep  water  the  weight  of  the  wave  would  seem  to  be  supported  and  dissi- 
Sated  over  an  extended  base,  the  same  as  the  cone  of  a  mountain  is  supported  and 
issipated  over  an  extended  base,  according  to  a  well-known  law  of  nature  in  such 
matters.  This  would  go  to  show,  then,  that  all  waves  do  not  affect  very  deep  bottoms 
by  their  motion,  and  suggests  that,  except  in  rapidly  shoaling  positions,  the  greatest 
part  of  wave  force  is  at  tne  surface,  gradually  lessening  towards  the  bottom. 


In  this  accompanying  illustration  I  have  undertaken  to  show  how  the  weight  of 
waves  is  supported  ana  dissipated  by  extending  base  lines  towards  the  bottom,  so 
that  where  the  bottom  is  deep  these  lines  actually  cross  one  another,  in  which  case, 
below  their  lines  of  intersection,  the  water  must  have  a  uniform  pressure.  The  illus- 
tration shows  the  waves  running  to  the  left^  and  therefore  the  greatest  resistance  is 
towards  the  left,  and  the  lines  are  therefore  inclined  to  suit  that  resistance. 

From  this  I  therefore  argue  that  the  proposed  artificial  bar  at  New  York,  having  an 
elevation  of  25  feet  in  65  to  70  feet  of  water,  will  destroy  from  20  per  cent,  to  25  per 
cent,  of  the  force  of  the  sea- waves. 

Again,  the  height  or  amplitude  of  waves,  as  well  as  their  velocity,  depends  on  the 
primary  condition  of  deptn,  the  velocity  or  force  being  proportionate  to  the  square 
root  of  the  depth,  and  as  the  depth  decreases  the  height  as  well  as  the  velocity  de- 
creases, resulting  in  a  proportionate  amount  of  force  or  motion  being  lost  by  friction 
in  any  position  of  decreased  depth ;  that  force  is  gone  forever  by  tne  mere  passage 
over  the  shoal  or  decreased  depth. 

In  a  discussion  on  a  paper  entitled  '*  Origin  of  the  Chesil  Bank,"  before  the  Insti- 
tution of  Civil  Engineers.  London,  in  1875,  Mr.  John  Dunning  stated  that  '*  he  had 
recently  seen  a  stone  the  size  of  his  doubled  fist  which  had  been  thrown  by  the  force 
of  the  waves  over  the  wall  on  to  the  esplanade  at  Sidmouth,  a  distance  of  30  feet.'' 
In  t^e  same  discussion  Mr.  Stevenson  was  quoted  as  having  said  in  a  paper  on  the 
German  Ocean  that  '*  some  drift  stones  of  large  dimensions,  measuring  upwards  of  30 
cubic  feet,  or  more  than  2  tons  weight,  have.during  storms  been  thrown  upon  t)ie  (Bell) 
Bock  from  deep  water.'' 

Mr.  F.  Wynne  stated  in  this  discussion  that  "  a  Spanish  galleon  was  known  to  have 
gone  down  off  Chesilton  many  years  ago,  and  since  then,  after  heavy  storms,  ingots  of 
silver  were  sometimes  washed  up  at  Cnesilton." 

Again,  '* breakers"  are  caused  by  the  resistance  and  friction  the  bottom  part  of  a 
wave  encounters  in  passinj^  over  the  beach  or  a  shoal,  while  the  upper  part  of  the 
wave,  meeting  with  less  resistance,  maintains  its  velocity  to  a  greater  extent,  and  in 
consequence  curls  and  breaks  over. 
Most  respectfully, 

Henry  F.  Knapp. 

General  Z.  B.  Tower, 

Senior  member  of  the  Board  of  Engineers. 
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IMPROVEMENT  OF  RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  STATEN 
ISLAND  CHANNEL  AT  ELIZABETHPORT— IMPROVEMENT  OF  HARBORS 
ON  LAKE  CHAMPLAIN,  AND  OF  OTTER  CREEK,  VERMONT,  AND  TICON- 
DEROOA  RIVER,  NEW  YORK. 


report  of  lieutenant-colonel  n,  michler,  corps  of  engineers, 
bvt.  brig,  gen,  u.  8,  ^.,  officer  in  charge,  for  the  fiscal 
year  ending  june  30,  1881,  with  other  documents  relating  to 
the  works. 

United  States  Engineer  Office, 

New  York,  July  30, 1881. 
Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  of 
operations  on  the  several  works  of  river  and  harbor  improvements 
lately  in  charge  of  Lieut.  Gol.  F.  Michler,  Corps  of  Engineers,  for  the 
fiscal  year  ending  June  30, 1881.  prepared  under  his  dir^tion. 
Very  resi)ectfully,  your  ooedient  servant, 

John  Fewton, 
Colonel  of  EngineerB,  Bvt  Maj.  Oen.j  U.  8.  A. 

The  Chief  of  Engineers,  U.  8.  A. 


E  I. 

improvement  of  PASSAIC  RIVER  ABOVE  NEWARK,  NEW  JERSEY. 

The  present  project  was  adopted  in  1872,  and  provides  for  the  removal 
of  rock  and  other  obstructions  between  Newark  and  the  head  of  navi- 
gation, 80  as  to  afford  a  sufficient  channel  6  feet  deep  at  mean  low-water. 
The  report  of  Col.  John  Newton  to  the  Chief  of  Engineers,  dated  June 
25, 1880,  to  which  attention  is  respectfully  invited,  gives  an  outline 
of  operations  from  the  commencement  of  this  work  of  improvement 
until  June  1, 1880,  when  it  was  turned  over  to  me. 

By  the  river  and  harbor  act  of  June  14, 1880,  an  appropriation  of 
$2,000  was  made  for  the  continuation  of  this  improvement.  The  boiler 
of  the  steam  drilling  scow,  heretofore  in  use  on  the  river  in  removing 
bowlders  and  other  obstructions,  having  become  unserviceable,  but  lit- 
tle work  was  done  during  the  fiscal  year.  During  the  summer  of  1880 
an  old  stone  pier  or  abutment,  which  greatly  obstructed  navigation,  was 
removed  from  the  draw  of  the  bridge  of  the  New  York,  Lake  Erie,  and 
Western  Kailroad,  the  railroad  company  having  agreed  to  pay  all  ex- 
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penses  connected  with  the  work.  It  being  estimated  that  the  cost  of 
patting  in  a  new  boiler,  and  making  such  other  repairs  as  were  necessary 
to  the  scow  and  machinery,  would  be  equal  to  or  exceed  the  amount  on 
hand  for  the  improvement,  it  was  not  deemed  advisable  to  undertake 
these  repairs,  but  rather  to  build  a  new  scow,  should  further  appropria- 
tions be  made  for  the  improvement,  or  to  continue  the  work  by  contract, 
or  by  hiring  the  necessary  appliances  and  labor  by  the  day. 

Pasaaic  River  is  in  the  collection  district  of  Newark.  Nearest  light-house  Passaic 
light.    Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  Newark  duriuff  the  fiscal  year  endius  Jane  30, 1861, 
$ .    Amount  of  commerce  to  he  benefited  by  this  improvement,  |2,000,000. 

ORIGINAL  ESTIMATES. 

Middle  bar,  dredging $936  00 

Middle  bar,  diking 66,3^5  00 

BelleviUe  bar,  dredging 15,501  00 

Rutherford  Park  Bar,  c&edging 14,112  00 

Holman's  and  small  bars  above,  dredging 12,000  00 

Contingencies 15,000  00 

Total 123,024  00 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  10,  1872 $25,000  00 

By  act  of  Congress  approved  March  3, 1873 ,  25,000  00 

By  act  of  Congress  approved  June  23,  1874 20,000  00 

By  act  of  Congress  approved  March  3,  1h75 20,000  00 

By  act  of  Congress  approved  August  14,  1876 10,000  00 

By  act  of  Congress  approved  June  18,  1878 10,000  00 

By  act  of  Congress  approved  March  3,  1879 2,000  OO 

By  act  of  Congress  approved  June  14,  1880 "     2,000  00 

Total  amount  appropriated 114,000  00 

Total  amount  expended 111,547  38 

Money  statement. 

July  1,  1880,  amount  available $2,901  22 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiee  July  1,  1880 T        448  60 

July  1,  1881,  amount  available 2,452  ^ 

Amount  (estimated)  required  for  completion  of  existing  project 9, 924  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    9, 924  00 


£   2. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY,  FROM  THE  PENNSYL- 
VANIA RAILROAD  BRIDGE  TO  ITS  MOUTH. 

The  existing  project  for  this  improvement  was  adopted  in  1880,  and 
provides  for  the  formation  and  maintenance  of  a  channel  200  feet  in 
width,  and  10  feet  in  depth  at  mean  low- water,  ^m  Pennsylvania  rail- 
road bridge  to  Newark  Bay.  By  the  river  and  harbor  act  of  June  14, 
1880,  an  appropriation  of  $30,000  was  made  for  this  work.  A  project  for 
the  application  of  this  amount  was  submitted  July  12, 1880.  This  plan 
being  approved  by  the  Chief  of  Engineers,  bids  were  invited  by  public 
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advertisement  for  the  constructiou  of  about  2,000  linear  feet  of  dike  at 
the  mouth  of  the  river.  These  bids  were  opened  on  September  4, 1880. 
IMessrs.  Henry  Du  Bois  &  Sons  being  the  lowest  responsible  bidders, 
the  contract t  wa«  awarded  to  them. 

Work  on  the  construction  of  the  dike  was  commenced  on  November 
2(i,  1880,  and  tlie  section  of  dike  under  contract  completed  Mav  10, 
1881. 

The  total  length  of  the  dike  projected,  of  which  the  section  built 
forms  part,  is  4,000  feet.  As  the  line  of  the  dike  crosses  the  present 
channel,  it  was  necessary  to  leave  an  opening  in  the  dike  for  the  passage 
of  vessels,  until  the  shoal  separating  the  channel  of  Passaic  liiver  from 
that  of  the  Hackensack  could  be  dredged  and  the  new  channel  would 
beccmie  available.  It  was  not  deemed  advisable  to  commence  the 
dredging  before  the  completion  of  the  section  of  dike  under  contract. 
As  the  full  eft'ect  of  this  dike  will  not  be  developed  until  the  opening 
in  the  same  is  entirely  shut,  it  is  believed  that  it^  effect  would  be  to  so 
fai*  modify  the  tidal  currents  as  to  keep  the  dredged  channel  open  until 
the  gap  in  the  dike  is  closed ;  accordingly,  work  on  the  excavation  of  the 
new  channel  wtis  commenced  on  May  23,  18si,  and  is  still  in  progress, 
under  contract  with  Mr.  Pjiyn,  of  Albany.  As  a  result  of  these  opera- 
tions, a  channel  10  feet  deep  and  50  feet  wide  now  exists,  connecting  the 
8-feet  curve  of  the  river  channel  with  the  deep  waters  of  Newark  Bay; 
19,203  cubic  yards  of  material  were  removed. 

The  least  de])th  in  the  old  channel  across  the  bar,  which  vessels  here- 
tofore were  obliged  to  cross  in  entering  and  passing  out  of  the  river,  is 
about  7  feet.  It  is  proposed  to  api)ly  the  $50,000  ai)propriated  by  the 
river  and  harbor  act  of  March  3,  1881,  to  extending  the  dike  to  its  full 
development,  and  to  closing  the  opening  across  the  old  channel,  and  to 
widening  and  extending  the  10-feet  channel  by  means  of  dredging  as 
far  up  stream  a.s  the  fund  available  will  permit. 

PoHsaic  River  18  in  the  coUection  district  of  Xewark,  which  is  the  nearest  port  of 
entry.     Nearest  liji;ht-house,  Passaic  light.     Fort  TompWiis  is  the  nej^i^est  fort. 
Amount  of  revenue  coHectod  during  tlie  fiscal  year  ending  June  30,  1881,  $ . 

AMOUNT  APPROPKIATEI). 

By  act  of  Congress  approved  June  14,  1880 $30,000  00 

By  act  of  Congress  approved  March  3,  1881 50,000  00 

Total  amount  appropriated 80,000  00 

Total  amount  expended 24,343  13 

Maney  statement. 

July  1,  1880,  amount  available : $30,000  00 

Amount  jippropriated  hy  act  approved  March  3,  1881 50, 000  00 

180,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 \ 21,665  57 

July  1,  1881,  outstanding  liabUities 2,677  56 

24,343  13 

A 

July  1,  1881,  amount  available 55,656  87 

Amount  (estimated)  required  for  completion  of  existing  project 152, 875  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  100, 000  00 

44  £ 
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Abstract  of  proposals  for  the  constraotion  of  pile  dike  at  mouth  of  the  Passaic  Hiver,  Xew 
Jersey f  opened  September  4,  18S0,  by  Lieut,  Col.  N,  Michler^  Corps  of  Engineers, 


Names  of  bidders. 


Albert  J.  Howell 

James  D.  Leary 

William  TI.  Wood 

Henry  Du  Bois  &  Sons . 

Elthraim  Varm-as 

Frank Pidgeon, jr..  .. 

liidgway  &  Young 

T.  &A.Wal8h 

John  R  Brahans 


2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
$     600 


13  44 
13  25 
0  25 
21  80 
11  78 
13  00 

11  00 

12  09 

13  43 


Amount. 


$28, 000  00  ;  $11  00  I  $22, 000  00 

-^ ^  -^^  ■  "'   17,880  00 

>  19. 000  00 
13.000  00 
10,  900  00 
15. 760  00 
18,500  00 
16, 600  00 

f  26, 190  00  1^    'a  A«     1 17, 450  00 


Remarkn. 


Lowest  bid. 


Contract  awarded  to  Henry  Da  Bois  &  Sons,  the  lowest  biddeis,  w^ith  the  approval 
of  the  Chief  of  Engineers. 


Abstract  of  proposals  for  dredging  in  Newark  Bay  at  themouih  of  Passaic  River  j  New  Jersey^ 
opened  May  9,  1881,  by  Lieut.  Col.  N.  Michlcry  Corps  of  Engineers. 


Names  of  bidders. 


2-S 


1  ,  Edgar  M.Payn  .. 

2  j  Henry  K.  Da  Bois 

3  1  John  McDemiott 


Romarks. 


$0  13. 0     Lowest  bid. 
25      i 
21      I 


Contract  awarded  to  Edgar  M.  Payu,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 

Abstract  of  proposals  for  the  construction  of  pile  dike  at  the  mouth  of  the  Passaic  River, 
New  Jersey,  opened  June  23,  1881,  by  Lieut.  Col.  N,  Michler,  Corps  of  Engineers. 


V 


Xames  of  bidders. 


1  .John  Brad V  

2  WittiamirWooil 

3  John  Kelly 

4  Frank  Pidee<m,  jr 

■5  Itenry  Du  ik)i8  &  Sons 


1 .  i 

1.* 

^8    1 

1^ 

A  moan  t. 

Qaani 
ear 

|S 

2,000 

$18  00 

$36,000  00 

2.000 

14  37 

28, 740  00 

(1,625 
\      375 

15  00 

16  00 

\  30, 376  00 

2.000 

14  10 

28,200  00 

2,000 

13  25 

26.500  00 

Contract  awarded  to  Henry  Dn  Bois  &  Sons,  the  lowest  bidders,  with  the  approval  of 
the  Chief  of  Engineers. 
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E3. 

IMPROVEMENT    OF    CHANNEL    BETWEEN    STATEN    ISLAND    AND    NEW 

JERSEY. 

The  report  of  Col.  John  Newton  to  the  Chief  of  Engineers,  dated  June 
25, 1880,  page  540  of  Annual  Report  of  Chief  of  Engineers,  1880,  to  which 
attention  is  respectfully  invited,  gives  a  history  of  this  improvement 
from  its  inception  until  June  1,  1880,  when  the  work  was  transferred  to 
me. 

By  the  river  and  harbor  act  of  June  14,  1880,  there  was  appropriated 
$20,000  for  improving  the  channel  between  Staten  Island  and  New  Jer- 
sey, at  Elizabeth  port.  A  project  for  the  application  of  this  appropria- 
tion, together  with  the  balance  remaining  from  previous  ones,  was  sub- 
mitted June  28,  1880.  This  project  was  referred  to  the  Board  of  Engi- 
neers for  Fortifications  and  River  and  Harbor  Improvements.  A  copy 
of  the  report  of  this  Board,  which  is  api>ended  for  incorporation  here- 
with, was  received  with  letter  of  the  Chief  of  Engineers  on  October  30, 
1880,  with  directions  to  proceed  with  the  work  in  accordance  with  the 
recommendations  of  the  Board. 

In  pursuance  of  the«e  inatnictions,  bids  were  invited  by  public  adver- 
tisement on  November  0,  for  dredging  the  channel  in  accordance  with 
the  plan  adopted.    These  bids  were  opened  on  November  30,  1880. 

The  Morris  &  Cumings  Dr^lging  Company  being  the  lowest  respon- , 
sible  bidders,  the  contract  was  awarded  to  them.  Dredging  operations 
under  this  contract  were  commenced  on  the  22d  of  December,  and  con- 
tinued to  the  29th  of  the  same  month,  when,  owing  to  the  inclemency 
of  the  weather,  and  the  large  amount  of  drift  ice,  the  contractors  were 
compelled  to  withdraw  their  *' plant"  for  the  winter.  Work  was  re- 
sumed on  March  10,  and  is  still  in  progress.  Up  to  the  close  of  the  fis- 
cal year  101,.'i(>8  cubic  yards  of  material  had  been  removed,  resulting  in 
the  formation  of  a  channel  13  feet  deep  at  mean  low-water,  and  from  60 
to  200  feet  wide,  extending  from  the  deep  water  to  the  east  of  Shooter's 
Island  to  a  point  700  yards  to  the  west  of  the  Corner  Stake  light. 

The  i>resent  plan  of  improvement  provides  for  the  formation  of  a  chan- 
nel of  400  feet  in  width,  and  12  feet  in  depth  at  mean  loAv-water  j  an 
additional  depth  of  1  foot,  for  a  portion  of  the  channel,  is  also  provided 
for,  80  as  to  afford  a  depth  of  13  feet  over  a  width  of  200  feet.  The 
operations  thus  far  have  been  confined  to  excavating  the  deeper  portion 
of  the  cut,  it  being  deemed  advisable  to  execute  this  portion  of  the  work 
first.  The  channel  thus  formed  will  at  once  be  available  for  the  larger 
class  of  vessels,  and  will  afford  a  sufficient  water-way  for  the  passage  of 
vessels  during  the  period  that  dredging  oi)erations  are  in  progress  ;  the 
additional  width  of  channel  having  a  depth  of  12  feet  will  also  be  secured. 

The  Board  of  Engineers  rettoramend  that,  incase  the  dredged  material 
be  found  to  contain  enough  adhesive  matter,  it  be  deposited  along  the 
indicated  lines  of  diking  to  form  effective  sections  of  an  artificial  bank. 
Thus  far  none  of  the  material  excavated  was  found  of  a  suitable  nature 
for  this  imrpose,  and  it  has  consequently,  all  been  deposited  behind 
bulkheads  at  Pamrepo,  N.  J. 

The  estimat(»d  cost  of  the  improvement,  under  the  plan  existing  at  the 
date  of  my  last  annual  report,  was  $50,000.  The  ])roject  submitted  June 
28,  1880,  for  the  application  of  the  funds  available  was  in  accordance 
with  this  plan.  As  the  amount  on  hand,  852,006.37,  was  in  excess  of 
the  estimated  cost  of  the  improvement,  no  further  appropriation  was 
asked  for. 
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The  estimated  cost  of  the  improvement  under  the  plan  as  subsequently 
modified  by  the  Board  of  Engineers  for  Fortifications  and  River  and 
Harbor  Improvements  is,  for  dredging.  $125,705,  and  $60,000  for  diking. 
The  sum  of  $133,698.63  will,  therefore,  oe  required  to  complete  the  exist- 
ing project ;  of  this  sum,  $75,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1883. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry ;  nearest  light-house,  Bergen  Point  light, 

Amoant  of  revenue  collected  at  the  port  of  New  York  during  the  liscal  year  ending 
June  30,  1881,  $139,579,562.83. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  August  14,  1876 S10,000  00 

By  actof  Congress  approved  June  18,  1878 15,000  00 

By  act  of  Congress  approved  June  14,  1880 29,000  00 

Total  amount  appropriated *54, 000  00 

Money  statement. 

July  1,  1880,  amount  available $52,006  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $18,061  90 

July  1,  1881,  outstanding  liabilities 5,405  63 

23,467  53 

July  1,  1881,  amount  available.. 28,5:i8  84 

Amount  (estimated)  required  for  completion  of  existing  project IIW,  698  63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     75, 000  00 


Abstract  of  proposals  for  dredging  channel  between  Staten  Island  and  Xew  Jersey ^  opened 
November  30,  1680,  by  LimU  Col.  N.  Michler,  Corps  of  Engineers. 


'     Names  of  bidders. 

d 

Date  of  commencement  of 
work. 

Date  of  completion  of  work. 

1 

Henrv  B.  Du  Bois 

$0  35 
86 

2 

F.  N.  Brown  &  El^ah 
Bndnftrd,  ir. 

Joseph  Cumings,  p  r  e  s i  • 
dent  Morris  &  Comings 
Dredging  Company. 

January  1 ,  1881  ....r 

October  1,  1881. 

8 

m 

1 

Contract  awarded  to  lowest  bidder,  Morris  &  Cumings  Dredging  Company,  with 
the  approval  of  the  Chief  of  Engineers. 


commercial  statistics. 

Office  of  the  Receiver  Central  Railroad  Company,  of  New  Jersey, 

New  Yorky  June  15,  1881. 
Dear  Sir  :  I  send  the  following  memoranda  showing  the  commercial  business  trans- 
acted at  Elizabethport  during  the  year  1880  by  the  Central  Railroad  of  New  Jersey, 
and  also  the  amount  of  business  done  by  the  commercial  and  manufacturing  establish- 
ments at  that  place. 

The  Central  Railroad  of  New  Jersey  received  during  the  year  2,250,000  tons,  and 
the  Philadelphia  and  Reading  Railroad  600,000  tons  of  coal.  The  miscellaneous  freight 
received  amounted  to  70,000  tons,  native  ore^  30,000  tons.    The  amount  of  pig-iron 
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received  was  42,000  tons,  and  cast-iron  pipe  34,000  tons.     Railroad  and  scrap-iron 
amounted  to  3,500  tons. 

The  following  are  the  principal  manufacturing  and  commercial  establishments  and 
the  number  of  men  employed  by  each  : 

Singer  Manufacturing  Company,  2,500  operatives ;  four  other  factories,  50  opera- 
tives. 

Four  foundries.  600  operatives. 

Repair  shops,  50  operatives. 

One  ropewalk,  400  operatives. 

Central  Railroad  of  New  Jersey,  550  operatives.  • 

One  car  and  wheel  foundry,  20  operatives. 

One  rolling-mill,  50  operatives. 

Total  operatives,  4,220. 

Elizabethport  is,  next  to  Jersey  City,  the  chief  commercial  port  in  the  eastern  part 
of  New  Jersey.  Access,  however,  to  its  wharves  and  docks  is  only  possible  for  vessels 
drawing  12  feet  of  water  or  less,  by  reason  of  the  shoals  now  existing  easterly  and 
westerly  of  Shootei-^s  Island  in  Newark  Bay;  with  these  impediments  removed  a  very 
great  degree  of  commercial  prosperity  will  result  to  Elizabethport  and  its  vicinity. 
Yours  truly, 

F.  S.  Lathrop, 
Receivei"  and  President  Central  Railroad  of  New  Jersey. 

General  N.  Miciiler, 

United  States  Engineer. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahingtdn,  I).  C,  October  21,  1880. 

Sir  :  I  be^  leave  to  submit  herewith  a  project  received  from  Lieut. 
Col.  N.  Michler,  Corps  of  Engineers,  for  the  application  of  the  appropri- 
ation of  829,000  made  by  the  river  and  harbor  act  of  June  14,  1880,  for 
the  improvement  of  the  channel  between  Staten  Island  and  Xew  Jersey, 
at  Elizabethport,  and  of  the  unexpended  balance  of  former  api)ropria- 
tions  applicable  thereto ;  and  also  a  report  of  September  25,  1880,  from 
the  Board  of  Engineer.s  for  Fortiii cations  and  Eiver  Harbor  Improve- 
ments to  which  this  project  was  referred. 

In  1879  Colonel  Newton,  Corps  of  Engineers,  the  officer  then  in  charge^ 
suggested  the  dredging  of  the  shoaler  parts  of  this  channel  and  protect- 
ing and  preserving  the  part  dredged  by  means  of  a  s||ort  dike,  the  whole 
cost  to  be  about  $48,000.  There  is  now  about  $52,000  applicable  to  the 
work,  and  Lieut.  Colonel  Michler  adopts,  in  his  present  project,  Colonel 
Kewton's  plan. 

The  Board,  however,  is  of  opinion  that  considerable  additions  to  the 
dei)th  and  width  of  the  channel  leading  to  Elizabethport  have  now  be- 
come necessary  for  the  commerce  of  that  pla<;e,  and  recommend  the 
dredging  of  the  whole  channel  from  Elizabethport  to  Newark  Bay  to  a 
width  of  400  feet  and  a  depth  of  12  feet  at  mean  low-water,  with  an  ad- 
ditional dredging  of  1  foot  deeper  for  a  i)ortion  of  the  width,  so  as  to 
afford  a  depth  of  13  feet  over  a  width  of  200  feet;  the  cost  of  which  is 
set  down  at  about  $125,000,  and  also  suggests  that  beneficial  results 
may  be  obtained,  and  the  maintenance  of  the  channel  depths  assist- 
ed, by  short  dikes  located  at  certain  designated  points,  and  probably 
at  other  points  to  be  determined  by  experience  as  the  work  progresses. 
If  these  future  dikes  should  be  of  the  form  known  as  pile  dikes  the 
above  estimate  would  be  increased  by  about  8<>0,000. 

Believing  with  the  Board  that  greater  facilities  to  commerce  are  now 
required,  and  api>roving  its  views,  I  beg  leave  to  recomniend  that  the  ex- 
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penditure  of  the  available  funds  be  applied  towards  carrying  out  the 
plan  of  improvement  proposed,  and  that  Lieutenant-Colonel  Michler  be 
instructed  accordingly. 

Very  respectfully,  your  obedient  servant, 

H.  G.  WRiaHT, 

Chwf  of  Ungineers, 
Brig,  qiul  Bvt  maj.  Gen. 
Hpn.  Alexander  Ramsey, 

Secretary  of  War. 

[First  indorsement.] 
Approved : 

By  order  of  the  Secretary  of  War. 

H.  T.  Crosby, 

Chief  Clerk. 
War  Department, 

October  25,  1880.    , 


report  of  the  board  of  engineers. 

Office  of  Board  of  Engineer s  for  Fortifications 
and  for  elver  and  harbor  improvements,  &c., 

New  York,  Septe^nber  25,  1880. 

General;  The  Board  of  Engineers  to  whom  was  submitted  the  pro- 
ject of  General  Michler  for  the  application  of  the  appropriation  of  $20,000, 
made  at  the  last  session  of  Congress,  and  of  the  unexpended  balance 
from  former  appropriations,  to  the  improvement  of  the  channel  between 
Staten  Island  and  Kew  Jersey,  have  the  honor  to  submit  the  following 
report : 

The  plan  of  improvement  as  originally  adopted  (Report  of  the  Chief 
of  Engineers  for  1873,  pp.  943-946)  was  to  extend  the  main  channel  at 
Elizabethport  eastward,  between  parallel  dikes,  to  join  the  channel  ot 
Newark  Bay  to  the  north  of  Shooter's  Island,  preserving  at  the  same 
time  that  branch  of  the  channel  which  nins  northeasterly  along  the  shore 
to  the  railroad  bridge.  And  to  prevent  too  great  waste  of  the  flood- 
currents  (the  useful  agents  here  for  scouring  the  bottom)  through  the 
latter  channel  whid^  go  to  feed  the  upper  part  of  the  bay,  it  was  further 
proposed  to  dam  irx)ff,  in  whole  or  in  part,  at  the  bridge,  and  to  provide 
for  the  requisite  amount  of  scour  in  this  channel  by  inclosing  a  tidal 
basin  between  the  north  dike  and  the  bridge.  By  these  means  it  was 
intended  that  no  more  of  the  tide  should  low  through  the  northeast 
channel  than  was  sufficient  to  preserve  it,  while  the  greater  i)ortiou 
should  be  sent  through  the  proposed  channel  running  eastward.  The 
south  dike,  at  first  intended  to  extend  the  whole  length  of  the  new  chan- 
nel, was  afterwards  designed  to  be  terminated  at  a  iwint  considerably 
westwar<l  of  Shooter's  Island,  thus  leaving  the  old  channel  undisturbeil 
and  in  condition  for  use  by  those  preferring  it.  llowever,  the  beginning 
of  the  construction  of  the  south  dike,  which  has  since  been  partially 
completed,  was  the  signal  for  the  display  of  great  hostility  to  the  i>roject 
by  the  oystermen,  who  feared  an  interference  with  the  oyster  beds,  and 
by  the  towing  interests  of  the  Delaware  and  Karitan  Canal,  on  the  part 
of  the  latter  because  it  was  not  clearly  understood  that  the  construction 
of  the  dikes  need  not  interfere  with  the  old  channel  south  of  Shooter's 
Island,  which  was  proferr(»d  for  the  tows  on  account  of  certain  pri'sumed 
facilities  of  navigation  on  the  tiood-tide. 
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In  consequence,  a  special  Board  of  Engineers  was  summoned  to 
examine  and  report  a  plan  for  the  improvement  of  this  channel.  The 
result  of  their  inquiry  will  be  found  in  the  report  of  the  Chief  of  Engi- 
neers for  1876,  part  1,  pp.  252-250.  They  concurred  with  the  local  engi- 
neer as  to  the  efficacy  of  his  plan  to  produce  and  maintain  a  deep-water 
channel,  which  they  believed  to  be  correct  in  principle,  and  would  be 
successful  in  practice.  They,  however,  did  not  judge  it  expedient  to 
recommend  the  completion  of  it  on  this  ground: 

That  whatever  may  have  been  the  prospective  requirements  of  commerce  on  this 
route  three  years  ago,  its  present  uems  do  not,  in  their  opii^ion,  call  for  a  14-foot 
channel  at  mean  low-water,  to  be  attained  by  the  constniction  of  dikes  at  a  large 
cost. 

They  recommended  the  improvement  of  the  channel  by  dredging  a 
width  of  500  feet  to  a  depth  of  11  feet  at  mean  low-water,  with  the  fol- 
lowing estimate: 

Dredging  230,000  cubic  yards  at  16  cents $:i6,80O 

Contiugoucies  10  per  cent 3,680 

Total 40,480 

They  state  also : 

Should  the  future  needs  of  commerce  demand  a  deeper  channel  than  11  feet,  which 
we  propose  to  obtain  by  dredging,  it  is  our  opinion  that  recourse  must  be  hatl  to  the 
system  of  dikes  proposed  by  General  Newton. 

At  the  present  moment  the  rate  for  dredging  would  be  higher,  vary- 
ing from  25  to  30  cents  per  cubic  yard  measured  in  place. 
,    To  carry  out  the  project  of  the  Board,  there  were  appropriated  as 
follows : 

By  the  act  approved  August  14,  1876,  610,000. 

As  Stated,  the  seriousdecline  in  the  commerce  of  Elizabethport  between 
the  dates  of  the  dike  project  and  of  the  assembling?  of  the  special  Board 
furnished  a  sufficient  motive  to  stop  the  operations  under  that  design. 
In  1877  the  stagnation  in  business  appeared  to  be  even  more  serious, 
so  that  the  officer  temporarily  in  charge,  receiving  no  reply  to  a  commu- 
nication addressed  to  citizens  of  the  place  as  to  the  best  mode  of  apply- 
ing the  available  funds,  amounting  to  a  tritie  over  $10,000,  decided  to 
let  the  matter  lie  over,  and  await  further  developments. 

By  act  of  June  18, 1878,  a  further  appropriation  of  $15,000  was  granted. 

In  December,  1878,  a  communication  was  received  from  the  lion.  F. 
S.  Lathrop,  Receiver  of  the  Central  Railroa<lof  New  Jersey,  stating  that 
the  shipping  capacity  of  Port  Johnston  wiw  nearly  employed,  and  that, 
in  consequence,  facilities  at  Elizabethport  were  in  demand.  lie  further 
stated  that  18  feet  of  dei)th  of  channel  and  abundance  of  sea-room  were 
necessary  for  an  active  business  there. 

The  local  engineer,  in  forwarding  this  communication  to  the  (/liief  of 
Engineers,  submitted  a  project  for  dredging  aud  for  the  construction  of  a 
deflecting  short  dike  to  maintain  the  dredged  channel  near  the  corner 
stake,  which  could,  if  necessary,  be  afterwards  extended  to  connect  with 
deep  water  in  Newark  Bay. 

In  January,  1880,  another  communication  was  received  from  Mr. 
Lathrop,  an(i  forwarded,  which  stated,  among  other  matters,  that  the 
Central  Railway  Company  had  expended  over  8100,000  in  1870  in  the 
improvement  of  wharves,  boat-docks,  and  slips,  at  Elizabethport,  aud 
that  the  Philadelphia  and  Reading  Railway  Company  would  expend  a 
like  amount  upon  adjoining  docks. 

In   this  communication  Mr.  Lathrop  gives  the  delivery  of  coal  at 
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Elizabetbport  in  1870  as  2,000,000  of  tons,  with  a  probable  addition  of 
500,000  in  1880,  and  the  delivery  of  500,000  to  1,000,000  tone  additional 
by  the  Philadelphia  und  Beading  Railway.  The  amount;  of  pig-iron 
received  was  45,000  tons,  and  of  cast-iron  pipes  30,000  tons.  There  wa« 
also  of  miscellaneous  freight  20,000  to  30,000  tons. 

The  local  engineer  recommended  that  operations  be  commenced  upon 
the  channel  between  Elizabetbport  slud  Shooter's  Island,  and  that  an 
additional  appropriation  of  $29,000  be  asked  for. 

Besides  these  communications  from  the  Receiver  of  the  Central  Rail- 
way Company  of  New  Jersey,  the  Board  has  caused  further  inquiries  to 
be  made  at  the  same  offlce,  and  have  received  additional  information 
both  by  letter  and  personal  interviews  from  the  receiver,  and  are  satis- 
fied that  considerable  additions  to  the  depth  and  width  of  the  channel 
leading  from  Kill  Von  KuU  to  Arthur  Kill  have  now  become  necessary 
for  the  commercial  business  of  the  port. 

The  Board  accordingly  recommends  the  dredging  of  the  present  chan- 
nel to  a  width  of  400  feet  and  a  depth  of  12  feet  at  mean  low- Abater, 
with  additional  dredging  of  1  foot  deeper  for  a  portion  of  the  width,  so 
as  to  afford  a  depth  of  13  feet  over  a  width  of  200  feet.  The  lines  of 
the  13-foot  channel  are  laid  down  also,  but  intended  only  as  an  approx- 
imate, since  observation  alone  ought  to  determine  their  final  positions. 

By  this  meaiLs  a  depth  of  175  ^^^^  ^^  mean  high-water  would  be 
obtained,  and  a  great  relief  afforded  to  the  commerce  of  the  port. 

The  current-s  here,  which  have  been  the  principal  agents  in  keeping 
open  the  existing  channel,  are  those  of  the  flood  from  Arthur  Kill  and 
Kill  Von  Kull.  The  former  on  entering  the  bay  divide  into  two 
branches;  the  one  following  a  direction  nearly  northeast,  along  the 
shore,  and  losing  its  force  by  dispersion  before  reaching  the  railroad 
bridge  across  the  bay ;  the  other  flowing  nearly  east  along  the  channel 
and  near  the  corner  stake  light,  trending  and  dispersing  tow.ards  the 
northeast. 

A  portion  of  the  flood  from  Kill  Von  Kull  continues  its  western 
course  through  the  channel  south  of  Shooter's  Island,  and,  rounding  its 
southwest  side,  flows  in  a  northwesterly  direction  towards  the  corner 
stake,  and  then  disperses  in  a  northeasterly  direction. 

The  two  flood  currents,  one  from  the  east  and  the  other  from  the 
west,  do  not  actually  come  into  opposition,  being  at  the  corner  stake 
nearly  coincident  in  general  direction.  A  salient  point  is  therefore  the 
result  at  the  corner  stake,  which  has  been  somewhat  rounded  off  by  the 
agitation  incident  to  steam  navigation. 

Though  it  is  evident  that  the  depth  in  the  channel  nijiy  be  increased 
by  the  action  of  dikes  pro])erl>  placed,  as  has  been  the  case  in  front  of 
a  section  of  diking  formerly  constructed,  yet  it  would  not  answer  to 
confine  the  currents  by  continuous  parallel  walls  throughout  the  whole 
extent  of  the  channel,  since  the  currents  flowing  in  opposite  directions 
would  thereby  be  brought  into  direct  conflict. 

However,  a  beneficial  result  and  the  maintenance  of  the  dredged 
depths  may  be  assisted  by  partial  lengtlis  of  dikes  indicated  at  A,  B, 
C,  D,  and  probably  at  other  points  to  be  suggested  by  the  lights  of 
experience. 

If  the  material  dredged  contain  much  adhesive  matter,  as  is  probably 
the  case,  it  may  be  deposited  along  the  indicated  lines  of  diking  to  fonn 
efl'ective  sections  of  an  artificial  bank,  which  might  be  further  protected 
from  waves,  currents,  and  ice  by  timber  and  jnle  structures  where  found 
to  be  necessary. 

The  system  of  i)artial  diking  would  at  least  diminish  the  amounts  of 
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future  deposits,  for  it  is  not  probable  that  the  depths  recommended  in 
this  report  to  be  given  to  the  channel  could  be  maintained  without  some 
confinement  of  the  currents. 

KSTIMATK. 

For  a  cliuDiiel  400  feet  wide  and  12  feet  deep  at  mean  low-water: 
2!32,yOO  enbic  yards  (in  place)  of  dredgiufj:,  at  :^  cents $81,515  00 

For  an  additional  dej)th  of  1  foot  tor  a  width  of  200  feet : 
117, 300  cnbic  yanls  (in  place)  of  dredging,  at  30  centfl 35, 190  00 

110,705  00 
Contingencies 9,000  00 

Total 125,70:»  00 

The  price  of  dredging  is  now  very  much  advanced;  and  when  the 
difficulty  of  disposing  of  this  large  amount  is  considered,  it  is  possible 
that  its  deposit  along  A,  B,  (\  1),  and  also  behind  the  existing  dike,  may 
not  increase  the  cost  materially. 

If  the  partial  dikes  should  be  of  the  form  known  as  pile  dikes,  the 
estimate,  in  addition  to  that  of  dredging,  would  be  about  $60,000. 

The  complete  dike  system,  as  adopted  in  1873,  would  be  more  effective 
in  maintaining  the  depths  in  the  channel,  and  would  secure  a  greater 
depth  than  the  project  recommended;  but,  when  it  is  considered  that  a 
greater  depth  than  14  feet  Would  not  avail  because  of  the  depth  over 
the  bar  in  Karitan  Bay,  the  superior  advantage  in  this  respect  of  the 
first  project  becomes  less  marked.  The  estimated  cost,  also,  of  the  full 
dike  system  would  be  about  twice  that  of  the  system  recommended. 

It  is  likewise  recommended  that  the  amount  available  for  this  work 
be  devoted  to  dredging  in  the  channel,  as  laid  down  on  the  sketch 
accompanying  this  report. 

The  incjosed  communication  of  Mr.  1*.  H.  Wyckoff,  in  reference  to  the 
vessels  engaged  in  the  commence  of  Elizabethport,  was  handed  to  the 
I>oard  by  Mr.  F.  S.  Lathro}),  receiver  of  the  Central  Railroad  of  New 
Jersey. 

KespectfuUy  submitted. 

Z.  B.  To^^^iR, 
(Colonel  of  Engineers  and  Bvt.  Maj.  Gen, 

JOUN  iN'EWTON, 

Colonel  of  Engineers  and  Bvt,  Maj,  Gen, 
llENUv  L.  Abbot, 
Lieutenftn't-Colonel  of  Engineers  and  Bvt.  Brig,  Gen, 

Brig.  (xen.  H.  Cr.  WRiaiiT, 

Chief  of  Engineers^  U,  K  A. 


£  4. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

A  project  for  the  thorough  improvement  of  both  branches  of  the  river, 
resulting  from  a  survey  and  examination  made  under  the  direction  of 
Col.  J.  N.  Macomb,  was  adoi)ted  in  1S79.  With  the  money  appropri- 
ated prior  to  June  14,  ISSO,  the  two  dikes  at  the  junction  of  the  north 
and  south  branches  of  the  river  were  constructed  ;  and  a  total  of  7,0(>7 
cubic  yards  of  sand  dredged  from  the  north  branch.  The  dredging  was 
contliied  principally  to  the  new  channel  around  Lower  Bocky  Point, 
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where  a  direct  ehauiiel  al>out  70  feet  in  width  and  not  less  than  6  feet  in 
depth  at  mean  low-water  was  found.  A  cut  about  30  feet  wide,  and  (> 
feet  deep,  was  also  excavated  through  the  '*  cross  over"  at  Upper  Rocky 
Point  to  afford  temporary  relief  to  the  vessels  plying  on  the  river  as  high 
up  as  Red  Bank,  until  the  direct  channel  past  Barley  Point  can  be 
opened.  For  I'ea^ons  stated  in  the  letter  of  the  local  engineer,  d^ted 
August  23,  1880,  a  modification  of  the  project  previously  adopted,  a» 
far  as  tlie  same  related  to  the  portion  of  the  river  fronting  along  the 
town  of  ^'eabright  above  the  bridge,  was  submitted  to  the  Chief  of  Engi- 
neers for  his  consideratiou  and  approval.  The  mo<lification  proposed  was 
adopted  after  being  referred  to  the  Boaixl  of  Engineers  for  Fortifications 
and  River  and  Harbor  Improvements;  a  copy  of  the  report  of  the  Board, 
as  also  that  of  the  letter  of  the  local  engineer  on  the  subject,  is  appended 
for  incorporation  herewith. 

By  the  river  and  harbor  act  of  June  14, 18H0,  $;iO,000  were  appropriated 
to  continue  the  improvement.  This  amount,  as  far  as  expended  during 
the  fiscal  year,  was  applied  to  constructing  the  dike  in  the  South  Branch 
at  the  entrance  to  Pleasure  Bay  in  accordance  with  the  modified  plan, 
and  to  dredging  a  cut  90  feet  wide,  and  6  feet  deep,  through  the  fiat  at 
the  entrance  to  the  South  Branch,  and  to  dredging  the  direct  channel 
at  Barley  Point,  in  the  North  Branch.  In  these  operations  a  total  of 
24,017  cubic  yards  of  sand  wa«  removed.  Owing  to  the  long  and  severe 
w  inter  the  contractor  was  unable  to  complete  the  dredging  under  con- 
tract by  the  close  of  the  fiscal  year,  and  an  extension  of  time  from  July 
1  to  September  liO,  1881,  was  granted. 

The  results  thus  far  attained  are  most  marked  at  the  junction  of  the 
north  and  south  branches  of  the  river.  By  the  scouring  action  of  the 
currents  the  channel  of  the  North  Branch  around  Lower  Rocky  Point, 
which  was  originally  dredged  to  a  width  of  70  feet,  and  6  feet  deep  at 
low-water,  has  widened  to  about  100  feet  in  its  narrowest  part,  and  this 
channel  is  now  exclusively  used  by  the  vessels  going  up  and  down  the 
North  Shrewsbury.  A  marked  improvement  has  been  effected  at  the 
entrance  to  the  South  Branch;  the  depth  on  the  bar  at  this  locality  be- 
fore improvement  was  about  3J  feet,  and  at  present  6  feet  at  low- 
water  can  be  carried  from  the  deep  water  of  the  main  branch  up  to  above 
Bellvue;  between  this  point  and  Seabright  Bridge  the  least  depth  in 
the  channel  is  5  feet.  As  these  improved  channel  ways  are  in  a 
great  measure  due  to  the  current  action  as  moitied  by  the  construction  of 
the  training  dikes,  it  is  safe  to  conclude  that  the  improvement  will  be 
permanent,  and  that  the  channels  will,  in  all  probability,  deepen  by  the 
action  of  the  natural  agencies. 

By  the  river  and  harbor  act  of  March  3,  1881,  an  appropriation  of 
886,000  was  made  for  the  completion  of  this  improvement,  $36,(KX)  of 
which,  by  the  terms  of  the  act,  shall  be  expended  in  the  improvement 
of  the  South  Branch. 

It  is  x)roiH>sed  to  apply  these  amounts  in  accordance  with  the  existing 
project,  as  follows:  South  Branch,  the  830,000  to  be  applied  to  dredging 
channel  150  feet  wide  and  C  feet  deep  at  low-water,  from  Seabright 
Bridge  to  entrance  to  Pleasure  Bay;  to  constructing  dike  across**  Polly's 
Gut,"  and  widening  the  cut  through  the  fiat  off  Bellvue;  also  dreilging 
at  such  other  points  of  the  channel  above  where  the  present  depth  is 
less  than  6  feet  at  mean  low- water.  Main  and  Nortii  Branch:  the 
850,000  it  is  proposal  to  exi>end  in  constructing  the  dike  below  Ishmd 
Beach;  to  dredging  channel  150  feet  in  width  and  0  feet  in  depth  be- 
tween Island  Beach  and  the  bar;  also  to  dredging  at  such  other  points 
l3etween  Island  Beach  and  Highlands  drawbridge,  where  the  present 
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depth  is  less  than  6  feet;  aud  to  dredging  the  channel  of  tlie  North 
Branch  in  the  vicinity  of  Lower  Rocky  Point  and  Barley  Point;  also 
between  Barley  Point  and  Oceanic  Dock,  so  as  to  Miden  the  6-foot 
channel  already  formed  and  in  course  of  construction.  It  is  proposed 
to  extend  the  operations  as  far  as  the  funds  wi«l  admit,  and  in  accord- 
ance with  the  dimensions  contemplated  by  the  exij!»ting  project. 

It  is  believed  by  applying  the  appropriations  as  suggested  that  an 
uninterrupted  channel  of  not  less  than  6  feet  deep  at  low-water  can  be 
formed  and  maintained  from  the  entrance  to  the  river  to  Oceanic  Dock, 
on  the  North  Branch,  and  to  Pleasure  Bay  on  the  South  Branch ;  it  will 
only  remain  to  widen  this  channel  at  some  points  to  the  full  width  con- 
templated, in  order  to  complete  the  improvement  in  accordance  with 
the  existing  project.  Owing  to  the  dift'erence  between  the  estimated 
cost  of  dredging,  viz,  25  cents  per  cubic  yard,  on  which  estimate  the 
present  appropriation  is  based,  and  the  price,  34  cents,  that  is  being 
paid  at  present;  and  also  owing  to  the  increased  amount  of  material  to 
be  removed,  which  will  become  necessary  by  the  modification  of  the 
project  in  the  vicinity  of  Seabright,  it  is  estimated  that  an  additional 
appropriation  of  $47,000  will  be  required  for  dredging,  in  order  to  widen 
the  channels  to  the  full  dimensions  contemplated. 

Shrewsbury  River  is  in  the  collection  district  of  Perth  Amboy.  N.  J.  Nearest  port 
of  entry.  New  York.  The  nearest  light-house  is  Navesiuk  lignt,  and  fort  at  Sandy 
Hook  is  the  nearest  fort. 

Amount  of  revenue  collected  at  Perth  Amboy  during  the  fiscal  year  ending  June 
:J0,  1):W1,  $:^,456.74. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  August  30,  1852 $1,500  00 

By  act  of  Congress  approved  March  3,  1871 14,000  00 

By  net  of  Congress  approved  March  3,  1873 5,000  00 

By  act  of  Congress  approved  June  18,  1878 le.OOO  00 

By  act  of  Congress  approved  March  3,  1879 10,000  00 

By  act  of  Congress  approved  .June  14,  1880 30,000  00 

By  act  of  Congress  approved  March  3,  1881 86,000  00 

Total  amount  appropriated 164, 500  00 

Total  amount  expended 67,086  23 

Money  statement, 

July  1,  1880,  amount  available $34,702  48 

Amount  appropriated  by  act  approved  March  3,  1881 86, 000  00 

$120,702  48 

July  1,  1881,  amount  expeu<led  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 15.073  11 

Julvl,  1881,  outstanding  liabilities 8,215  60 

23,288  71 

July  1,  1881,  amount  available 97,413  77 

Amount  (estimated)  required  for  completion  of  existing  project 47, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .       47, 000  00 
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Ahsfract  of  propamU  for  dredging  in  Shrewsbury  Hirer ^  Xew  Jersey ^  opened  Auguet  30, 1^0, 
by  Lieut,  Col,  N,  Michlerj  Corps  of  Engineers, 


Namoa  of  bidders. 


Date  of  commencement. 


Date  of  completion. 


Jolin  MoDerruott $0  96 

Frank  Pidjceon.jr I       4».0  November  15. 1880 Angast  30, 1881. 

William  Flaunery 40    1  Soon  as  oniered Prosecute  vigorously  until  com  - 

',               I  ploted. 

EUjah  Brainanl i        34    .  September  15, 1880 June  30, 1881. 


Abstract  of  proposals  for  the  construction  of  IjbOO  linear  feet  of  pile  dike  in  the  South  Branch 
of  the  Shreicshury  Hirer ^  Xew  Jersey j  and  open^  October  11,  1880,  by  Lieut,  Col,  X, 
Michler,  Coips  of  Engineers. 


Names  of  bidders. 


First  section  and  250  linear  I  Second  section  and  remain- 
ft^t  of  second  section.       j         ing  portion  of  dike. 


H^!^    Price.     Amount 


feet. 


JoHn  KeUy 550 

William  H.  Wood 550 

Henry  I>u  Bols  Sc  Sons 550 

F.&A.  Walsh 550 

Frank  Pidgeon,jr 550 


$•>  25 
7  10 

6  50 

7  00 
7  73 


$2,887  50 
3.005  00 

3,  575  00 
3.850  00 

4,  251  50 


Linear  i 

feet.  ' 

950  ! 

950  1 
950 

950  , 
950 


Price. 

Amount. 

$3  95 

3  65 
5  00 

4  00  , 
3  09 

$.1, 752  50 
3. 4«7  50 
4.750  00 
3,800  00 
3,790  50 

Aggregate 


$6,640  00 
7,372  50 
8,325  00 
7,650  00 
8,042  00 


Contract  awanled  John  Kelly,  the  lowest  bidder,  with  the  approval  of  the  Chief  of 
Engineers. 


Abstract  of  proposals  for  the  construction  of  about  3,800  linear  feet  of  jnle  dike  at  the  mouth 
of  Shreicshury  Hivery  New  Jersey ^  opensd  June  21,  1881,  by  Lieut,  Col.  X.  Michler,  Corps 
of  Engineers. 


Names  of  bidders. 


John  Brady 3,800 

William  H.  Wood !  3,800 

Frank  Pidpeon,  jr 3,800 

n.  Du  Bois  &  Sons I  3,800 

John  Kelly 3,800 


g- 


1,200 
1,200  ' 
1,200 
1,200 
1,200 


•c 


50  I  $11,400  00  : 


5  46 

6  49 
6  00 
6  00 


6,  552  00 

7,788  00 

7,  200  00 
7,  200  00 


11     i 


1,200 
1,500 
1,200 
1.200 
1,200 


$10  50 

7  68 
9  97  , 

8  50 
8  85 


S 


$12,600  00 
9. 216  00 
11.964  00 
10, 200  00 
10, 620  00 


B 


^ 

u 

n 

o   • 

■*B    ? 

a  . 

tC 

.  ♦J 

'^    >- 

to 

ii 

P.O 

§" 

.a"' 

C 

H 

Pi 

Names  of  bidders. 


John  Brady 1,300 

William  H.  Wood '  1,  .300 

Frank  PidKoon.  jr '  1,300 

H.  Du  Bois  &  Song j  1,300 

John  Kelly 1  1,300 


$12  00 

8  19  I 
14  49 

9  25 
8  85 


a   I 
< 

$15,600  00 
10,647  00 
13,  637  00 
12,  025  00 
11. 505  00 


•3   ' 

^■M   : 

c 

100 
100 
100 
100 
100 


Pu, 


$15  00 

11  57  ; 
14  22  I 

12  00 
8  85 


5 


$1,  500  00 

1, 157  00 

1, 422  00 

1,200  00 

885  00 


TotaL 


$41, 100  00 
27,572  00 
34.811  00 
30,625  00 
30,  210  00 


Contract  awarded  to  lowest  bidder,  William  H.  Wood,  with  the  ajjproval  of  the 
Chief  of  Engineers. 
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CommercUil  etaiisHcs  of  exports  and  imports  from  May  1,  1880,  to  May  1,  1881. 
I  EXPORTS. 


Articles. 


I  Quantity.       Value. 


Straw tons  I              200  |  $2,800 

Hay do..                240  3,840 

Fniits 1 1  300,000 

Potatoes barrels  I         57,700  86,250 

Garden  truck i |  100,000 

Clams barrels.!           2,000  5,000 

Oysters baaketo.'         50,000  ,  115,000 

Fish 1 1  100,000 

Hiscellaneoua  merchandise t \  25,000 

Total  value  of  exports ! v..  737,890 

[ I 

IMPORTS. 


Oysters bushels.    '    100,000 

Peaches baskets.'         10,000 

Hardware  . 


Lumber feetj  5,000,000 

Lime I)arrtl8.|  2,000 

Cement do..  2,000 

Plaster do.-i  1,600 

Shingles number.!  400,000 

Limestone  and  building  stone I 

Guano tons.  150 

do.. I  43,752 


Coal. 

Phosphates ' 

Bricks   number.!  2,900,000 

Agricultural  lime bushels.'  40,000 

Gas  lime do.. I  9,000 

Shell  lime do..!  4,800 

3fanure . 


Sawdust barrels.  2,000 

Laths i 1,500,000 

Glass 


Paint 

Ice , 

Miscellaneous  (merchandise  and  prorisions) . 


1,100 


$20,000 

7,500 

100,000 

150,(K)0 

2,000 

2,500 

1,760 

6,000 

2,500 

85,500 

131, 434 

3,000 

15,000 

3,400 

360 

480 

5,000 

600 

3,000 

5,000 

8,000 

6,500 

500,000 


Total  value  of  imports 1 1      1,058,034 


ARRIVAL  AND  DEPARTURE  OF  VESSELS. 


-J-^ _ 

Class. 

Ko. 

Tonnage. 

Crews. 

Steamers 

575 

10,088 
1,704 

Sailing  vessels , . 

426  1    218,' 26i 

1,001 

738, 571 

11,792 

Fares  received  for  passengers  on  steamers,  $18,420.30. 


project  of  lieut,  col,  n.  michler,  corps  of  engineers. 

United  States  Engineer  Office, 

New  Yorkj  August  23, 1880. 
General  :  After  a  thorough  personal  examination  of  the  channel  ways 
of  the  South  Shrewsbury  Rivc^r  in  the  State  of  New  Jersey,  in  connec- 
tion with  the  results  of  the  survey  recently  made  during  the  latter  part 
of  May,  and  of  Which  a  map  is  being  prepared,  together  with  a  careful 
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consideration  of  the  great  commercial  interest  involved,  I  have  the 
honor  to  submit  for  your  consideration  and  api)roval  a  modification  of 
the  project  already  submitted  by  m>  predecessor  in  regard  to  that  i>or- 
tion  of  the  river  fronting  along  the  town  of  Seabright  above  the  bridge, 
and  opposite  to  a  point  on  the  west  shore  so  frequently  referred  to  in 
previous  reports  as  **  Jumping  Point."  The  accompanying  sketch  will 
fully  indicate  the  proposed  change,  the  course  of  the  new  channel, 
and  the  lines  of  the  proposed  dikes  being  represented  in  blue,  while  the 
plan  already  approved  is  shown  in  red.  The  work  on  the  latter  has  not 
as  yet  been  commenced,  and  therefore  no  loss  in  labor  or  material  wiU 
be  sustained  by  the  ecntemplated  change.  Many  strong  reasons  can 
be  urged  in  favor  of  the  modified  project,  while  a  departure  from  the 
first  ^opted  cannot  in  any  conceivable  way  interfere  with  the  interests 
of  any  party  or  parties;  some  of  these  may  be  briefly  stated  as  follows : 

First.  On  the  east,  or  Seabright,  side  of  the  river  the  land  and  prop- 
erty have  became  very  valuable,  and  a^^  becoming  yearly  more  so.  The 
town  itself  as  well  us  the  magnificent  villas,  cottages,  and  adjoining 
parks,  already  constructed  and  in  course  of  construction,  and  upon  which 
large  sums  of  money  have  been  expended,  will  be  greatly  benefited  by 
haAing  the  channel  run  along  the  line  of  docks  or  wharves  which  wiU 
in  time  extend  out  from  the  exterior  line  for  solid  filling  as  adopted  by 
the  riparian  commissioners  of  the  State. 

On  the  opj)osite  side  of  the  river  is  a  large  extent  of  marshy  ground, 
but  one  or  two  small  houses  occupying  the  highesc  points,  and  which 
during  more  than  ordinary  high-tides  is  covered  with  water. 

Secondly.  By  the  plan  first  proposed  there  is  great  danger  that,  after 
it  is  completed,  the  bed  of  the  river  between  the  dike  H  and  the  Sea- 
bright line  of  solid  filling,  will  gradually  shoal  up  and  ultimately  be  con- 
verted into  an  extensive  marsh.  This  is  not  a  mere  supposition,  as  facts 
have  already  demonstrated  this  probable  result;  the  formation  of  the 
marshj^  ground  marked  A  was  commenced  only  fourorfive  years  ago  by  the 
dumping  of  some  few  loads  of  dredging  material ;  the  accidental  throw- 
ing of  some  roots  of  grass  upon  the  lump  thus  formed,  and  the  growth 
of  the  same,  gave  consistency  to  it;  since  that  time  the  spot  has  been 
constantly  increasing,  and,  as  shown  by  the  sketch,  a  shoal  is  forming 
out  towards  the  Seabright  side.  This  shoaling  would  not  only  interfere 
with  the  approach  to  the  town,  but  in  a  sanitary  imnt  of  view  w^uld 
prove  detrimental,  as  the  outlets  to  the  drainage  and  sewerage  might 
become  closed. 

Thirdly.  In  the  present  condition  of  affairs  the  flood-tide  flows  up  the 
west  channel  and  the  ebb  seeks  an  outlet  by  the  east  one.  By  observa- 
tions made  at  the  bridge  under  the  direction  of  Captain  Ludlow,  Corps 
of  Engineers,  it  was  ascertained  that  the  average  rise  of  tide  is  only  1.3 
feet,  and  that  the  tidal  wave  ascends  with  a  velocity  less  than  2 J  miles 
per  hour. 

As  a  permanent  improvement  is  absolutely  necessary,  it  stands  to 
reason  that  the  first  im])ortant  step  is  to  confine  the  river,  as  far  as 
practicable,  to  one  channel  way;  not  only  as  its  construction  will  prove 
more  economical  in  the  end,  but  it  will  be  the  means  of  confining  the 
two  tides  in  the  same  cut,  and  thus  a  greater  benefit  will  be  derived 
from  their  scouring  process.  As  has  already  been  shown,  the  one  which 
will  prove  to  be  of  most  benefit  is  on  the  Seabright  side;  this,  therefore, 
should  be  properly  opened  and  the  other  closed. 

Fourthly.  The  modified  plan  will  not  in  the  least  interfere  with  the 
entrance  into  or  navigation  of  Pleasure  Bay,  as  by  either  plan  there  will 
be  easy  aecess  or  egress  to  and  from  it«  waters.     ShouUl  either  channel 
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be  deepened  to  the  proper  depth,  6  feet  at  mean  low- water,  there  will 
be  a  less  iuterrupted  flow  of  water  at  high-tide,  and  consequently  a  cor- 
responding rise  in  the  bay. 

Fifthly.  It  is  stated  by  those  acquainted  with  the  navigation  of  these 
waters  that  sailing  vessels  in  passing  up  the  west  channel  find  great 
difticulty  in  tacking  past  Jumping  Point  with  winds  blowing  from  cer- 
tain (luarters,  but  that  the  ^ame  difficulty  does  not  arise  in  passing 
through  the  channel  as  proposed  in  the  modified  plan. 

Sixthly.  To  render  the  improvement  complete  and  permanent,  a  dike, 
marked  L  on  the  sketch,  about  (550  feet  in  length,  should  be  constructed 
across  the  entrance  to  Polly's  Gut,  between  Ledge  Island  and  Jumping 
Point,  to  prevent  the  flow  of  any  portion  of  tlie  flood-tide  through  it. 
As  there  is  but  little  water  upon  the  bar,  it  will  only  be  necessary  to 
throw  up  a  low  dike  of  stone  at  small  expense,  which  will  fully  answer 
the  purpose. 

Seventhly.  Tlie  length  of  the  east  channel  will  not  be  greater  than 
the  other,  the  width  and  depth  to  be  obtained  in  either  case  being  the 
same.  There  will  be,  as  indicated  by  the  soundings,  a  greater  amount 
of  dredging  in  the  former,  but  the  length  of  the  training-dike  K  will  be 
about  350  feet  less  than  the  one  marked  fl,  as  proposed  in  the  flrst 
adopted.  It  is,  moreover,  (confidently  expected,  upon  the  completion 
of  the  modified  line  of  dike,  that  before  any  dredging  is  undertaken,  and 
diu'ing  that  operation,  the  scouring  action  of  the  tides,  the  bottom  of 
the  river  being  entirely  composed  of  sand,  will  very  greatly  reduce  the 
amount  of  material  to  be  removed.  During  the  construction  of  the  dike 
K,  extending  from  Gunning  Island  to  the  Marsh  Island  A,  it  is  intended 
to  leave  for  the  present  a  gap  in  the  line  where  it  crosses  the  west  or 
Jumping  Point  channel;  this  can  be  closed  upon  the  completion  of  the 
dredging  in  the  ea^t  or  Seabright  one.  It  is  not  contemplated  to  close 
the  water-way  between  Ledge  Island  and  the  opposite  shore,  that  chan- 
nel being  left  open  for  the  purpose  of  drainage  and  sewerage.  Even 
should  the  scouring  process  of  the  tides  prove  ineffectual,  the  estimated 
additional  cost  of  the  modified  over  that  by  the  first  plan  proposed  will  not 
very  much  exceed  $10,000;  in  consideration  of  the  greater  amount  of 
benefit  to  be  derived,  this  increase  is  but  a  trifling  one.  As  can  be  se^n 
from  the  sketch,  the  channel  will  make  a  more  convenient  entrance  into 
•or  departure  from  Pleasure  Bay;  the  citizens  and  visitors  of  both  Long 
Branch  and  Seabright  will  be  benefited  by  steamboat  navigation  be- 
tween the  two  places.  It  is  already  in  contemplation,  as  soon  as  the 
improvement  of  the  South  Shrewsbury  is  completed,  to  oi)erate  a  swift 
line  of  steamers  between  these  and  adjacent  points  tlirectlv  through  to 
:^ew  York  CMty. 

Pleasure  Bay  is  a  beautiful  body  of  water,  and  ofters  great  induce- 
ments not  only  for  excursion  and  fishing  parties,  but  for  very  consider- 
able commercial  enterprise.  There  are  several  arms  to  this  bay  leading 
up  to  different  localities,  such  as  Branch  Port,  Ocean  Port,  and  towards 
Monmouth  Beach.  One  of  the  principal  landings  on  the  bay  is  very 
little  over  a  mile  from  some  of  the  principal  hotels  along  Ocean  avenue 
at  Long  Branch.  The  whole  of  Lrmg  Branch  is  deeply  interested  in  the 
improvement  of  the  South  Shrewsbury.  At  ])resent  all  horses  and  car- 
riages from  N(»w  York  for  this  place  have  to  go  to  lied  Beach,  on  the 
Navesink,  or  North  Shrewsbury,  and  then  be  driven  some  7  miles;  while 
if  the  channel  at  Seabright  and  near  the  junction  of  the  two  branches  is 
deepened  boats  will  be  able  to  go  directly  to  Ocean  Port  and  Branch 
Port,  and  all  freight,  horses  and  carriages  included,  can  be  lan<ied  within 
:3  and  2  miles  of  Long  Branch. 
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It  may  be  finally  stated  that  the  course  of  the  new  channel  can  be  best 
determined  ui)on  by  a  series  of  current  observations,  after  the  construc- 
tion of  the  dike  K.  The  material  to  be  removed  can  be  deposited  behind 
the  line  of  bulkheads  which  will  probably  be  constructed  by  the  i)rop- 
erty  owners  along  the  line  of  solid  filling  adopted  by  the  riparian  com- 
missioners, or  can  be  conveniently  dumi)ed  behind  the  dike  K,  and  by 
this  means  aid  in  closing  up  the  old  channel. 

The  present  appropriation  will  only  admit  of  the  dredging  out  of  the 
channel  ways  of  the  north  and  south  branches  opposite  the  dikes  recently 
built  and  in  the  construction  of  the  dike  K  of  the  modified  plan. 
Very  respectfully,  your  obedient  servant, 

N.   MiCHLER, 

Lieutenant- Colonel  of  Engineers. 
The  Chief  of  Engineers,  IT.  S.  A. 

[Indorsement.] 

Office  of  Board  of  Engineers  for  Fortifications 
and  for  klver  and  harbor  13iprovements, 

Xew  rot'A',  ISeptemher  IG,  18S0. 
Kespectfully  returned  w  ith  the  following  remarks : 
The  Board  concur  with  General  Michler  in  the  pro])Osed  change  of 
channel  from  the  west  to  the  east  side  of  Island  A  in  the  south  branch 
of  Shrewsbury  River,  on  the  ground  that  the  latter  channel  would  best 
subserve  existing  business  interests  of  the  neighborhood,  with  the  sug- 
gestion that  a  short  dike  extending  from  the  north  end  of  Sedge  Island 
in  a  general  northeast  direction  may  be  found  necessary. 
In  behalf  of  the  Board : 

Z.  B.  Tower, 
Colonel  of  Engineers  and  Bvt.  Maj.  Gen.^ 

Fresidetit  oj  the  Board. 


E5. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

The  improvement  of  this  river  was  commenced  in  1879,  in  pursuantee 
of  a  project  resulting  from  a  survey  and  examination  made  under  the 
direction  of  Col.  J.  N.  Macomb,  Corps  of  Engineers,  United  States  Army, 
during  the  fall  of  1878.  This  project  provides  for  the  formation  of  a 
channel  8  feet  in  depth  at  mean  high-water,  and  varying  from  100  to 
125  in  width ;  it  is  proposed  to  extend  it  from  Bricktown  up  to  Main  street 
bridge,  at  the  head  of  navigation .  Dredging  operations  were  commenced 
October,  1879,  and  continued  until  November  22,  when  work  was  sus- 
pended for  the  winter.  During  this  period  2,773  cubic  yards  of  material 
was  removed,  the  excavation  having  been  carried  up  stream  400  feet 
above  the  place  of  beginning.  Owing  to  the  failure  of  the  contractor, 
Mr.  E.  G.  Brown,  of  Elizabeth,  to  resume  work  after  the  suspension  of 
operations  in  the  fall  of  1879,  but  little  was  done  towards  carrjing  out 
the  plan  of  improvement  during  the  fiscal  year  ending  June  30, 1880. 
By  the  river  and  harbor  act  of  June  14,  1880,  an  additional  sum  of 
$io,000  was  appropriated  for  this  work.  Under  this  amount  proposals 
were  invited  for  continuing  the  dredging,  but  as  the  two  bids  received 
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were  considered  informal  by  the  department,  they  were  both  rejected 
and  no  award  of  contract  was  made.  Subsequently  the  agreement  of 
Mr.  E.  G.  Brown  was  annulled,  the  time  for  the  completion  of  his  con- 
tract having  expired;  nothing  had  been  done  by  the  contractor  towards 
resuming  work.  The  unexpended  balance  of  previous  appropriation 
was  added  to  that  of  June  14, 1880,  and  the  work  readvertised.  The 
proposals  received  under  this  advertisement  were  opened  on  October  25, 
1880.  Mr.  John  Van  Patten  being  the  lowest  responsible  bidder,  the  con- 
tract was  awarded  to  him.  Owing  to  the  lateness  of  the  season  work 
under  this  contract  was  not  begun  until  April  16, 1881 ;  from  this  date 
the  work  was  vigorously  prosecuted,  and  is  still  in  progress,  an  exten- 
sion of  time  for  its  completion  being  granted  from  July  1  to  October  31, 
1881. 

This  work  ia  in  the  coUection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Prince  Bay  light.  Fort  Tompkins  is  the 
nearest  fort. 

The  amount  of  revenue  collected  at  Perth  Amboy  during  the  fiscal  year  endinff  June 
30,  1880,  was  $37,456.74. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1879 $10,000  00 

By  act  of  Congress  approved  June  14,  18»0 10,000  00 

3y  act  of  Congress  approved  March  3, 1881 10,000  00 

Total  amount  appropriated 30,000  00 

Total  amount  expended 10,502  46 

Money  Statement 

July  1,1880,  amount  available $17,891  74 

Amount  appropriated  by  act  approved  March  3, 1881 10, 000  00 

$27,891  74 

Jmly  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 5,532  44 

July.l,  1881,  outstanding  liabilities 2,861  76 

8,394  20 

July  1,  1881,  amount  available 19,497  54 

Amount  (estimated)  required  for  completion  of  existing  project 7, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      7, 000  00 


Msiract  ofprapoBaUfor  the  removal  of  sand,  graveiL  mud,  and  wtonefrom  the  channel  of 
Bdkway  Eiver,  New  Jeraejf,  opened  October  25, 1880,  hy  Lieut.  Col.  N.  Michler,  Corpe  of 
Engineers. 


1 

Karnes  of  bidden. 

1 
1^ 

It 

Amount. 

\ 

•Tolm  Van  Patten 

18,000 
18.000 
18,000 

11? 

VJ 

$15,390  00 
22,820  00 
17,460  00 

? 

John  MoDermott -- 

B 

'WllHAm  "Flannerv ......... ..r,......Tr-TTr«.....^,..... 

Contract  awarded  to  John  Van  Patten,  lowest  bidder,  with  the  approval  of  the  Chief 
of  Engineers. 

45  E 
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Nftmes  of  ihippen,  Sui, 


Artiolet. 


Tom. 


Talne. 


Colonel  RoMell 

Harrington  Dock 

Ancbinclast  Dock . . . . 

Charles  Steel... 

Hampton  Cutter 

Brokaw4tCo 

Public  dock 

James  Hay 

H.  B.  Piereon 

BdgarDock 

E.  F.  Tappan 

Michael  Frieae 

Brewster  4t  Co 

Samuel  Ayers 

William  Chamberlain 
Ayers  &.  Snffly 


Poodrette,  4m>  . 


Clay  and  coal.... 
Coal  and  lims.... 
Timber  shipped  . 


Ayers  St  SufBy . . . . 
Bahway  Oas  Company . 

Tioe'saock 

Almeth  White 

Hall's  dock 

Spear's  dock 


Timber  shipped 

Coal,  &o 

Brerythinff 

Coal,  Ac 

Coal,  Ac 

Coal,  lumber,  fto  ... 

Coal,  Stc 

Coal,&c 

Lumber 

BaltOTs  and  timber . 

Coal 

Coal,  Ac 

Ice 


0,000 
400 
200 

a, 

6. 
5. 
B. 

5. 

I 

8. 

l 

2. 

«. 

I, 


1130,000 

2,0M 

1,000 

0.000 

25,000 

50,000 

50,000 

50.000 

10,000 

15,000 

15.000 

15,000 

25,000 

10,000 

05,000 

20.000 

30.000 

5,400 

5,000 

15,000 

5.000 

2,000 


08,000 


521,400 


Tonnage  of  merchandise  wonld  increase  considerably  if  we  had  depth  of  water, 
which  is  now  carried  by  railroad,  owing  to  the  difficulty  of  getting  boats  to  come  up 
the  Rahway  River.  Have  had  two  steamboats  running  between  New  York  and  Rah- 
waVy  but  had  to  suspend  ou  account  of  the  low  depth  of  water.  As  soon  as  the  river 
is  deepened  there  will  be  a  steamboat  put  on  to  run  freight  and  passengers  between 
New  York  and  Rahway. 

Wm.  Chabcbkrlain. 


E  6. 
IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

The  improvement  of  this  river  was  commenced  in  1879,  an  appropri- 
ation of  $7,500  having  been  made  by  the  river  and  harbor  act  of  March 
3, 1879,  according  to  the  recommendatioDS  contained  in  the  report  of 
(JoL  J.  N.  Macomb,  Corps  of  Engineers,  submitted  December,  1878. 

With  this  amoant,  dredging  operations  were  carried  on,  under  con- 
tract with  B.  G.  Brown,  of  Elizabeth,  N.  J.,  up  to  September  6, 1880, 
when  the  funds  became  exhausted,  and  further  operations  were  sus- 
pended. The  river  and  harbor  act  of  June  14, 1880,  having  appropriated 
an  additional  sum  of  $7^500  for  the  continuance  of  the  work,  a  contract 
was  entered  into  with  Thomas  H.  Benton  to  continue  the  dredging  in 
accordance  with  the  existing  plan,  which  provides  for  a  channel  60  feet 
wide  and  7  feet  deep  at  mean  high-water.  Operations  under  this  con* 
tract  were  commenced  October  1, 1880,  and  continued  until  November 
27,  when  work  was  suspended  for  the  winter.  It  was  resumed  March 
14, 1881,  and  continued  to  April  26,  when  the  available  funds  became 
exhausted,  and  further  operations  were  suspended.  During  the  year  a 
total  of  9,200  cubic  yards  of  material  was  excavated  and  placed  on  the 
adjacent  river  banks;  the  7  feet  depth  has  been  carried  up  stream  to  a 
point  about  150  feet  below  South  Street  Bridge. 

Up  to  the  present  time  21,078  cubic  yards  have  been  removed ;  the 
total  amount  to  be  excavated  in  order  to  carry  the  7-foot  channel  up 
stream  to  the  first  permanent  bridge  at  Broad  street,  according  to  the 
priginal  plan,  is  44,400  cubic  yards;  this  leaves  23,322  cubic  yards  to  be 
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stil]  taken  out.  The  cost  of  dredging  was  originally  estimated  at  50 
cents  per  cubic  yard,  and  the  price  paid  nnder  the  first  agreement  was 
37  cents  per  cubic  yard. 

Under  this  contract,  howeyer,  the  work  was  done  at  a  heavy  loss  to 
the  contractor.  The  lowest  proposal  received  at  the  next  letting  of  the 
work  was  $1.05  per  cubic  yard,  which  bid  was  approved  and 'accepted. 
As  the  ifatural  <Usadvantages  under  which  the  dredging  must  be  prose- 
cuted will  increase  as  the  cutting  advances  up  stream,  it  is  not  probable 
that  the  work  hereafter  will  be  done  at  a  less  cost  than  the  above  ($1.05) 
per  cubic  yard.  On  this  basis  of  cost  for  dredging,  and  adding  15  x)er 
cent,  for  contingencies  and  superintendence,  there  will  be  required  to 
complete  the  improvement  in  accordance  with  the  existing  plan  $28,160. 

The  river  and  harbor  act  approved  March  3, 1881,  appropriates  $4,000 
to  continue  the  work.  An  additional  sum  oi  $24,160  will  therefore  be 
required  to  complete  the  improvement,  and  this  amount  can  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1883. 

Elizabeth  is  in  the  coUection  district  of  Newark,  N.  J.    Nearest  light-house.  New 
ark  Bay,  New  Jersey,  and  the  nearest  fort  is  Fort  Tompkins. 
Amount  of  revenue  coUected  during  the  fiscal  year  ending  June  30, 1881,  | , 

AH0X7NTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1879 (7,500  00 

By  act  of  Congress  approved  June  14, 1880 7,500  00 

By  act  of  Congress,  approved  March  3, 1881 4,000  00 

Total  amount  appropriated 19,000  00 

Total  amount  expended 15,049  84 

Money  statement 

July  1, 1880,  amount  available $9,455  69 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$13,456  69 

Ju}y  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1880 9,505  53 

Julyl,  1881,  amount  available 3,950  16 

Amount  (estimated)  required  for  completion  of  existing  project 24, 160  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enmng  June  30, 1883.    24, 160  00 


Abstract  of  proposals  for  dredging  in  ElizaJ>eih  Bivery  New  Jersey,  opened  August  31, 1880| 
bjf  Lieut.  Col,  N.  Mi^shler,  dnps  of  Engineers. 


1 

Karnes  of  bidden. 

1^ 

1 

John  KoDennott 

$114 
1  09 
1  06 

?, 

Willinm  FlannftTy , 

n 

ThomM  H.  Benton 

Contract  awarded  Thomas  H.  Benton,  the  lowest  bidder,  with  the  approvltl  of  the 
Chief  of  Engineers. 
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AUiract  of  propo9dU  for  dredging  in  EliMobetk  Biicer,  New  Jers^f  opened  June  16, 1881, 
Off  Lieut,  Col.  N.  Michler,  Corps  of  Engineers, 


Names  of  bidders. 


1^ 


Date  of  commencement. 


Date  of  completfcm. 


1  Elijah  Brainard,  jr ,  $115     AprUl,1882 Jane30,1883. 

2  William  Flannerj- 120     Not  stated Not  stoted. 

8  :  Thomas  H.  Beuton 1  05  : do 1  October  1, 1881. 

4     John  McDermott [  1  25  i do December  30, 188L 


Contract  awarded  to  Thomas  H.  Benton,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Elizabeth,  N.  J.,  May  23, 1881. 

Dear  Sir  :  Owing  to  the  hankraptoy  of  the  city  two  years  ago,  which  caused  a 
regular  stagnation  in  nearly  all  branches  of  trade  here,  the  tonnage  on  the  river  shows 
but  a  sligh  t  increase  during  that  time.  Np  large  manufacturing  interests  have  located 
on  its  banks  recently  and  will  use  it  extensively.  Two  large  iron  interests  contem- 
plate locating  here  and  will  utilize  the  river  to  a  great  extent.  These,  with  a  settle- 
ment of  the  city's  financial  troubles,  will  more  Uian  double  the  present  amount  of 
tonnage. 

So  &r  as  the  work  of  dredging  has  progressed  it  gives  entire  satisfaction  and  proves 
of  great  value  to  manufacturing  and  boating  interests.  When  the  work  has  progroaood 
an  eighth  of  a  mile  farther  it  will  reach  several  large  concerns  (manufacturers  and 
dealers  in  building  material),  who  will  use  the  river  extensively  in  its  improved  con- 
dition. 

As  near  as  I  can  estimate  from  inquiry,  &o.,  the  tonnage  for  the  past  year  ex- 
ceeded 45,000.  There  is  a  gradual  increase  with  a  possibility  of  its  reaching  $100,000 
this  year. 

Very  respectfhUy, 

H.  F.  J.  Drake. 

Thomas  Franklin,  Esq.. 

Assistant  Engineer, 


E7. 
IMPROVEMENT  OF  WOODBRIDGE  CREEK,  NEW  JERSEY. 

The  appropriation  of  $5^000  made  by  the  river  and  harbor  act  of  June 
14, 1880,  for  the  continuance  of  the  improvement  was  applied  to  dredging 
a  cut  through  the  bar  at  the  mouth  of  the  creek.  Operations  under  con- 
tract, dated  September  28  with  Elijah  Brainard,  jr.,  were  commenced 
October  4, 1880,  and  continued  to  November  24,  when  the  appropriation 
became  exhausted  and  work  suspended.  Under  this  contract  7,022  cubic 
yards  of  material  was  removed,  resulting  in  the  formation  of  a  cut  through 
the  bar  at  the  mouth  of  the  creek,  connecting  the  12-foot  curve  of  Staten 
Island  Sound  with  the  12-foot  curve  of  the  creek  above  the  first  bend. 
This  cut  is  12  feet  deep  at  mean  high-water,  and  80  feet  wide  as  far  up 
stream  as  Boynton's  Dock,  above  which  point  it  gradually  diminishes 
to  a  width' of  20  feet. 

The  existing  project  for  the  improvement  of  this  stream  provides  for 
a  uniform  depth  of  12  feet  at  mean  high-water  in  a  channel  80  feet  wide 
from  tiie  mouth  of  the  creek  as  far  up  as  the  Salamander  Dock.    The 
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estimated  amonnt  of  material  to  be  removed  by  dredging  is  34,000  cubic 
yards.  Up  to  the  present  time  12,554  cubic  yards  have  been  excavated, 
leaving  21,446  cubic  yards  yet  to  be  removed.  The  cost  of  dredging 
was  originally  estimated  at  30  cents  per  cubic  yard.  The  price  paid  un- 
der the  last  agreement  was  58}  cents  per  cubic  yard.  As  the  dredging 
under  the  first  contract  at  20  cents  per  cubic  yard  was  done  at  a  heavy 
loss  to  the  contractor,  it  is  not  probable  that  the  work  hereafter  will  be 
done  for  much  less  than  the  price  paid  under  the  last  contract;  on  this 
basis  of  cost  for  dredging,  there  will  be  required  $14,000  to  complete  the 
improvement  in  accordance  with  the  existing  plan. 

Deducting  the  $5,000  appropriated  by  the  river  and  harbor  act  of 
March  3, 1881,  which  it  is  proposed  to  apply  to  widening  the  cut  through 
the  bar  to  the  full  width  contemplated,  and  continuing  the  12.foot  depth 
up  stream  as  far  as  the  funds  will  permit,  an  additional  appropriation 
01  $9,000  will  be  necessary  to  complete  the  improvement ;  this  amount 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1883. 

Woodbridge  Creek  is  in  the  coUectton  district  of  Perth,  Amboy,  N.  J.  Nearest  Ught- 
honse,  Prince's  Bay,  and  nearest  fort,  fort  at  Sand^  Hook. 

Amonnt  of  revenue  collected  in  the  district  dnnng  the  fiscal  year  ending  June  30, 
1881,  $37,456.74. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1879 $4,000  00 

By  act  of  Congress  approved  June  14,  1880 6,000  00 

By  act  of  Congress  approved  March  3, 1881 5,000  00 

Total  amonnt  appropriated -  14,000  00 

Total  amount  expended 8,737  73 

Money  statement 

July  1,1880,  amonnt  available |5,176  99 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,176  99 

July  1,  1881,  amoun  tcxpended  during  fiscal  year,  exclusive  of  outstanding 

liabiUties  July  1,  1880 4.914  72 

July  1,1881,  amount  available 5,262  27 

Amount  (estimat>ed)  required  for  completion  of  existing  project 9, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      9, 000  00 


Abstract  of  proposals  for  dredging  in  Woodbridge  Creek,  New  Jersey,  opened  September  2, 
1880,  by  Lieut,  Col,  N,  Michler,  Corps  of  Engineers, 


1 

Ifamea  of  bidden. 

1 

ment. 

Date  of  completion. 

1 

Theo.  R.  Ghftpman 

$0  72 
67 

68 
58i 

Contlnne  work  nntil  completion. 
Prosecute  the  same  vigoroualy  nn- 
til completion. 
In  fiscal  year. 
On  or  before  Xovembcr  20, 1880. 

?, 

William  Flannery 

September  10,  1880  ... 

"WTien  ordered 

On  or  before  Septem- 
ber 30,  1880. 

B 

Frank  Pidseon,  jr 

4 

Elijah  Bramard,  jr 

Contract  awarded  El^ah  Brainard,  jr.,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 
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Ab$traet  ofpropo$aU  for  the  dredging  in  Woodhridge  Creek.  New  Jereeg , opened  June  16, 
1881,  hy  LieuU  Col  N.  MioMer,  Corpe  of  Engineere. 


1 

Kune  of  bidden. 

1^ 

Date  of  oommenoement. 

Date  of  oompletkMk. 

1 

'Wfiiimm  Flaanfirj 

10  77 
65 

Not  given 

Kotgiren. 
Jane  30, 1882. 

? 

John  Van  Pfttten 

September  1,1881 

Contract  awarded  John  Van  Patten,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 


COMHEBCIAL  STATISTICS. 


Statement  of  ike  tonnage  of  the  ehipmente  of  clay  and  fire  hriok.  and  reeeipte  of  coal  and  \ 
ehand^e  through  Woodhridge  Creek,  from  May  1,  1680,  to  May  1, 1881. 


Shippers  and  reeeiven. 


Shipped. 


Beceiyed. 


Totid. 


Birkett  &  Patterson 

H.  N.  Demareet 

Wateon  Fire  Brick  Company. 

Hampton,  Cntter  St,  Son 

William  H.  Cutter 

C.F.  Inalee 

Samuel  Dally 

C.  Patter 

Warren  Dmmmond 

Salamander  Works 

B.  J.  Thompson 

David  Flood , 

C.  V-  Boynton 

Chanes  Anneas  &  Son 

Augnstin  Flood 

Henry  Maarer 

If.  D.  Valentine  ft  Bro 

P.  W.  Meeker 

P.  Bawhmd 

William  H.  Berry  Sl  Co , 

P.B.Heliok. 

John  Powers  ft  Co 

Albert  Martin 

Daniel  Ayres 

Henry  Koch 

J.  Hattlson  Melick 


Total. 


Ton$. 
8,84S 


2.400 
7,418 
8,048 
2.641 
1.006 

400 
8,150 
4,888 

504 
2.000 

480 
4.583 

105 
6,000 
8.000 
8,400 
1.000 
1.616 
7.000 
5,152 
1.500 

400 
1.045 

250 


72.267 


Tone, 


500 


2.8S0 


1.247 


1.400 
8,500 


2,279 


12,516 


Tone, 
8,842 
500 

2.400 
7.418 
8,048 
2.641 
1.096 

400 
8.150 
7.782 

504 
2.000 
1.130 
5,880 

lOS 
7,400 
6.500 
8.400 
1.000 
8.896 
7,000 
5.182 
1.500 

400 
1,945 

250 


84.788 


E  8. 
IMPROVEMENT  OF  MANA8QUAN  RIVER,  NEW  JERSEY. 

A  survey  of  the  Manasquan  Biver  was  made  under  the  direction  of 
Col.  John  N.  Macomb,  Corps  of  Engineers,  in  September,  1878,  resulting 
in  a  plan  of  improvement  submitted  to  the  Chief  of  Engineers,  through 
a  report  of  January  27, 1879. 

The  river  and  harbor  act  of  March  3, 1879,  contained  an  appropriation 
of  $12,000,  "for  improving  Manasquan  River,  New  Jersey .'^  For  the 
application  of  this  amount,  Colonel  Macomb  submitted  a  project,  dated 
May  10, 1879;  this  plan  was  approved,  and  for  the  carrying  out  of  which, 
a  contract  was  entered  into  with  C.  F.  Drake,  April  18, 1879. 

The  contractor  having  failed  to  commence  operations  under  his  con- 
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tract,  it  was  annulled,  and  suit  is  now  i)6nding  against  him  and  the  sure- 
ties on  Ms  bond.  Further  prosecution  of  the  work  was  deferred  until 
the  project  for  improvement  could  be  submitted  to  the  Board  of  Engi- 
neers for  Fortifications  and  for  Biver  and  Harbor  Improvements.  The 
minority  and  minority  reports  of  the  Board  were  submitted  to  the  Chief 
of  Engineers  on  April  13,  page  648-556,  Annual  Beport  of  Chief  of  Engi- 
neers, 1880;  the  report  of  the  majority  of  the  Board  being  concurred  in 
by  the  Chief  of  Engineers.  Copies  of  these  reports  were  transmitted  by 
the  latter,  through  letter  of  June  9, 1880,  for  my  information  and  guid- 
ance, with  the  request  that  the  subject  receive  my  early  attention,  tx)  enable 
me  to  report  my  views  and  recommendations  in  regard  to  the  application 
of  such  funds  to  the  work  as  might  become  available  by  the  river  and 
harbor  bill,  then  pending  in  Congress,  in  addition  to  the  balance  of  the 
former  appropriation  for  the  same  object. 

By  the  river  and  harbor  act  of  June  14, 1880,  an  additional  appropria- 
tion of  $20,000,  for  continuing  the  improvement  of  the  Manasquan  Biver 
was  made.  A  report  was  submitted  to  the  Chief  of  Engineers,  Septem- 
ber 17,  giving  my  views  and  recommendations  in  regard  to  the  applica- 
tion of  the  funds,  available  for  the  work  of  improvement.  Instructions 
were  received  from  the  Chief  of  Engineers,  November  17,  directing  that 
steps  be  taken  for  carrying  on  the  improvement  in  accordance  with  the 
second  of  the  two  projects  submitted  by  me,  viz:  the  "opening  a  direct 
channel-way  across  the  beach,  and  protecting  the  same  from  the  flow  of 
the  tidal  currents  between  the  river  and  the  ocean,  so  as  to  obtain  and 
maintain  a  suitable  depth  for  the  passage  of  similar  vessels  to  those  now 
employed  in  the  basins  of  the  river,  above  its  mouth,  and  for  coasters  of 
light  draught."  Also,  that  in  preparing  the  details  of  the  project  and 
specifications,  the  views  of  the  Chief  of  Engineers,  as  expressed  during 
an  interview  had  with  him  in  regard  to  the  subject,  be  as  fieu:  as- practi- 
cable carried  out. 

In  accordance  herewith,  specifications  were  prepared,  and  a  contract 
was  entered  into  with  Messrs.  Henry  Du  Bois  &  Sons,  tor  the  construc- 
tion of  the  timber  jetties  at  the  mouth  of  the  river;  the  north  jetty  to  be 
first  constructed,  the  construction  of  the  south  jetty  being  optional  with 
the  officer  in  charge.  Owing  to  lateness  of  the  season,  and  the  excep- 
tionally severe  winter,  operations  under  this  contract  were  not  com- 
menced until  June  17, 1881. 

Manasquan  River  is  in  the  collection  district  of  Perth  Amhoy,  N.  J.,  which  is  the 
nearest  port  of  entr^%  Nearest  light-hoase  is  Bamegat  light,  and  nearest  fort,  fort 
at  Sandy  Hook.  .. 

Amount  of  revenae  coUected  at  Perth  Amhoy  during  the  fiscal  year  ending  June  30, 
1881,  $37,456.74. 

OOMMEECIAL  STATISTICS. 

Manasquan  is  at  present  measurably  without  commerce.  Prior  to 
1870  from  12  to  15  vessels,  principally  schooners  drawing  from  4  to  6 
feet,  were  owned  in  Manasquan,  and  plied  regularly  between  this  port 
and  Kew  York  and  Philadelphia.  They  entered  the  inlet  on  a  rising 
tide,  and  are  said  to  have  experienced  no  difficulty,  even  when  blowing 
a  gale.  The  cargoes  taken  out  consisted  generally  of  wood  and  produce, 
and  those  brought  in  of  coal  and  merchandise.  At  present,  whenever 
the  inlet  is  in  such  condition  as  to  admit  of  navigating  it,  vessels  enter 
with  freights,  but  the  uncertainty  must,  so  long  as  it  exists,  operate  as 
an  effectual  bar  to  the  growth  of  any  permanent  trade.  This,  it  is 
believed,  would  rapidly  follow  in  the  accomplishment  of  any  success- 
fill  improvement. 
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AMOUNTS  APPBOPBIATED. 

By  act  of  Congress  approved  March  3,  1879 $12,000  OO 

By  act  of  Coijgress  approvedJune  14,  1880 20,000  OO 

Total  amount  appropriated 32,000  OO 

Total  amount  expended 3,418  0^ 

Money  atatenient 

•July  1, 1880,  amount  available |30,658  4S 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 ^ 2,076  54 

July  1, 1881,  amount  available 28,581  91 

Amount  (estimated)  reouired  for  completion  of  existing  project 21, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    21»  000  00 


Absiraot  of  proposals  for  the  construction  of  a  timber  Jetty  at  Manasquan  Inlet ^  New  Jersey, 
opened  December  27,  1880,  by  LienU  Col,  N,  Michler,  Corps  of  Engineers. 


1 

l| 

^ 

a 

Name  of  bidden. 

II 

1 

a  H 

If 

1 

k 

o  a 

1 

I 

O 

1 

•^ 

■9s 

1 

P4 

^ 

f 

I 

1 

1 

1 

H.  Da  Bois  &  Sons  .. 

200 

130  17 

$6.0M 

400 

♦9  50 

$3,800 

1,100 

$6  00 

$6,600 

$16,434 

2 

W.  H.  Wood 

200 

30  00 

7,800 

400  1  H  .'lO 

3,400 

1,100 

5  15 

5,665 

16.86S 

Contract  awarded  to  the  lowest  bidder,  Messrs.  Henry  Du  Bois  &  Sons,  with  the 
approval  of  the  Chief  of  Engineers. 


pboject  of  lieut.  col.  n.  michleb,  corps  of  engineers. 

'united  States  Engineer  Office, 

New  York,  September  17, 1880. 
General:  I  have  the  honor  to  acknowledge  the  receipt  of  copy  of 
the  report  of  the  Board  of  Engineers  for  Fortifications  and  for  River 
and  Harbor  Improvements,  dated  April  6, 1880,  upon  the  project  sub- 
mitted by  Col.  J.  N.  Macomb,  Corps  of  Engineers,  tor  the  improvement 
of  Manasquan  River,  New  Jersey,  and  copy  of  the  minority  report  on 
same  subject,  dated  April  13,  1880,  the  report  of  the  majority  of  the 
Board  being  concurred  in  by  tiie  Chief  of  Engineers.  These  papers 
were  transmitted  by  the  latter  through  letter  of  June  9,  1880,  for  my 
information  and  guidance  with  the  request  that  the  subject  receive  my 
early  attention  to  enable  me  to  report  my  views  and  recommendations 
in  regard  to  the  application  of  such  funds  to  the  work  as  might  become 
available  by  the  river  and  harbor  bill  then  i>ending  in  Congress  in  addi- 
tion to  the  balance  of  a  former  appropriation  for  the  same  object.  My 
attention  was  also  called  to  the  previous  history  of  the  work  as  found 
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printed  in  pages  463, 464,  Beport  of  the  Chief  of  Engineers  for  1879,  and 
also  a  statement  as  to  what  steps  had  already  been  taken  towards  its 
execution. 

For  the  application  of  the  first  appropriation  of  March  3, 1879,  Colonel 
Macomb  sumbitted  a  project  dated  May  10, 1879,  which  was  approved^ 
and  a  contract  was  entered  into  for  carrying  out  the  same.  The  con- 
tractor failing  to  conform  to  the  same,  the  further  prosecution  of  the 
work  was  deferred  until  the  project  for  improvement  could  be  sub^ 
mitted  to  the  Board  of  Engineers.  In  connection  with  the  report  spe- 
cially referred  to  me  and  with  that  of  Capt.  William  Jjadlow,  of  January 
24, 1879,  addressed  to  Colonel  Macomb,  there  is  the  map  of  the  Manas- 
quan  Inlet,  a  tracing  of  which  is  herewith  inclosed,  prepared  from  the 
recent  survey  of  August,  1879.  With  all  this  information  before  me^ 
and  to  enable  me  to  become  better  acquainted  with  the  locality^  a  per- 
sonal examination  or  reconnaissance  was  made  in  company  with  my 
principal  assistant  engineer.  From  the  several  reports  already  rendered 
and  the  inclosed  tracing  a  very  accurate  description  can  be  obtained  of 
the  Manasquan  Inlet,  and  it  would  therefore  be  superfluous  to  enter  upon 
a  repetition  of  the  same. 

The  present  inquiry  will  be  confined  to  an  expression  of  my  "views 
and  recommendations  in  regard  to  the  application  of  the  funds  availa- 
ble'^ for  this  work  of  improvement.  In  the  project  for  the  prosecution 
of  the  latter  two  objects  are  sought  to  be  obtained ;  one  having  in  view 
the  establishment  of  a  harbor  of  refuge  on  the  long  reach  of  unbroken 
shore  of  New  Jersey,  between  Sandy  Hook  and  Bamegat  Inlet,  for  the 
benefit  of  coasters  of  4ight  draught;  and  the  other  in  opening  a  direct 
channel- way  across  the  beach,  and  protecting  the  same  for  the  plow  of 
the  tidal  currents  between  the  river  and  the  ocean,  so  as  to  obtain  and 
maintain  a  suitable  depth  for  the  passage  of  similar  vessels  to  those 
now  employed  on  the  basins  of  the  river  above  its  mouth,  and  for  coasters 
of  light  draught.  After  the  most  careful  consideration  of  the  subject 
the  conclusion  has  been  reached  that  a  harbor  of  refuge  cannot  be  con- 
structed at  this  locality  without  great  expense,  not  at  all  proportionate 
to  its  utility  or  importance.  As  the  Board  observes,  it  would  not  prove 
of  much  public  benefit. 

A  harbor  of  refuge  is  probably  needed  along  this  coast,  but  it  should 
be  sufiiciently  deep  and  spacious  to  admit  the  larger  class  of  coasting 
vessels.  Such  harbor  could  be  constructed  only  upon  "the  plan  modi- 
fied considerably  from  the  one  presented,  and  at  much  greater  cost.''^ 
Any  project  for  its  construction  will  have  to  include  the  extension  of 
the  piers  out  beyond  the  line  of  heavy  surf,  and  the  entrance  to  the 
channel  between  them  covered  by  a  breakwater  of  sufftcient  length  ta 
diminish  the  force  of  the  heaviest  of  the  ocean  waves.  The  iron  pier  at  ^ 
Long  Branch  extends  out  about  800  feet  to  beyond  the  line  of  surf,  and 
still  steamers  do  not  land  at  its  end  on  account  of  the  heavy  swell,  but 
tie  up  along  the  side  to  the  windward;  they  never  attempt  to  reach  the 
pier  unless  able  to  cross  the  bar  safely  at  Sandy  Hook.  Some  of  the 
wooden  piles,  which  act  as  fenders  to  the  iron  ones,  show  some  very 
rough  usage  from  the  effects  of  storms.  It  is  very  doubtful  whether 
even  small  vessels  of  4  or  5  feet  draught  would  venture  during  rough 
weather  to  enter  between  the  piers  as  projected  in  the  proposed  plan  of 
improvement;  the  heavy  seas  would  have  a  tendency  to  make  them 
touch  bottom  in  a  channel- way  of  6  or  7  feet  in  depth.  As  both  Sandy 
Hook  and  Bamegat  are  each  within  25  miles  of  the  locality,  it  is  more 
than  likely  that  an  experienced  sailor  would  make  for  either  of  thes& 
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harbors  in  preference  to  attempting  a  passage  through  sach  a  long  nar- 
row outer  entrance  into  the  inner  harbor. 

For  these  and  other  reasons,  to  say  nothing  of  the  the  insufficiency  of 
the  appropriation,  the  idea  of  constructing  a  harbor  of  refuge  at  thlB 
inlet  cannot  reasonably  be  entertained. 

As  to  the  second  proposition,  the  opening  of  a  direct  channel-way, 
across  the  beach  for  the  flow  of  the  tidal  currents  between  the  ocean  and 
the  lower  basin  of  the  river  for  the  accommodation  of  such  small  craft 
as  can  be  employed  in  faciliating  the  trade  of  the  valley  of  the  Manas- 
quan,  the  following  observations  are  submitted.  As  stated  in  the  report 
of  the  Board  of  Eng^eers,  the  object  of  the  proposed  work  is  simply  to 
restrain  the  wanderings  of  the  inlet  and  to  direct  the  flow  of  the  tidal 
currents  through  the  outlet  in  a  constant  channel  across  the  beach. 

To  effect  this  object  my  views  are  in  accordance  with  those  of  the 
Board,  that  there  can  be  no  durable  or  permanent  improvement  unless 
the  piers  be  extended  out  sufficiently  far  by  artiflcial  works  so  that  Ihe 
mouth  or  entrance  to  the  inlet  be  established  at  such  a  depth  as  to  pre- 
vent by  the  resultant  forces  of  the  waves  and  carrents  the  formation  of 
a  similar  bar  as  that  which  now  exists.  To  accomplish  this  the  piers 
must  necessarily  be  prolonged  to  a  much  greater  length  than  tiiose 
adopted  in  the  project  submitted  for  this  improvement  As  the  funds 
at  present  available  are  not  sufficient  to  construct  this  desired  extension, 
and  to  furnish  the  necessary  strength  and  stability  to  the  work,  the 
question  arises  as  to  the  most  advantageous  application  to  be  made  of 
tiie  same  so  as  to  secure  the  greater  amount  of  benefit  to  the  commer- 
cial interests  of  the  locality  immediately  interested. 

It  may  be  necessary  to  state  that  since  this  subject  was  first  discussed 
the  facilities  of  communication  and  transportation  to  and  fiK>m  the  val* 
ley  have  been  very  much  increased  within  the  last  few  months;  in  fact 
all  difficulties  removed  by  the  extension  of  the  Long  Branch  Division 
of  the  Jersey  Central  Railroad,  to  and  across  the  Manasquan  Biver,  as 
fiE^r  as  Point  Pleasant.  The  road  crosses  the  river  over  a  pile  bridge, 
about  1  mile  above  its  mouth.  The  construction  of  this  road  obviates  to 
a  great  degree  the  necessity  for  the  proposed  improvement,  as  now  the 
lack  of  communication  is  supplied. 

Should  it  be  decided,  however,  to  attempt  some  plan  of  improvement, 
and  to  prosecute  it  towards  completion,  the  general  lines  of  dike  as  pro- 
posed by  Colonel  Macomb,  and  as  described  in  his  report  and  in  that  oi 
the  Board  of  Engineers,  might  be  successfully  adopted;  many  of  the 
actual  details  of  construction  may  require  fdteration,  and  the  plan  modi- 
fied as  the  work  progresses.  There  will  be  no  gr^t  difficulty  in  con- 
structing the  two  lines  of  dikes  across  the  interior  basin,  or  of  the  revet- 
ments across  the  beach.  As  recommended,  the  north  dike  should  he 
first  built,  the  work  across  the  beach  being  carried  on  simidtaneonsly. 
As  there  is  no  material  at  hand  for  the  construction  of  mattresses  the  pile 
structure  will  have  to  be  adopted;  in  other  respects  the  suggestions  of 
the  Board  of  Engineers  should  receive  every  consideration.  The  exterior 
lines  of  piers  beyond  the  beach  will  be  of  an  experimental  nature;  the 
effects  of  storms  upon  them  will  prove  their  stability,  and  the  movable, 
drifting  nature  of  the  sands  will  in  one  way  or  another  decide  the  prob- 
lem as  to  the  formation  of  a  new  bar  across  the  artificial  entrance  to  the 
inlet 

Owing  to  the  absence  and  untried  character  of  any  similar  work  along 
the  Atlantic  coast,  none  so  exposed  to  the  fierce  elements  of  that  ocean, 
a  safe  estimate  cannot  be  made  as  to  the  probable  final  cost.    One  sin-  * 
gie  storm  may  demolish  the  whole  structure,  as  it  is  now  a  well-estab* 
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lished  fact  that  a  single  gale  changes  the  entire  nature  and  position  of 
the  inlet  under  discussion ;  in  fact  it  is  claimed  that  owing  to  the  insta- 
bility of  the  sandy  shores,  every  change  of  tide  affects  the  entrance  to  a 
more  or  less  degree.  The  question  will  arise  as  to  whether  the  enor- 
mous expense  of  constructing  and  maintaining  such  a  work  will  prove 
commensurate  to  any  beneficial  result  that  may  be  gained.  There  are 
some  speculative  minds  who  see  in  this  improvement  the  saving  of  mil- 
lions of  property  from  destruction  by  storms,  but  the  experience  of  the 
past  will  scarcely  justify  such  an  assertion. 

Should  the  Chief  of  Engineers  approve  and  authorize  the  construc- 
tion of  this  work  of  improvement  according  to  the  project  of  Colonel 
Macomb,  and  as  modified  by  the  recommendation  of  the  Board  of  En- 
gineers, aathority  is  respectfully  requested  to  have  the  work  done  py 
contract,  and  that  proposals  for  its  execution  be'  invited  by  the  usual 
mode  of  advertising. 

'  Very  respectfully,  your  obedient  servant, 

K   MiOHLEB, 

Lieutenant- Colonel  of  Engineers. 
The  Chief  of  Engikeebs,  U.  B.  A. 


E  9. 

improvement  of  RABITAN  bay,  new  JERSEY. 

The  survey  for  this  improvement  was  directed  by  the  river  and  har- 
bor act  of  June  14, 1880,  and  on  December  29, 1880,  tiie  results  of  this 
survey,  together  with  a  project  and  estimate,  were  submitted  to  the  Chief 
of  Engineers. 

By  the  river  and  harbor  act  of  March  3, 1881,  an  appropriation  of 
$50,000  was  made,  and  this  amount  will  be  applied  to  dredging  a  chan- 
nel across  the  shoal  off  Seguine  Point.  It  is  estimated  that  tiie  available 
funds  will  be  sufi&cient  to  excavate  a  channel  about  120  feet  wide  and  21 
feet  deep  at  mean  low-water  through  the  shoal,  leaving  it  to  foture  ap- 
propriations to  widen  this  channel  to  the  full  width  of  300  feet  as  con- 
templated. , 

The  amount  asked  for  the  year  ending  June  30, 1883,  will  be  applied 
to  continue  the  existing  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy ;  nearest  port  of  entry,  Perth 
Amboy ;  nearest  light-honse^  Prince's  Bay,  and  nearest  fort,  fort  at  Sandy  Hook. 

Amount  of  revenue  coUected  in  the  district  during  the  fiscal  year  ending  June  30, 
1881,  rJ7,456.74. 

AMOUNT  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1881 $50,000  00 

Total  amount  expended 315  68 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $50,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1, 1880 315  68 

July  1, 1881,  amount  avaUable 49,684  32 

Amount  (estimated)  reouired  for  completion  of  existing  project 76, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    76, 500  00 
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Abstract  of  proposals  for  dredging  in  Raritan  Bay,  New  Jersey ^  off  Seguine  Pointy  opened 
June  17,  1861,  hy  Lieut,  Col,  N.  MichleTj  Corps  of  Engineers. 


J 

Names  of  bidders. 

Quantity,  cu- 
bic yards. 

Prio«  per  cu- 
bic yard. 

1 

John  McDennott - 

1 
460,000     $1  00 

? 

Atlantic  Dr^dizinir  Coninanv  bv  Tt,  (J.  Parkard  orw^ident 

460,000  ;        28 

H 

Jo^H^ph  Gaf>iifig4,  pr^<ild^nt  Monif  fc  Cumings  r)it)dgli>g  rvtmpany >* 

460,000  1        30 

Contract  awarded  Atlantic  Dredging  Company,  the  lowest  bidder,  with  the  approval 
of  the  Chief  of  Engineers. 


Yessels  entered  and  cleared  at  the  port  of  Perth  Amhoy,  N,  J,,  from  June  !U),  1877,  to  Jwme 

30,1881. 


YBSSELS  EKTSRED. 

' 

Coastwise. 

American  vessels. 

Foreign  Tesseli. 

TotaL 

Tear. 

Nam. 
ber. 

Tons. 

Num. 
ber. 

Tons. 

Num. 
ber. 

Tons. 

Num- 
ber. 

Tona. 

1877 

69 

13,965 
81,296 
43,765 
26,693 
15, 2U 

2 

8 

4 

17 

4 

243 

716 

1.567 

4,677 

2,199 

2 
9 
9 
15 
14 

509 
1,557 
4,474 
6,725 
17,125 

78 
172 
212 
166 

90 

14,707 

1878 

137 

190 

134 

72 

35,509 

1879 

49,«06 

1880 

87,09S 

1881 

84,535 

TESSELS  CLEAKED. 


1877 
1878 
1879 
1880 
1881 


6,704 

6 

9.170 

82 

18,547 

40 

16,504 

9 

28, 136 

19 

1,611 

14 

11,262 

37 

15,286 

25 

2,880 

22 

7,746 

" 

2,911 

61 

5,944 

176 

8,713 

155 

3.938 

'     84 

7,927 

104 

11,196 
26,37e 
37,546 
23,322 
43,809 


Value  of  exports  and  imports j  and  duties  collected  and  accrued  at  port  of  Perth  Amhoy,  K.  J, 


Tear. 


1877 
1878 
1879 
1880 
1881 


Exports. 


$64, 318  16 
134, 081  00 
134, 657  00 
31, 158  00 
84,126  00 


Imports  for  {Imports  for      Total 
consumption,  warehouse.  ^ 


$2,533  00 
4,503  00 
17,980  00 
61,076  77 
111,298  00 


81,109  00 


$3,533  00 

4,503  00 

17, 980  00 

61,076  77 

192.408  00 


Duties  col 
lected. 


$46  20 

247  60 

2,851  40 

15,466  25 

87, 456  74 


Duties  ac- 
crued. 


TotaL 


$14, 732  25 


$46  30 

247  60 

2,851  40 

15,466  25 

82,188  99 


Statement  of  number  and  tonnage  of  vessels  belonging  to  and  documented  at  port  of  Perth 

Amboy^  N,  J, 


Sailing  yessels.    |    Steam  vessels. 

Barges. 

Can 

Num- 
ber. 

a  boats. 

Total. 

Tears. 

*^-    Tonnage. 

Num- 
ber. 

Tonnage. 

Num- 
ber. 

Tonnage. 

Tonnage. 

^^-  Tonnage. 

1877 

1878 

1879 

1880 

1881 

302     17,  060. 45 
302     13,  998.  38 
311  I  16,001.66 
818  i  16,  848.  87 
326  ;  18, 684. 31 
1 

42 
51 
57 
62 
69 

8,339.32 

8.  744.  59 

9.  356.  20 
10,  211.  87 
ll,20a06 

48 
51 
65 
61 
73 

7, 490. 64 
7, 838. 52 
8, 278.  76 
10,«60.87 
14,947.28 

80 
85 
137 
137 
138 

8,552.56 
8,912.13 
14. 848. 05 
14, 784. 30 
14,940.08 

472     41,446.97 
489     39.493.62 
560     48, 4«4. 67 
578     52, 505  91 
606  1  69,779.73 
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SURVEY   FBOM   PERTH  AND   SOUTH    AMBOT  TO  MAIN  SHIP  CHANNEL 
OFF  aEEAy  KILLS,  BAEITAN  BAY. 

United  States  Engineer  Office, 

New  York,  December  29, 1880. 

General:  Section  2  of  the  river  and  harbor  act,  approved  June  14, 
1880,  provides  **  that  the  Secretary  of  War  be  directed,  at  his  discretion, 
to  cause  examinations  or  surveys,  or  both,  and  estimates  of  cost  of  im- 
provement proper  to  be  made''  at  certain  points. 

Of  those  named  in  the  act  the  following,  among  others,  was  assigned 
by  your  direction  to  my  charge :  "  Perth  and  South  Amboy  to  main  ship 
channel  oflf  Great  Kills,  Karitan  Bay.'' 

In  this  case  it  was  decided  to  make  a  detailed  survey,  in  order  to  deter- 
mine upon  the  nature  of  the  proposed  improvement  to  the  channel,  so 
as  to  render  it  navigable  for  tlie  largest  class  of  sea-going  vessels.  The 
accompanying  report  of  the  survey  in  detail,  prepared  by  my  principal 
assistant  engineer,  is  respectfully  submitted ;  it  is  accompanied  by  a 
map  of  the  same,  together  with  a  project  for  and  an  estimate  of  the  cost 
of  the  necessary  improvement. 

The  appended  letters  from  and  summary  statements  furnished  by  the 
<5ollector  of  the  port  of  Perth  Amboy  embrace  such  information  concern- 
ing the  commercial  importance,  present  and  prospective,  of  the  improve- 
ment contemplated  thereby,  and  such  general  commercial  statistics  as 
could  be  procured  at  the  time. 

The  project  for  deepening  the  channel  appears,  after  a  careful  personal 
inspection  of  the  locality,  to  be  the  only  one  applicable,  and  one  which 
can  be  practically  and  successfully  executed. 

The  greatly  increased  demands  of  commerce  will  justify,  as  is'believed 
by  those  who  have  studied  the  great  commercial  interests  of  the  countiy. 
the  expenditure  of  the  amount  required  for  its  execution.  The  grand, 
chain  of  railroads  already  in  operation  or  in  course  of  construction  or 
farther  extension  will  render  the  approach  to  the  safe  and  beautiful 
harbor  of  Perth  Amboy  by  the  largest  of  sea-going  vessels  an  absolute 
necessity.  The  estimated  cost  of  making  the  partial  improvement  as 
proposed  at  this  time  is  $126,600.  The  price  per  cubic  yard  for  dredg- 
ing is  deemed  reasonable,  and  is  based  upon  that  paid  at  other  localities, 
and  in  consideration  of  the  probable  decrease  in  the  number  of  working 
days,  owing  to  the  exposure  to  severe  weather  in  an  open  and  exposed 
i^eet  of  water  as  extensive  as  the  Baritan  Bay.  The  latter  is  certainly 
one  of  the  most  beautiful  inland  bays  on  the  coast,  and  offers  at  all  times 
a  safe  anchorage  and  harbor  of  refuge  for  outward  or  inward  bound  sea- 
faring vessels  or  sea-coasters  during  the  prevalence  of  severe  storms. 
The  table  on  the.map  affords  information  in  regard  to  the  currents  and 

tides. 

•  •  •  #  #  •  • 

Very  respectfully,  your  obedient  servant, 

N.  Michler, 
Lieutenant'  Colonel  of  Engineers. 

The  Chief  of  Enoineers,  U.  8.  A. 
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BEPOBT  OF  MR.  A.  DOERFUNGXR,  ASSISTANT  BNGINBBB. 

United  States  Enoikesr  Office, 

New  York,  Deeember  27,  1880. 

Sib  :  I  have  respeotftill v  to  submit  the  following  reiK>rt  on  the  sarrey  from  Perth  and 

South  Amboy  to  main  ship-channel  off  Great  Kil£,  Raritan  Bay.    The  field  work  was 

executed  between  August  27  and  October  16 ;  it  embraced  the  development  of  about 

24  square  miles  of  hycSography,  and  the  surrey  of  about  22  miles  of  shore  line. 
•  ••  »  •  • 

The  plane  of  mean  high  and  low  water  at  South  Amboy  beins  already  eetablislied 
by  observations  previoiwly  made  under  the  direction  of  Col.  John  Newton,  Corps  of 
Engineers,  no  continuous  tidal  observations  were  necessary;  gauges  were,  however, 
set  up  at  Perth  Amboy,  Seffuine  Point,  entrance  to  Cheesequake  Creek,  and  Eeyport. 
and  observed  simultaneously  with  the  established  gauge  at  South  Amboy  at  different 
period  of  one  lunation. 

lSx>m  these  observations  it  appears  that  the  tidal  rise  and  fall,  as  also  the  tidal  inter- 
vals at  the  different  iK>ints  mentioned,  are  practically  the  same,  except  during  the  preva- 
lence of  high  winds  from  certain  quarters,  when  small  differences  in  the  tidal  range 
and  tidal  intervals  occur.  In  order  to  determine  the  velocity  and  direction  of  the  tidal 
drift,  current  observations  were  made  in  the  vicinity  of  Great  Beds  Ueht  and  off 
S^podne  Point,  during  the  maximum  velocity  of  ebb  ana  flood  currents,  ^r  this  pur- 
pose free  spar-floats,  extending  from  the  surface  to  below  mid-depth,  were  used,  the 
position  of  the  float  oeing  determined  at  intervals  of  one  minute  b^  means  of  transit 
observations  Arom  two  stations  on  shore.  Prom  these  observations  it  appears  that  at 
both  localities  the  ebb  and  flood  currents  run  in  nearly  opposite  directions,  the  ebb 
attaining  its  minimum  about  2^  20^  after  the  preceding  high-water,  and  the  flood 
its  maximum  about  2^  25>^  after  the  preceding  low-water;  the  change  fh>m  ebb  to 
flood  and  from  flood  to  ebb  current  happening  at  about  the  time  of  low  and  high  water 
stand  respectively. 

An  inspection  of  the  map  shows  that  the  deep  water  of  the  main  shii>-ohannel  ex- 
tends to  within  about  2  miles  of  Seguine  Point,  whence  the  depth  gradually  decreases 
£rom  24  feet  to  I4i  feet.  From  Seguine  Point  to  the  docks  of  Perth  Amboy  there  is 
again  a  good  channel,  with  a  least  depth  of  21  feet  at  mean  low-water.  As  shown  by 
the  borings  made  to  a  depth  of  28  feet  below  low-water,  the  shoal  separating  these  two 
channels  consists  entirely  of  soft  mud,  and  its  existenoe  seems  to  be  due  miunly  to  the 
action  of  the  tidal  currents.  The  current  observations  show  that  as  the  ebb  current 
leaves  Seguine  Point  a  gradual  diminution  of  velocity  takes  place.  The  carrying 
capacity  and  force  of  the  current  being  thus  reduced,  the  material  held  in  suspension 
is  aepo6ited,'the  shoal  being  the  result  of  this  action.  Any  plan  of  improvement  look- 
ing to  a  permanent  deepening  of  the  channel  across  this  shoal  will  therefore  necessarily 
involve  the  construction  of  works  having  for  their  aim  a  modification  of  the  tidal 
currents. 

Dredging  a  channel  across  the  shoal  alone  will  in  all  probability  not  effect  a  perma- 
nent improvement,  and  the  same  operation  may  have  to  be  renewed  firom  time  to  time 
in  order  to  maintain  a  sufficient  depth.  As  almost  the  entire  bay  is,  however,  taken 
up  with  oyster-beds,  the  inhabitants  of  the  adjacent  shores  bein^  largely  engaged  in 
oyster-culture,  the  execution  of  any  work,  such  as  the  construction  of  a  jetty  across 
tne  shoal,  will  likely  meet  with  opposition  fh>m  this  interest.  Owing  to  the  forcible 
action  of  the  waves,  to  which  the  work  would  necessarily  be  expos^  and  the  diffi- 
culty of  obtaining  a  solid  foundation,  the  construction  would  also  be  of  a  very  ex- 
pensive character.  The  system  of  construction  best  suited  to  the  local  conditions 
seems  to  be  a  jetty  of  rubble-stone  of  suitable  size,  thrown  in  d  pierre  perdue^  and 
built  up  above  high-water.  As  the  settlement  of  stone  in  the  soft  mud  bottom  will 
likely  be  very  great,  and  cannot  be  definitely  determined  beforehand,  an  approximate 
estimate  only  of  cost  can  be  given,  which  would  be  probably  not  less  than  $60  per 
linear  foot.  To  be  effective  the  jetty  would  have  to  be  carried  out  from  Secnine  Point 
at  least  as  far  as  the  18-foot  curve  of  the  main  ship-channel,  a  distance  of  7,500  feet ; 
the  probable  cost  would  therefore  be  about  |450,000.  In  addition  to  the  great  cost 
of  such  a  work,  another  objection  to  its  execution  presents  itself;  this  arises  from  the 
fact  that  while  facilitating  the  passage  of  deep-draught  vessels  from  the  main  ship- 
channel  to  Perth  Amboy.  the  structure  would  form  a  serious  obstruction  to  the  numer- 
ous light-draught  vessels  plying  between  New  York  Harbor  and  Perth  Amboy,  and 
other  points  on  the  Raritan  River,  since  they  would  then  have  to  round  its  outer  ex- 
tremity, and  be  compelled  to  keep  farther  off  fh>m  the  Staten  Island  shore,  under  the 
lee  of  which  they  now  pass  during  the  prevalence  of  hi^h  north  and  westerly  winds. 
From  the  foregoing  considerations  it  seems  that  all  the  interests  concerned  would  be 
best  conserved  by  forming  a  channel  across  the  shoal  entirely  by  means  of  dredging. 
As  this  would  form  part  of  the  project,  even  should  the  ietty  be  constructed,  it  appears 
advisable  to  resort  to  this  remedy  first ;  should  it  be  subsequently  found  necessary  to 
construct  the  jetty  in  order  to  maintain  the  depth  in  the  dredged  channel,  and  should 
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the  oonunercial  interestfl  of  Perth  Amboy  Jastify  the  increased  exx^eDditnre,  this  can 
be  done  without  any  great  additional  cost  for  dredging. 

The  following  is  the  estimate  of  cost  of  opening  I>y  means  of  dredging  a  channel  300 
feet  in  width  and  21  feet  in  depth  at  mean  low-water,  to  connect  the  deep  water  of 
the  main  ship- channel  with  the  deep  water  to  the  west  of  Segnine  Point : 

Dredging  460,000  cubic  yards  of  mod,  at  25  cents  per  cubic  yard ..- (115, 000 

Engineering  and  contingencies,  at  10  per  cent 11,500 

Total 126,500 

The  execution  of  the  detailed  instrumental  survey  was  intrusted  to  Assistant  En- 
gineers M.  A.  Lacy  and  Frank  D.  Y.  Carpenter. 
Very  respectfully,  your  obedient  servant, 

A.   DOSRFLINOER, 

Principal  AniBtant  Engineer. 
Lieut.  Col.  N.  Mighler, 

Corps  of  Engineers,  Bvt  Brig.  Gen.,  V.  8.  A,  ^ 


Summary  statement  showing  the  number  and  tonnage  of  vessels  entering  into  and  clearing 
from  the  port  of  Perth  Amboy  vfith  cargoes^  the  number  owned  and  documented  in  the  dis- 
trict,  with  tonnage;  and  the  numifer  of  men  employed  in  navigation  of  same,  for  fiscal  year 
ending  June  30,  1879. 


YeBaelo. 


I 


^ 


Entered  coaatwiie 

Cleared  ooMtwise 

Entered  fh>in  foreign  porta  (American). 
Entered  from  foreign  ports  (foreign).... 
Cleared  to  foreign  i>orto  (American)..... 

Cleared  to  foreign  ports  (foreign) 

Bocnmentedindistriot 


109 
90 
4 
0 
40 
25 
MO 


48  786 

18,547 
1,5«7 
4,474 

15,286 
8,718 

48,486 


1,028 

847 

20 

98 

270 

153 

2,284 


Totals. 


927 


185,887 


4,209 


CUBTOM-HOUBE,  PKBTH  AMBOT,  N.  J., 

OolUetor'i  Office,  Fdyruary  21, 1880. 

Yalue  of  merchandise  exported  to  foreign  countries  from  the  district  of  Perth  Am- 
boy, New  Jersey,  viz : 

1878 $134,081  00 

1879 134,657  00 

And  6  months  of  1879 16,889  00 

Yalue  in  gold  of  merchandise  imiK>rted  into  the  district  of  Perth  Amboy,  New 
Jersey,  viz :  ' 

1875 $12,589  69 

1876 9,816  11 

1877 3,533  00 

1878 4,503  00 

1879 17,980  00 

And  for  6  months  ending  December  3V 1879 42,985  85 


Respectfully  submitted. 


Chablbs  H.  Houghton, 

Collector.^ 
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E   10. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

The  survey  of  this  creek  was  direct^^d  "by  the  river  and  harbor  act  of 
June  14, 1880,  and  on  January  3, 1881,  a  project  and  estimate  for  the 
improvement  of  the  creek  from  Earitan  Bay,  at  Keyport,  to  the  head  of 
navigation,  at  the  crossing  of  the  New  York  and  Long  Branch  Bailroad 
bridge,  was  submitted  to  the  Chief  of  Engineers  by  me.  By  the  river 
and  harbor  act  of  March  3,  1881,  an  appropriation  of  $15,000  was  made, 
and  this  amount  will  be  applied  to  dredging  the  channel  through  the 
flat  at  the  mouth  of  the  creek,  100  feet  wide  and  4  feet  deep  at  mean 
low-water,  and  to  dredging  the  channel  above  Winkson  Creek,  as  far  as 
the  funds  available  will  permit. 

The  amount  asked  for  the  year  ending  June  30, 1883,  will  be  applied 
to  continue  the  dredging  as  contemplated  by  the  existing  project. 

The  work  is  in  the  coHection  district  of  Perth  Amboy.  Nearest  port  of  entry,  Perth 
Amboy;  nearest  light-honse,  Princess  Bay.     Fort  at  Sandy  Hook  is  the  nearest  fort. 

Amount  of  revenue  coUected  at  Perth  Amboj  daring  the  fiscal  year  ending  June  30. 
1881,  $37,456.74. 

Money  statement 

Amonnt  appropriated  by  act  approved  March  3,  1861  . .' .* $15, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 267  28 

July  1, 1881,  amount  available 14,732  72 

Amount  (estimated)  reauired  for  completion  of  existing  project 18, 120  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1883 .    18, 120  00 


AhBtrad  of  propoeaU  for  dredging  in  Mattawan  Creeks  New  Jereeyy  opened  June  17, 1881, 
6]f  Lieut,  Col.  N.  Michlerj  Corpe  of  Engineers. 


1 

Names  of  blddera. 

i 

1^ 

» 

Date  of  oompletion. 

1 

WilHam  Flaniifirv. 

48,000 
48,000 
48,000 

48,000 
48,000 

$0  77 
120 
085 

0  01 
048 

Not^ven 

KoteLvea. 

? 

John  McBermott 

.do 

8 

ThnmAii  H. 'RAntnn     .. 

■■■••do  ................ 

Bftfoiw   end    of   ftiiml 

4 

KlHah  BrainftTd,  Jr 

October  1,1881 

year. 
Jane  80, 1889. 

5 

H«y80,1882. 

Contract  awarded  John  Van  Patten,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers. 


suevby  of  mattawan  obeee,  fbom  babitan  bay  channel  to 
centbal  bailboad  bbibge,  head  of  navigation. 

United  States  Engineeb  Office, 

New  YorJCj  January  3,  1881. 
Genebal:  Section  2  of  the  river  and  harbor  act,  approved  Jane  14, 
1880,  directs  the  Secretary  of  War  to  cause  an  examination  or  sorvey, 
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or  botb,  to  be  made  of  ^'Mattawan  Creek,  from  Karitan  Bay  channel  to 
Central  Railroad  bridge,  head  of  navigation." 

This  stream  is  designated  on  Coast  Chart  No.  2,  New  York  Bay  and 
Harbor,  as  Middletown  Creek,  and  empties  into  the  bay  a  short  distance 
west  of  Keyport,  N.  J.  It  was  decided  to  make  a  careful  survey  of  the 
locality  so  as  to  decide  upon  the  nature  of  the  improvement  to  its  chan- 
nel, should  any  be  deemed  necessary. 

The  accompanying  report  of  Assistant  Engineer  Doerflinger  furnishes 
in  detail  the  manner  in  which  the  survey  of  the  creek  was  conducted, 
and  proposes  the  only  plan  by  which  its  navigation  can  be  improved  for 
the  benefit  of  the  adjacent  country,  together  with  an  approximate  esti- 
mate of  the  cost  of  the  undertaking.  The  inclosed  map  supplies  all 
additional  information  as  to  the  nature  of  the  banks,  the  meanderingsof 
the  stream,  and  the  soundings  reduced  to  the  plane  of  mean  low- water; 
it  also  indicates  the  localities,  as  well  as  the  limits  and  extent  of  the  sec- 
tions to  be  dredged,  should  it  be  deemed  advisable  to  prosecute  the  work. 
At  present  the  locality  is  accessible  by  the  New  York  and  Long  Branch 
division  of  the  Central  Kailroad ;  a  steam  propeller  also  plies  daily  at  some 
seasons  of  the  year,  and  at  others  triweekly,  between  the  creek  and  New 
York,  and  a  few  sailing  vessels  and  canal-boats  are  employed.  The 
principal  articles  of  shipment  are  country  produce,  assorted  merchan- 
dise, brick,  lumber,  coal,  lime,  iron  ore,  and  wood ;  these  are  valued,  at 
present,  at  about  $800,000  annually.  I3y  the  proposed  enlargement  of 
the  channel-way  and  increased  facilities  for  shipping  goods,  it  is  com- 
puted that  there  would  be  a  growth  in  the  commerce  of  from  one-third 
to  one-half,  and  that  a  large  portion  of  Monmouth  County  would  be 
benefited.  Manufacturers  would  also  be  induced  to  locate  there,  as  in- 
quiries have  already  been  made  as  to  whether  the  creek  is  easy  of  access 
by  water.  It  is  e^stimated  that  $;33.120  will  be  required  for  the  comple- 
tion of  this  work  of  improvement. 

•  •*•••• 

Very  respectfully,  your  obedient  servant, 

N.  MiCHLER, 

Lieutenant- Colonel  of  Engineers^ 

Bit  Brig.  Gen.,  U.  S.  A. 
The  Chief  of  Engineers,  r.  S.  A. 


kepokt  of  mr.  a.  doerflinger,  ahsistant  engineer. 

United  States  Engineer  Office, 

Xew  York,  January  :J,  1881. 

Sir:  I  have  respectfully  to  submit  the  following  report  on  tlie  8ur\'ey  of  Mattawau 
Cre*  k,  New  Jersey  : 

The  field  work  embraced  the  course  of  the  creek  from  its  mouth,  where  it  discharges 
into  Raritan  Bay  at  Keyiiort,  to  the  head  of  navigation,  at  the  crossing  of  the  New- 
York  and  Long  Branch  Kailroafl  bridge,  a  distance  of  2  miles.  The  bed  of  the  stream 
lies  generally  through  low  marsh  and  meadow  lands,  the  average  level  of  which  is  about 
that  of  mean  high-water.  It  is  a  characteristic  feature  of  the  stream,  andone  very 
favorable  to  its  navigation,  that  its  course  is  less  sinuous  than  is  generally  found  in 
streams  of  this  class ;  this  sinuosity,  in  addition  to  the  shoal  water  generally  found, 
makes  navigation  difficult  on  account  of  the  many  sharp  bends  that  are  encountered. 

The  plane  of  mean  high  and  low  water  at  Keyport  having  been  already  established 
by  observations  made  under  the  din'ction  of  Col.  John  Newton,  Corps  of  Engineers, 
in  1872,  no  additional  ones  were  necessary;  two  tide-gauges  were,  however,  set  up, 
one  at  Mattawan  Dock,  Keyport,  and  the  other  on  the  railroad  bridge  at  the  upper 
limit  of  the  survey  ;  these  were  connected  by  a  line  of  levels  with  the  bench-mark  at 
Keyport,  as  established  by  the  survey  of  1872.     From  simultaneous  observations  made 
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on  these  gauges  it  was  found  that  the  tidal  wave  on  its  passage  up  the  creek  under- 
goes hut  little  change,  the  range  being  practically  the  same  at  both  gauges ;  this  shows 
that  no  undue  obstruction  to  the  tidal  flow  exists  between  the  two  points,  and  ac- 
counts for  the  generally  good  depth  of  water  found  in  the  lower  part  of  the  creek. 
From  the  mouth  of  the  Mattawau  up  that  of  Wiukson  Creek,  where  the  latter 
empties  into  the  main  stream,  between  4  and  5  feet  of  water  at  low-tid«  can  be 
carried  with  from  50  to  75  feet,  between  the  curves  of  4  feet.  Above  Winkson 
Creek  the  4-foot  curve  contracts  very  rapidly,  and  finally  disappears,  only  occasional 
spots,  with  a  depth  of  4  feet  occurring  further  up  stream.  Between  the  month 
of  the  main  creelc  and  Mattawan  Dock,  Keyport,  the  4-foot  curve  is  again  inter- 
rupted by  a  mud  flat  with  only  from  2  to  3  feet  depth  of  wat-er  in  the  channel  acrosH 
the  same.  A  channel  of  4  feet  at  mean  low-water  and  about  100  feet  in  width  across 
this  flat,  together  with  a  deepening  of  the  channel  above  Winksou  Creek  to  the  sauic* 
depth  and  to  a  width  of  75  feet,  would  probably  meet  all  the  present  requirements  of 
the  shipping  interests  of  the  locality.  A  steamboat  now  plies  regularly  between  Ellis 
Dock  and  New  York  City,  her  general  freight  beinggarden  produce  from  the  rich  farms 
of  Monmouth  County.  The  other  shipping  of  the  creek  consists  principally  of  hrick  from 
the  factories  located  alon^  and  adjacent  to  it.  This  traffic  is  generally  carried  on  in 
sloops  and  schooners  drawing  from  4  to  7  feet.  A  4-foot  channel  would  allow  the  smaUer 
of  Ihese  vessels  to  ascend  the  creek  at  or  near  low-water,  and  the  larger  at  about  half- 
tide.  The  most  practicable  plan  of  executing  any  desired  improvement  is  by  widening 
and  deepening  the  channel  by  means  of  dredging.  It  may  be  necessary,  however,  to 
renew  this  operation  from  time  to  time,  especially  across  the  flat  at  the  mouth  of  the 
creek.  Owing  to  the  difficulty  of  disposing  of  the  dredged  material,  and  the  shoal 
water  in  which  the  operations  are  to  be  can-ied  on,  the  cost  of  drodgin/L;  will  be  high  ; 
probably  not  less  than  60  cents  per  cubic  yard. 

The  estimated  cost'of  the  improvement  is  as  follows: 

Cubic  yanls. 
Dredging  channel  through  flat  at  the  month  of  the  creek  100  feet  wide  and 

4  feet  deep  at  mean  low-water 12, 0(M> 

Dredging  channel  from  Winkson  Creek  to  Central  Railroad  hridge  ?.>  tVet 

wide  and  4  feet  deep  at  mean  low-water 3r»,  <M»0 

SUMMARY. 

To  48, 000  cubic  yards  of  dredging,  at  60  cents  per  cubic  yard |2H,  ^(H) 

To  contingencies  and  engineering,  15  per  cent * 4,  If'iO 

Total  estimated  cost  of  improvement. ^ 3;j,  i2() 

Very  respectfully,  your  obedient  servant, 


Bvt.  Brig.  Oen.  N.  Michler, 

Lieutenant-Colonel  of  Engineer h^  U.S,  A. 


A.  Dokrklin(;er, 
Principal  JsMiMtint  Engineer, 


E   II. 
IMPROVEMENT  OF  HARBOR  AT  rLATTSlUJRGH,  NEW  YORK. 

Under  the  appropriation  of  March  3, 1879,  together  with  that  of  June 
14,  1880,  the  depth  of  water  has  been  increased  by  dredging  upon  the 
shoals  lying  nearest  the  breakwater,  between  the  north  and  south  wharvcis 
and  along  the  approach  of  the  "Slip"  and  the  sand  bar  at  the  south- 
east corner  of  the  south  wharf,  to  8  feet  g-t  mean  low-water  of  the  lake ; 
but  as  the  lake,  during  September  and  October,  1880,  by  reason  of  the 
great  drought  prevailing  in  the  vicinity,  was  1  foot  lower  than  its  usual 
Hiiiunium,  there  were  ])laces  in  the  harbor  where  but  7  feet  of  water 
was  had.  Couseipiently,  the  larger  class  of  vessels,  during  this  periofl, 
found  it  difficult  to  move  about  the  harbor. 

In  making  an  unsuccessful  attempt  to  dredge  off  these  shoal  places, 
which  are  composed  of  hard  pan  (the  original  bottom),  the  dredge  em- 
ployed, and  the  only  one  available  in  the  lake,  breaking  down,  was  hauled 
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off  for  repairs,  its  machinery  being  too  light  for  this  class  of  dredging. 
To  prevent  the  recurrence  of  this  state  of  things,  it  is  proposed,  during 
the  season,  to  apply  the  unexpended  balance  of  the  last  appropriation 
for  this  work  to  dredging  off  these  prominent  places. 

Plattsburgli  is  in  the  conection  district  of  CliamplaiD,  aiul  is  a  port  of  entry.  Near- 
est light-house,  Ciimberlaiid  Head;  beacou  Ughts  are  maintained  upon  either  end  of 
the  breakwater  in  this  harbor.  Fort  Montgomery,  Rouse's  Point,  N.  Y.,  is  the  nearest 
fort. 

Amount  of  revenue  coHocted  at  this  port  during  the  fiscal  year  ending  June  30, 1881, 
is . 

^    ORKJINAL  ESTIMATE. 

Kxtension  of  breakwater,  400  linear  feet $40,000  00 

Ke vetment  of  the  irnited  Statos  reservation 7, 000  00 

Dredging 16,000  00 

Contingencies 2,000  (»0 

65,000  00 

AM«H  NTS   APlMtOPRIATKr). 

Hy  act  of  Congress  approved  July  11,  1870 |10,000  00 

Hy  act  of  Congress  approvo<l  March  9,  1871 15,000  00 

nV  act  of  Congress  appro  veil  .June  10, 1^72 10, 000  00 

By  act  of  Congress  approved  March  3,  1873 10,000  (H) 

Bv  act  of  Congress  approved  June  23, 1874 5,000  00 

]5y  sut  of  Congress  approved  March  3,  1879 2, 000  0<) 

iiy  act  of  CtmgresH  approved  .1  une  14,  l-^^^o 1, 000  (K) 

Total 53,000  00 

Anioinit  expended 51,227  itH 

Monet/  statement. 

.Inly  1,  1880,  amount  available $3,879  91 

.1  ulv  1,  1881.  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 

liabilitiesJuly  1,1880 2,107  58 

July  1,1881,  amount  available 1,772  33 

Amount  (estimate<l)  required  for  completion  of  existing  project 12,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     5, 000  00 


£    12. 

IMPROVEMENT  OF  HARBOR  AT  BURLINGTON.  VERMONT. 

The  superstructure  of  the  111  linear  feet  of  breakwater  extensioii  ha^ 
l)een  completed.  Under  the  appropriation  of  June  14,  1880,  the  crib- 
work  of  70  linear  feet  of  breakwater  extension  has  been  constructed,, 
sunk  in  position,  and  about  three-fourths  of  the  stone  filling  put  in,  the 
work  being  done  by  the  purchase  of  material  in  open  market,  and  by 
hired  labor.  The  superstructure  of  this  extension  will  be  put  in  as  soon 
as  the  lake  shall  have  reached  a  sufficiently  low  stage  to  enable  the 
work  to  be  prosecuted  with  advantage.  With  the  ajipropriation  of 
March  3, 1881,  it  is  proposed  to(Hmtinue  the  extension  of  the  breakwater 
in  a  northwesterly  direction. 

This  work  is  in  the  collection  district  of  Vermont.  Burlington  is  a  port  of  entry. 
Nearest  light-house^  Juniper  Island ;  beacon  lights  are  also  maintained  on  either  end 
of  the  breakwater  in  this  harbor.  Ftirt  Montgomery,  Rouse's  Point,  N.  Y.,  is  tlio 
nearest  fort. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  $ . 
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ORIGINAL  ESTIMATE, 

For  2,000  linear  feet  of  breakwater  extension,  as  recommended  in  the  re- 
port of  Col.  John  New  ton,  Corps  of  Engineers,  in  1874 $340.  OOO 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1875 125,000  00 

By  act  of  Congress  approved  August  14,  1W6 20,000  0<» 

By  act  of  Congress  approved  June  18,  1H78 20,00O  00 

By  act  of  Congress  approved  March  3,  1879 15, 000  0*) 

By  act  of  Congress  approved  June  14,  1880 10,000  00 

By  act  of  Congress  approved  March  3,  1881 10,000  00 

Total 100,000  00 

Amount  expended T 86,20»  66 

Money  Htatetnent. 

I 

July  1,  1880,  amount  available $17,295  53 

Amount  appropriated  by  act  approved  March  3,  1881 10,  (KM)  00 

$27.^5  53 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 13,504  19 

July  1,  1881,  amount  available 13, 791  'M 

Amount  (estimated)  required  for  completion  of  existing  project 250, 000  00 

Amount  that  can  be  proHt ably  expended  in  fiscal  year  ending  Juno  30, 1883.     40,  UOO  IK) 


E   13. 
IMPROVEMENT  OF  SWANTON  HARBOR,  VERMONT. 

The  work  of  wideniug  (he  foundation  of  the  breakwater  by  the  pur- 
chase and  application  of  iiibble-stone  has  been  completed.  With  the 
appropriation  of  March  3,  1881,  together  with  the  unexpended  balance 
of  the  previous  appropriations,  it  is  proposed  to  complete  the  repair  of 
this  breakwater. 

Swan  ton  Harbor  is  in  the  collection  district  of  Vermont.  Nearest  port  of  entry, 
Alburgh,  Vt.  Fort  Montgomery  is  the  nearest  fort.  The  nearest  light-house,  Isle 
Lamotte,  Vermont. 

The  amount  of  commerce  and  navigation  to  be  benefits  by  this  improvement, 

$ • 

ORIGINAL  ESTIMATE. 

1,900  linear  feet  of  breakwater $240,000  00 

AMOUNTS   APPROPRlATKD. 

By  act  of  Congress  approved  March  3,  1H73 $16,000  00 

By  act  of  Congress  approved  June  23, 1874 8, 000  00 

By  act  of  Congress  approved  March  3,  1875 10,000  00 

By  act  of  Congi-ess  approved  Angnst  14,  1876 2,000  00 

By  act  of  Congress  approved  June  18,  1878 20,000  00 

By  act  of  Congress  approved  March  3,  1879 6, 000  00 

By  act  of  Congress  approved  June  14,  1880 2,  .500  00 

By  act  of  Congress  approved  March  3,  1881 2,500  00 

Total 66,000  00 

Amount  expended 59,651  74 
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Money  statetnent 

July  1,  1880,  amouut  available $5, 635  92 

Amuiiut  appropriat(^d  bv  act  approved  March  3,  1h81 2,500  00 

18, 135  92 

July  1, 1881,  auioiiDt  expended  during  fiscal  year,  exclusive  of  outstaudiug 

liabilities  July  1,  IHHO 1,787  06 

July  1,  1881,  amount  available 6,348  26 

Amount  (estimated)  required  for  completion  of  existing  project 174, 500  00 

Amount  that  can  1m*  profitably  expended  in  fiscal  year  ending  June  '\0, 1^83.     15, 000  00 


£  14. 
IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

Duriug  the  early  part  of  the  season  an  examination  of  this  stream 
was  made  by  a  series  of  soundings  extending  from  the  foot  of  the  falls, 
Vergennes  Basin — to  Fort  Cassin  Point,  the  outlet  of  the  creek,  by  which 
it  was  found  that  improvements  were  needed  at  Vergennes  Basin,  Bull- 
brook  and  Brickyard  bends.  In  the  basin,  an  increased  depth  of  water 
being  needed  at  the  steamboat  landing;  the  irregular  formations  on 
either  side  of  the  channel  from  the  steamlmat  landing  to  the  upper  coal 
dock  removed ;  the  navigation  in  the  vicinity  of  the  upper  coal  dock, 
and  extending  along  the  west  shore  of  the  basin  to  the  Horse  Nail  Fac- 
tory, improved.  At  Bullbrook  and  Brickyard  bends  the  channel  needs 
both  widening  and  straightening.  ^ 

The  dredge  employed  to  do  the  work  in  this  stream  ana  at  Plattsburgh 
Harbor  (the  only  available  one  in  this  vicinity),  breaking  down  while  at 
work  in  the  latter  place  in  October,  was  hauled  ott*  for  repairs,  and  be- 
fore these  Repairs  coukl  be  eft'ected  the  season  had  become  so  advanced 
that  it  wa«  thought  advisable  to  postpone  openitions  until  the  following 
season. 

It  is  now  proposed  to  resume  operations  and  effect  these  needed  im- 
provements as  early  as  practicable. 

Verfijennea  is  in  the  collection  district  of  Vermont.  Nearest  port  of  entry,  Barling- 
ton,  Vt ;  nearest  light-house,  Split  Rock.  Fort  Montgomerj*,  Rouse^s  Point,  N.  Y.,  is  the 
nearest  fort. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  $ . 

ORIGINAL  ESTIMATE. 

Dredging,  dike  and  fascine  work ._ $J>7,646  00 

Kemoviug  trees 7 500  00 

.')H,  146  00 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved  June  10, 1872 $10,000  00 

By  act  of  Congress  approved  March  3,  1875 5,000  00 

By  act  of  Congress  approved  June  18,  1878 8,000  00 

By  act  of  Congress  approved  March  3,  1879 5,000  00 

By  act  of  Congress  approved  June  14,  1880 2, 000  00 

By  act  of  Congress  approved  March  3, 1881 2,000  00 

Total :«.000  00 

AmouBt  expeuded 23,5G9  09 
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Money  statement. 

July  I,  1880,  amount  available $8,130  H5 

Amount  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$10, 130  65 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1.699  74 

July  1,  1881,  amount  available 8, 430  91 

Amount  f estimated)  required  for  completion  of  existing  project 26, 146  00 

Amount  tbat  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 1883.      5, 000  00 


E  15. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

Under  the  appropriatioii  of  March  3, 1881,  it  is  proposed  to  bejc^in  the 
iraprovemeDt  of  this  river  in  accordance  with  the  recommendations 
made  in  the  report  of  snrvey  and  examination  of  the  same  submitted 
under  date  of  January  10, 1881. 

To  dredge  a  channel  from  the  railroad  bridge  exttmding  eastwardly  to  8-foot  curve, 
and  to  improve  tl\e  channel  from  the  railroad  bridge  to  the  foot  of  the  falls. 

Ticonderoga,  N.  Y.,  is  in  the  collection  district  of  Champlain.  Nearest  port  of  en- 
try, Burlington,  Vt.;  nearest  light-house,  Crown  Point;  and  nearest  fort,  Fort 
Montgomery,  Rouse's  Point,  N.  Y.. 

Amount  of  commerce  and  navigation  to  be  benefited  by  this  improvement,  % ■- 

K8TIMATEI)  COST  OF  IMPROVEMENT,  1880. 

Dredging 127,290  71 

Pile  revetment  of  cut  below  railroad  bridge 9, 680  OW 

Contingencies 5, 545  29 

Total •. 42,516  00 

AMOl'NT-  APPROPRIATED. 

By  act  of  Congress  approved  March  3,  1881 |5,000 

Money  statement 

Amount  appi-opriated  by  aet  approved  March  3,  1881 $5, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 34  55 

July  1,  1881,  amount  available 4,966  i> 

Amount  (estimated )  required  for  completion  of  existing  project 37, 516  O^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,188;).     10, 000  W 


survey  of  ticonderoga  river,  new  york. 

United  States  Bnciinebr  Office, 

^^ew  Yorky  Jamiary  10,  1881. 

General:  The  act,  approvedJune  14, 1880,  "making appropriations 

for  the  construction,  repair,  completion,  and  preservation  of  certain 

works  on  rivers  and  harbors,''  authorizes,  in  one  of  its  sections,  theSec- 

i^etary  of  War  to  cause  an  examination  or  survey,  or  both,  to  be  made 
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of  Ticonderoga  River,  New  York,  and  to  submit  an  estimate  of  the  plan 
and  cost  of  any  improvement  of  the  same,  should  it  prove  advisable  to 
make  any.  This  duty  having  been  assigned  to  me,  instructions  were 
given  to  Assistant  Engineer  D.  White  to  make  a  detailed  survey  of 
the  river.  His  report,  together  >vith  a  tracing  of  the  map  prepared  by 
him,  are  herewith  inclosed,  and  respectfiilly  submitted  for  the  informa- 
tion of  the  Chief  of  Engineers.  As  they  afford  so  much  useful  informa- 
tion in  regard  to  the  past  and  present  navigation  of  the  river,  and  fur- 
nish sudi  reliable  statistics  concerning  the  extensive  manufacturing 
interests  centered  along  it,  presenting  at  the  same  time  a  comprehensive 
plan  of  improvement  to  meet  any  present  requirements,  with  the  esti- 
mated cost  of  the  same,  the  subject  becomes  one  of  considerable  impor- 
tance, and  worthy  of  a  favorable  consideration.  In  the  future,  should 
the  commercial  interests  demand  it,  a  continuous  channel-way  connect- 
ing the  waters  of  Lakes  George  and  Ghamplain  might  be  made  avail- 
able by  the  construction  of  locks  to  overcome  the  several  intervening 
waterfalls.  The  estimated  cost  of  dredging  a  new  channel- way  at  such 
]K>ints  as  are  necessary  throughout  the  entire  length  of  the  river,  and  of 
the  protection  by  piling  of  one  of  the  sections  near  its  outlet  into  Lake 
Champiain,  is  placed  at  $42,510. 

Very  respectfully,  your  obedient  servant, 

N.  MrCIILER, 
4  Lieut.  CoL  of  Enffiueers^  Brt,  Brig.  Gen.^  U.  S.  A. 

The  Chief  of  Engineers,  U,  8.  A. 


REPORT  OF   MR.    l>.  WHITE,  AiSSlSTAXT  ENGIXEKR. 

Fort  Montgomery,  Rouse's  Point,  New  York, 

December  28,  1880. 

Sir:  I  have  the  honor  to  submit  the  foUowiiig  report  of  the  examination  of  Ticonde- 
roj^a  River,  New  York,  ma<le  in  conformity  witli  your  instrnctions,  **ror  the  pur- 
pose of  making  an  examination  and  estimate  of  the  cost  of  improvement  proper  to  be 
made  at  that  point."  Ticouderoga  River  is  wholly  within  Essex  County,  New  York, 
Audlies  in  a  deep  valley  formed  by  the  foot-hills  of  the  Adirondack  Moimtains,  which 
Tower  up  from  its  banks  on  either  side.  It  has  a  length  of  about  3  miles,  and  extends 
in  a  circuitous  course,  northeasterly  to  southeasterly,  from  the  northern  end  of  Lake 
(Jeorge  through  the  village  of  Ticonderoga,  where  it  forms  a  "basin"  at  the  foot  of 
the  falls.  This  part  of  the  river  is  about  1  mile  in  length,  and  has  an  average  width 
of  aboQt  90  feet.  From  Ticonderoga  for  a  distance  of  2  miles,  with  a  varying  width 
between  banks  of  fi'om  125  to  1,W)0  feet,  it  flows  in  an  easterly  direction,  emptying 
iuto  Lake  Champiain  25  miles  north  of  Whitehall,  the  head  of  the  lake.  This  stream 
conveys  the  waste  waters  of  Lake  George,  together  with  the  drainage  of  the  adjacent 
hills,  to  Lake  Champiain.  It«  declivity  from  Lake  George  to  the  basin  is  222  feet,  con- 
sistiug  of  five  consecutive  water-falls;  these  are  said  to  have  an  average  flow  amount- 
ing to  26,700  cubic  feet  per  minute,  thus  affording  an  almost  unlimited  amount  of 
power  for  purposes  of  manufacture.  Its  current  below  the  falls,  however,  is  sluggish, 
and  evidently  too  feeble  to  produce  any  very  material  scouring  effect  upon  its  bed. 

In  consequence  of  ice  at  the  time  of  the  survey  the  velocity  of  the  current  coold  be 
4letermined  in  the  basin  only,  where  it  was  found  to  amount  to  6,800  feet  per  hour. 
Itfl  velocity  is  probably  not  much  greater  at  any  time,  as  the  stream  is  not  subject  to 
violent  freshets,  owing  to  the  presence  of  a  dam  across  the  outlet  of  Lake  George; 
this  converts  the  lake  into  a  storage  reservoir  for  the  surplus  waters  at  spring  and 
fall,  and  the  discharge  is  regulated  by  gates  in  the  dam.  About  If  mues  below 
Ticonderoga  village  there  was  extended  across  the  river  in  1871^74  an  embankment 
forming  a  part  of  the  New  York  and  Canada  Railroad,  which  skirts  the  western  shore 
of  Lake  Cliamplain.  In  this  embankment,  at  the  north  bank  of  the  stream,  there  is 
A  drawbridge  with  openings  of  30  and  50  feet  respectively,  at  either  side  of  the  ecu. 
tral  pier,  for  the  egress  of  the  waters  and  the  passage  of  boats. 

As  will  bt«  seen  by  the  chart  herewith  respectfully  inclosed,  the  water-way  both 
above  and  below  the  railroad  embankment  has  become  so  contracted  and  filled  by  flats 
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or  "intervals"  as  to  reduce  its  tvidth  to  abont  120  feet  and  its  depth  has  become 
so  shallow  as  to  render  navigation  almost^ impracticable. 

The  surface  of  the  flats  or  intervals  is  about  six  inches  abdve  the  plane  of  low-water ; 
these  are  covered  with  a  heavy  growth  of  marine  plants,  and  in  some  cases  with  yoone 
willows.  On  an  examination  of  the  flats  the  strata  of  deposit  is  found  to  vary  in  depth 
from  10  to  20  feet^  and  their  nature  as  well  as  that  affecting  the  water-way  is  as  fol- 
lows: In  the  basin,  sand,  clay,  gravel,  and  mud ;  below  the  basin  to  the  railroad  em- 
bankment, silt,  sand,  gravel,  and  mud,  with  a  small  percentage  of  saw-miU  debrit; 
below  the  railroad  embankment,  saw-mill  d6hHs  and  silt.  The  manufacture  of  lumber 
on  this  stream,  was,  as  I  am  informed,  commenced  in  1756,  a  saw-mill  having  been 
erected  on  the  falls  in  that  year  by  the  French,  the  second  by  the  English  in  1763,  and 
a  rtouring-mill  in  1772.  From  177i  u^)  to  the  present  time  there  have  been  not  less  than 
two,  and  at  times  sixteen,  saw-mills  in  operation,  couHtantly  washing  their  dtbr\»  into 
the  stream.  This,  together  with  the  material  washed  down  from  the  slopes  of  the  sur- 
rounding hills  for  more  than  a  centur\',  has  resulted  in  nearly  destroying  its  naviga- 
tion. UJp  to  1836  sail  crafts  and  steamboats  could  reach  the  foot  of  the  falls,  since  that 
dat^e,  however,  by  the  gradual  growth  of  shoals,  vessels  have  been  obliged,  from  time  to 
time,  to  relinquish  a  higher  for  a  lower  landing  place  in  the  river,  until  the  last 
steamer  plying  between  Ticonderoga  and  Whitehall  for  freight  and  passengers  ceased 
running  with  the  season  of  1878.  At  present  vessels  partly  laden  go  up  to  the  Cassey 
Dock. 

In  the  spring  of  the  year,  when  Lake  Champlaiu  is  at  its  maximum,  and  the  river 
thereby  swollen,  boats  with  full  cargo  can  reach  the  foot  of  the  falls.  The  freight 
business  of  Ticonderoga  is,  consequently,  carried  on  by  railroad  transportation  through 
**Addison  Junction  Station,"  on  the  New  York  and  Canada  Railroad,  2  miles  east  of  the 
village ;  the  latter  is  then  reached  by  a  clay  road  over  an  elevation  of  150  feet.  Oc- 
casionally special  freights  are  brought  over  the  Lake  George  branch  into  the  village. 
This  branch  was  built  for  the  transportation  of  passengers  during  the  months  of  sum- 
mer travel;  it  has  a  grade  of  150  feet  in  the  first  mile  and  100  in  the  second,  and  ex- 
tends from  "Fort  Marshall,'^  on  Lake  Champlaiu,  to  ** Baldwin," on  I^ke  George,  f* 
miles  distant.  Ticonderoga  is  a  manufacturing,  mining,  and  milling  village,  of  about 
3,000  inhabitants.  Its  principal  manufactories  are  as  follows:  Two  woolen  mills,  two 
cotton  mills,  three  pulp  mills,  two  flouring  mills,  two  saw-mills,  one  graphite  mil), 
key  mill,  machine  snop  and  foundry,  antl  an  iron  forge. 

The  mining  is  of  iron  ore  at  a  locality  west  of  the  village  and  about  5  miles  distant ; 
emery,  about  half  a  mile  southeasterly;  graphite,  used  by  Dixon  &  Co.  for  pencils  an<l 
crucibles,  about  4  miles  west,  and  at  Hagen,  8  miles  south  of  the  village.  Its  impor- 
tance will  be  best  shown  by  the  certifted  statement  herewith  transmitted  of  the  busi- 
ness done  in  1879.  This  statement  was  furnished  by  three  of  its  leading  men;  a  sum- 
mary of  which  gives  37,586  tonnage,  and  #1,156,22:3  as  the  money  value  of  its  business 
for  the  year.  From  the  above  facts  it  will  be  seen  that  the  village  is  already  a  thriv- 
ing place,  but  almost  entirely  dependent  upon  a  railroad,  whose  station  is  2  miles  dis- 
tant from  the  village,  for  the  transpoi-tation  of  its  raw  material  and  manufacturetl 
wares  ;  this  is  attended  with  much  expense  and  inconvenience.  In  view  of  the  fore- 
going facts  it  is  proposed  to  give  to  the  business  interests  centereil  here  the  additional 
facilities  of  water  transportation,  which  its  importance  would  seem  to  require,  by 
making  the  following  improvements  to  the  navigation  of  the  river: 

In  the  first  place  to  dredge  a  channel  100  feet  in  width  and  to  a  depth  of  8  feet  at 
mean  low-water,  the  depth  required  for  vessels  engaged  in  the  commerce  of  Lake 
Champlaiu,  from  the  8-foot  curve  at  the  outlet  to  the  railroad  bridge,  as  indicated  by 
the  dotted  line  on  the  chart.  In  the  second  place  to  dredge  the  channel  (K)  feet  wide 
and  8  feet  deep  from  the  railroad  bridge  to  the  foot  of  the  falls.  Afterwards  in  front 
of  Cassey  and  Bishop  docks,  and  from  the  pulp  mill  extending  400  feet  northwardly 
along  the  right  shore  of  the  basin,  to  widen  tnis  channel  to  100  feet ;  then  from  the 
(JO-foot  channel  extend  another  cut  100  feet  wide  diagorally  across  the  basin  to  the 
north  end  of  the  old  dock,  at  the  iron  forge ;  and  thence  parallel  to  the  face  of  the 
dock  for  200  feet  and  100  feet  in  width,  as  shown  by  the  dotted  lines  in  the  chart.  The 
river  thus  improved  would,  I  think,  meet  all  the  present  requirements  of  commerce; 
and  the  improvement  of  the  basin  could  be  enlarged  from  time  to  time  as  the  devel- 
opment of  business  may  demand.  The  cut  from  the  railroad  bridge  to  the- 8-foot  curve 
will  probablv  need  revetting  to  prevent  its  refilling.  For  this  purpose  a  line  of  pilini; 
is  proposed  for  each  side  of  the  cut,  the  two  lines  100  feet  apart ;  the  piles  of  each 
line  to  be  driven  close  to  each  other,  and  connected  at  top  by  waling  timbers  bolted 
to  them. 

ESTIMATED  COST  OF  THE  FOREGOINU  IMPROVEMENTS. 

For  dredging  32,592  cubic  yards  of  saw-mill  debris  and  silt,  at  the  outlet,  at 
18c.  per  cubic  yard ^ $5, 866  56 

Dredging  85,697  cubic  vards  of  material  in  the  channel  and  basin,  from  the 
drawbridge  to  the  foot  of  the  falls,  at  25c 21,4>4  15 
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For  3,520  piles,  27  feet  loug,  at  $il.a5  each |h4,752  00 

Driving  3,520  piles,  at  $1  each 3,520  00 

Waling  timbers,  6  by  12  inchiis,  26,400  feet,  board  measure,  iucluding  saw- 
ing and  labor,  at  $20  per  M 528  00 

3.520  f -inch  bolts,  15  inches  lonj?,  at  25c.  each 880  00 

Contingent ". 5, 545  29 

42,516  00 

Ticouderoga  village  is  in  the  collection  district  of  Chaniplatn ;  nearest  port  of  entry ' 
Burlington,  Vermont;  nearest  light-house.  Crown  Point:  and  the  nearest  fort.  Fort 
Montgomery,  at  the  outlet  of  Lake  Charaplain. 
Very  respectfully,  your  olM'dient  servant, 

D.  White, 
Amstant  Engineer^ 
Lieut.  Col.  N.  Michlek, 

Corpa  of  Engineers  J  Bvt.  lirigadier-Generalj  U.  S.  A. 


Statement  of  the  annual  commerce,  r/j,  exports  and  imporin,  of  the  village  of  TiconderogOy 
Essex  County,  New  York,  located  on  the  Ticouderoga  River. 


NameH  of  corporations  and  firms. 


Jlorioon  Iron  Company 12.  i 


Ticonderoga  Pulp  Company.. 

American  Graphite  Company 

l.ake  George  Manufactnring  Company 

Glens  Falla  Pulp  Company 

Lake  George  Pulp  Company 

I^ke  ('hamplain  Mannfaeturing  Company  . 

Tioonderoga  Woolen  Mills .' 

William  Hooper  &.  Co 

Patterson  &.  Merchant 

( teoree  C.  Weed 

W.  I).  Coates 

Peek  &  Howard 

.John  Jalet 

Needliam  Brothers 

Gilligan  &  Stevens 

L'O  mercantile  firms 

All  other  shippers 


Dnage.j 

Value. 

Kemarks. 

2.500 

WO 

Iron  and  iron  ore. 

4, 010 

rso 

Wood,  coal,  and  pulp 

3.000 

)00 

Lead. 

1,  026 

)68 

Cotton,  cloth.  &:c. 

2,500 

m 

Wood  and  pulp. 

1,500  ; 

m 

Do. 

500 

)00 

Lnmber,  Are. 

320  ! 

no 

Wool  and  ch»tli. 

500 

wo 

Machinery.  A:c. 
Grain  and  planter. 

504  1 

)75 

1,620  ' 

)00 

Lnmber. 

1,  DHO  1 

>00 

J)o. 

1,500  ' 

}00 

T>o. 

500 

>00 

Do. 

300 

r>o 

Spool  stock. 
Shippers,  &c. 

3,  755  ; 

r5o 

1,281  1 

roo 

Merchandise. 

300  ; 

m 

Horfteg,  &:c. 

Total  tons  and  value  . 


586       1,156,223! 


E  i6. 

REMOVING   8UNKEN  VESSELS   OR   CRAFT  OBSTRUCTING   OR  ENDANGER-^ 

ING  NAVIGATION. 

The  Dutch  bark  Samaraii^,  loaded  with  g:rain,  was  sunk  by  col- 
lision with  the  steamer  Germanic,  November  7,  1880,  the  wreck  lying 
on  the  east  side  of  the  South  Channel  entrance  to  New  York  Harbor,  in 
about  22  feet  of  water.  Instructions  were  received  from  the  Chief  of 
Engineers,  November  22,  directing  that  steps  be  taken  for  the  immediate 
removal  of  the  wreck.  In  accordance  therewith  a  contract  was  entered 
into  with  Atlantic  Dredging  Company  for  its  removal,  together  with 
the  cargo.  On  February  8, 1881,  the  contractors'  plant  was  taken  to 
the  buoy  placed  by  Rear  Admiral  Nichols,  inspector  third  light  house 
district,  to  mark  the  position  of  the  wreck,  and  preparations  were  made 
to  commence  operations  at  once.  An  attempt  was  made  to  find  the 
wreck  with  the  sounding  line  from  .a  yawl-boat,  but  had  to  be  aban- 
doned owing  to  the  great  quantity  of  drift-ice.  The  weather  looking 
very  threatening,  it  was  decided  by  the  contractors  to  return  with  their 
plant  to  New  York  until  such  time  as  the  position  and  condition  of  the 
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wreck  could  be  definitely  determined.  An  examination  snbsequently 
made,  under  the  direction  of  Hear  Admiral  Nichols,  revealed  the  fact 
that  not  a  vestifje  of  the  wreck  could  be  found  near  the  locality  where 
the  same  went  down,  and  that  in  all  probability  it  had  been  broken  up 
by  the  action  of  the  waves  and  the  fragments  carried  out  to  sea  or 
washed  ashore.  As  no  complaints  have  been  heard  fix)m  pilots  or 
others,  it  is  believed  that  no  portion  of  the  wreck  has  lodged  in  any  of 
the  channels  leading  to  New  York  Ilarbor. 


E  17. 
examination  and  survey  of  shark  river.  new  jersey. 

United  States  Engineer  Office, 

Xeic  York,  tia/nuary  3,  1881. 

(tENERAL:  Section  2  of  "  An  act  making  appropriations  for  the  con- 
struction, repair,  completion,  and  preservation  of  certain  works  on  rivers 
and  harbors,  and  for  other  purposes,^  approved  June  14,  1880,  directs 
the  Secretary  of  War  to  caiu^  an  examination  or  survey,  or  both,  and 
an  estimate  of  the  cost  of  improvement,  to  be  made  of  "  Shark  River, 
New  Jersey." 

The  inclosed  report  of  Assistant  Engineer  Doerflinger,  in  connection 
with  the  accompanying  map  of  the  river,  furnishes  all  desired  informa- 
tion in  regard  to  the  detailed  survey. 

As  will  be  fully  understood  from  the  faet^n  as  presented,  the  actual 
condition  of  the  commercial  interests  of  the  immediat'C  locality  and  of 
the  adjacent  country  doe«  not  appear  to  justify  the  expenditure  of  the 
large  amount  necessarily  required  to  construct  such  works  as  would 
render  the  small  harbor  formed  by  the  lower  basin  of  Shark  River  either 
ticcessible  to  seagoing  vessels,  or  sufficiently  commodious  for  anchorage 
ground.  Under  the  present  condition  of  affairs  it  does  not  seem  advis- 
able to  undertake  any  work  of  improvement,  and  therefore  no  project 
is  submitted  for  the  consideration  of  the  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

N.   MiCHLER, 
Lieutenant- CoUmel  of  Engineera^ 

Bvt.  Jirig/Gen,^  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT   OF   MR.    A.    D0ERFLIN<;ER,  ASSISTANT  ENGINEER. 

United  Stateb  Engineer  Office, 

New  York,  January  2,  1861. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  examination  and  sur- 
vey of  Shark  River,  New  Jerney  : 

Shark  River  discharges  into  the  Atlantic  Ocean  about  20  miles  miles  south  of  Sandy 
Hook.  It  extends  inland  nearly  10  mile^,  and  drains  a  comparatively  smaU  section  of 
the  adjacent  country.  Some  2  miles  above  its  mouth  it  enlarges  from  a  narrow  stream 
to  a  basin  over  a  mile  wide,  and  of  nearly  the  same  length.  The  depth  of  this  basin 
varies  from  1  to  3  feet.  At  its  lower  end  it«  width  contracts  to  about  900  feet,  but  the 
actual  water  section  is  still  further  reduced  to  about  600  feet  by  islands  of  low  marsh 
lands;  the  tidal  flow  is  further  obstructed  by  the  piles  and  timbers  of  the  wooden 
trestle- bridge  of  the  Long  Branch  Railroad,  which  spans  the  river  at  this  point.    Five 
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hundred  feet  below  the  latter  straotnre  again  the  river  is  crossed  by  a  Hecoud  wooden 
trestle-bridge^  the  length  of  which  in  900  feet.  Neither  of  these  bridges  is  provided 
with  a  draw,  and  they  therefore  %hnt  oft*  all  communication,  other  than  by  row-boats, 
between  the  upper  basin  and  the  lower  portion  of  the  river.  The  section  immediately 
above  the  mouth  is  the  one  had  nnder  examination  with  a  view  to  its  improvement. 

•  •  *  A  glance  at  the  map  shows  that  the  river  bed,  which  consists  of  sand,  is 
very  irregular  in  figure,  being  made  up  of  a  series  of  pools  from  4  to  8  feet  deep,  and 
of  shoals  dry  at  Ipw-water.  The  inlet,  at  the  date  of  the  survey,  had  the  position 
t»hown  on  the  chart,  the  bar  on  the  outside  being  drj-  at  low-water,  and  was  slowly 
working  to  the  northward  in  a  manner  characteristic  of  similar  ones  along  this  coast. 
This  shifting  tendency  of  the  inlet  accounts  in  a  measure  for  the  irregularity  of  the 
river  bottom ;  since,  as  the  position  of  the  inlet  changes,  the  force  and  direction  of  the 
tidal  currents  are  also  changed,  and  thus  new  channels  arc  scoured  out  and  neM^  shoals 
thrown  up. 

Owing  to  the  limited  amount  available  for  the  purposes  of  the  survey,  no  extended 
series  of  tidal  observations  were  made ;  two  gauges  were,  however,  set  up,  one  directly 
iuside  of  the  inlet  and  the  other  at  the  railroad  oridge,  and  observed  simultaneously 
during  the  progress  of  the  survey.  The  time  of  change  of  current  in  the  inlet  and  at 
the  railroad  bridge  was  also  noted.  From  these  bbservations  it  was  found  that  the 
average  rise  and  fall  of  tides  at  the  inlet  is  1^^  feet,  which  decreases  to  iV  o^^  foot  at 
the  bridge.  The  rise  and  fall  of  tide  in  the  ocean  at  this  point  is  about  4  feet.  This 
great  difference  in  the  tidal  range  gives  rise  to  strong  currents  in  the  inlet,  the  velocity 
of  which,  by  observations  made  on  surface  float's,  was  found  to  be  5  miles  per  hour. 
Although  no  systematic  series  of  current  observations  were  made,  the  following  consider- 
ations seem  to  warrant  the  conclusion  that  the  flood  current  is  considerably  stronger 
than  the  ebb.  The  mean  duration  of  fall  of  tide  was  found  to  be  T**  20">,  and  mean 
duration  of  rise  5*^  6*".  Also  mean  duration  of  ebb  curr«»nt  8^  10"',  whilst  the  mean 
duration  of  floo<l  current  is  but  4**  15»".  As  the  average  volume  of  water  passing  in 
through  the  ink't  is  equal  to  that  passing  out,  less  the  fresh- water  discharge  of  the 
river,  the  latter  being  very  small  compariKl  to  the  tidal  prism,  and  as  it  takes  nearly 
twice  as  long  to  discharge  this  volume  as  it  takes  the  same  to  pass  in  throng  the  in- 
let, the  above  conclusion  seems  justified.  The  flood  current  being  stronger  than  the 
ebb,  the  natural  tendency  of  the  cuncnt  action  mu^t  be  that  the  material  removed  by 
scour  will,  nnder  the  preponderating  a<;tion  of  the  flood  current,  work  its  way  up 
stream,  new  shoals  in  the  river  and  in  the  basin' being  the  result  of  this  action. 

To  secure  permanency  to  the  inlet  and  a  modification  of  the  existing  current  con- 
ditions must,  therefore,  be  essential  features  of  any  plan  of  permanent  improvement. 
To  effect  this  object  would  necessarily  involve  the  construction  of  extensive  works,  the 
cost  of  which  would  be  entirely  disproportionate  to  any  benefits  to  be  derived  from  the 
improvement.  As  far  as  could  be  learned,  the  river  at  present  is  entirely  without  com- 
merce, and  no  commercial  or  agricultural  interests  would  be  benetited,'even  were  the 
inlet  in  a  condition  to  admit  light-draught  vessels  to  enter  and  pass  out  of  the  same. 
The  river  at  present  is  available  only  for  the  use  of  fishing  and  pleasure  boats  during 
the  warm  season,  the  greater  number  of  which  are  owned  and  used  by  residents  of 
Ocean  Beach,  ^  summer  resort  located  on  the  south  shore  of  the  river, 
lam,  very  respectfully,  your  obedient  servant, 

A.    DOERFLINGKR, 

Principal  Assitftant  Enyineer. 
Lieut.  Col.  N.  MiCHLER, 

(.'orps  of  Engint'crSf  Bvi.  Brig,  den.,  V.  S.  A. 
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IMPBOVEMKNT  OF  DELAWARE  AND  SCHUYLKILL  BIVEUS;  OF  THE 
SUSQUEHANNA  ABOVE  RICHARD'S  ISLAND,  AND  BIYEBS  IN  NEW 
JBBSEY  AND  DELAWARE —HABBOB  IMPBOVEMENTS  IN  DELAWARE 
BIVBB  AND  BAY — CONSTBUCTION  OF  PIEB  AT  LEWES — ^DELAWABE 
BREAKWATER. 


report  of  colonel  j.  n.  macomb,  corps  of  engineers^  officer  tn 
charge,  for  the  fiscal  year  ending  june  30,1881,  with  other 
documents  relating  to  the  works. 

United  States  Engineer  Office. 

Philadelphia^  Pa.^  September  20, 1881. 
General  :  In  conformity  with  the  requirements  of  General  OrdersNo. 
1,  dated  Beadquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  May  26, 1881,  I  have  the  honor  to  transmit  herewith  the^ 
annaal  reports  on  the  surveys  and  examinations,  and  the  several  work8 
of  improvement  of  rivers  and  har]>or8  intrusted  to  my  care,  for  the  fiscal 
year  ending  June  30,  1881. 

In  transmitting  these  reports  I  desire  to  acknowledge  the  services  of 
Capt.  W.  Ludlow,  Corps  of  Engineers,  U.  S.  Army,  to  whom  I  am 
indebted  for  the  intelligent,  zealous,  and  cheerful  manner  in  which  he 
has  forwarded  these  works  during  the  past  fiscal  year. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  K  Macomb, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  EngineerHy  U,  S.  A. 


CoUynel  of  Engineers. 


F  I. 

improvement  of  DELAWARE  RIVER  BETWEEN  TRP^NTON,  NEW  JERSEY, 
AND  BRIDESBURG,  PENNSYLVANIA. 

The  act  of  June  14,  1880,  sippropriated  $10,000  for  continuing  this 
improvement. 

The  Delaware  River  at  Bordertown  is  divided  into  two  channels,  of 
which  the  western  one  is  used  for  the  up-river  traffic  to  Trenton,  and  the 
eastern  one  is  the  outlet  for  the  Delaware  and  Earitan  Canal. 

Both  are  shallow  and  for  the  improvement  a  selection  had  to  be  made. 

The  eastern  channel,  into  which  the  canal  debouches,  would  be  equally 
available  for  the  general  traffic  as  well. 

In  1878  it  was,  therefore,  determined  to  open  this  and  deepen  it  to  7 
feet  at  low- water  for  the  benefit  of  the  canal  navigation,  an«l  continue  the 
work  with  the  view  of  making  it  the  main  channel  of  the  river.  Dredg- 
ing began  in  1878  and  the  canal  traffic  was  relieved.  As  the  work 
progressed  it  was  found  necessary  to  build  two  dikes  for  the  purpose 
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of  preveiitiDg  a  portion  of  the  river  flow  from  passing  around  I)nck 
Island  and  entering  the  channel  from  the  other  side  with  injurious  effect. 

The  dikes  were  built  in  1879  with  good  results,  both  in  their  immediate 
vicinity  and  to  the  dredged  channel  below,  in  which  oj^erations  were 
continued. 

Contract  was  made  in  August,  1880,  with  Mr.  Herron,  at  22  cents  per 
cubic  yard.  The  channel  as  projected  having  a  length  of  1,500  yards, 
width  of  60  yards,  and  depth  of  7  feet  at  mean  low-water. 

By  November  20,  when  the  presence  of  heavy  ice  drove  off  the  dredge, 
30,000  cubic  yards  had  been  removed. 

The  ensuing  winter  was  exceptionally  severe  and  its  effects  were  espe- 
cially noticeable  in  the  vicinity  of  Bordentown.  A  heavy  gorge  formetl 
at  Kincora  Bar  about  2^  miles  below,  backing  up  the  river  to  an  unusual 
extent,  and  a  second  gorge  at  Periwig,  about  the  same  distance  above 
and  close  to  the  new  dikes,  which  threw  the  whole  force  of  the  river  and 
the  heavy  running  ice  against  them,  the  ice  and  water  flowing  over 
them  to  a  depth  of  6  or  7  feet,  tearing  off  the  cap  timbers  and  successively 
some  of  those  below,  and  carrying  out  a  considerable  amount  of  the 
gravel  filling  and  backing. 

The  improved  channel  below,  however,  exhibited  a  gratifying  stability. 

Dredging  was  resumed  in  April,  18S1,  and  continue<l  until  near  the 
end  of  the  month,  when  the  appropriation  was  exhausted,  47,645  cubic 
yanls  having  been  removed  under  the  contract  of  1880. 

On  June  ,'iO,  1881,  the  7-foot  phannel  from  the  canal  entrance  upwards 
was  within  800  feet  of  the  7-foot  curve  abreast  of  Duck  Island. 

With  a  portion  of  the  *  10,000  apiiropiiation  of  March  3, 18S1,  the 
restoration  of  the  dikes  was  nearly  completed  in  May  an<l  June. 

The  bids  received  in  response  to  advertisement  of  May  11,  for  continu- 
ing dredging  operations  were  rejected  as  excessive  and"  a  si)ecial  agree- 
ment was  Anally  made  with  Mr.  Herron  to  dredge  all  sand  salable  for 
building  ])urpo.ses  at  22  cents,  and  at  50  cents  for  other  material,  not 
salable,  to  l>e  landed  on  the  shore. 

The  contract  is  to  be  completed  during  the  present  season  and  should 
carry  the  7-foot  channel  through  to  abreast  of  Duck  Island. 

As  has  been  heretofore  reported,  it  is  probable  that  a  deflecting  dike 
from  the  Pennsylvania  shore  will  utimately  be  required  to  partially 
obstruct  the  flow  down  the  west  channel  and  direct  it  into  the  one  under 
improvement. 

The  river  be<l  in  this  vicinity  is  nearly  clear  sand,  permeated  with 
springs,  and  easily  acted  upon  by  water  in  motion. 

Dredging  in  such  material  is  simple  enough  as  a  mechanical  operation, 
but  the  results  of  the  dredging  are  more  obscure.  The  liveliness  of  the 
sand  is  such  that  a  general  lowering  of  the  river  bed  is  eftected  in  the 
vicinity  of  the  dredge,  rendering  it  difficult  to  deepen  within  flxed  limits 
and  to  make  the  atlvances  due  to  actual  amount  of  excavation. 

The  indications  of  .stability,  however,  are  better  than  mi  «;ht  be  expectetl 
with  such  material. 

For  the  continuance  of  the  improvement,  including  the  survey  of  the 
river  to  Trenton,  and  the  dredging  at  Kincx)ra  Bar  hitherto  estimated 
for  but  not  accomplished  on  account  of  the  lack  of  funds  and  the  pre- 
dominance of  the  Bordentown  dredging,  an  appropriation  of  $25,000  i« 
required  for  fiscal  year  1882-8*3. 

This  improvement  is  iu  the  collection  district  of  BurlingUm,  N.  J.,  which  is  also  tlio 
nearcHt  port  of  entry.  The  nearest  fort  and  light  bouse  are,  respectively.  Fort  Mifflin 
and  Fort  MifHin  light. 

Total  araonnt  appropriated  to  June  30,  1881 , . .  $81, 000  (H> 

Total  am  unt  expended  to  June  30,  1?-81 70,995  :*A 
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Money  statement 

July  1,  1880,  amount  available $10,002  4'2 

Amount  appropriated  by  act  appro ve<l  March  3,  1881 10, 000  00 

$20,002  42- 

July  1,  1881,  amount  expended  during  liscal  year,  exclusive  of 

out8t«nding  liabilities  July  1.18S) 9,91)5  38 

July  1,  1881,  outetauding  liabilities :K3  63 

10,319  01 

July  1,  1381,  amount  available 9,683  41 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30 ,18*^3.     25, 000  00 


COMMKRCIAT.  STATISTICS. 

The  navigation  of  the  Upper  Delaware  River  depends  chielly  upon  the  business  of 
the  two  canals  which  have  outlets  into  the  river,  rme  at  Bordentown,  N.  J.,  and  tho 
other  at  Bristol,  Pa. 

The  Upper  Delaware  and  the  Delaware  and  Raritan  Canal,  which  has  an  outlet  at 
Bordentown,  N.  J.,  forms  one  of  the  navigable  routes  between  Philadelphia  and  New 
York  for  steamers,  sailing  vessels,  barges,  &c. 

During  the  year  lf^7\)  the  number  of  vessels  passing  in  and  out  of  the  river  at  the 
outlet  of  the  canal  at  Bordentown  was  as  follows:  2,134  freight  steamers,  631  sailing 
vessels,  14,332  barges,  and,  112  rafts. 

The  tonnage  was  1,H7.-,134,  an  increase  in  the  number  of  vessels  over  1K78  of  1,337, 
and  tonnage  250,000. 

The  Delaware  Division  of  the  Lehigh  Canal  has  an  outlet  at  Bristol,  Pa.  The  num- 
ber of  vessels  passing  in  and  out  of  the  river  at  this  outlet  during  1H79  was  2,564  all 
kinds,  and  tonnage  (567,246. 

Eight  steamboat  companies  use  this  ])ortion  of  the  river  between  Trenton  and  Phil- 
:Hlelphia,  employing  twenty-two  steamers  and  seventeen  liarges  in  the  transportation 
of  pass<niger8  and  freight. 

No  statistics  for  the  year  just  past  have  been  received. 


Abstract  of  pvoposaU  received  by  Col,  J.  X.  Mavomb,  Corps  of  EntjineerSy  at  12  o* clock  m. 
Angust  27,  l!i*Ujfor  drtdgimj  in  Delaware  Eicer^  near  Bordentown,  X  J. 


NamesofbiddeiD.  I        Kthidt-uce.  ruS^vard    ^***'**™"'*"*^^*"    '''***''>™Pl^t€.  '      Remarks. 


( ^.  H .  Ferris Baltimore.  Md  . . . .  i(«)  45 

Mirhael  Herroii . . .    Itordentow  n.  N .  J .  22 


Spring     of     Oof.  1, 1881..  j 

1881. 
Sopt.  i,  18K1 . .    May  30, 1881 .    Lowest  bidder. 


Abstract  of  contract  enterid  iuto  by  Col.  J.  N.  Macomb,  Corps  of  Engineers,  during  theJtJ^cal 
ytar  ending  June  30,  \r<^\,  for  Improvement  of  Delaware  River,  mar  Bordentown,  X  J. 

Name  of  contractor.  Ke-idenee.  ^''^'^fi^"*»- ,        traVt^""  KemarkH. 


.  Per  CM.  yd.  j 
Michael  Herron Bordentown.  N.  J $0  22  I  Sept.  M  81^0,  Completed    May     30. 

I  I      l»t<l. 
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F    2. 

IMPROVEMENT  OF   DKIAWARE  RIVER  BELOW   BRIDESBURO,  PENNSYL- 
VANIA. 

The  points  at  or  near  which  obstructious  to  the  free  navijjfatiou  of  the 
Delaware  River,  below  Bridesburg,  now  exist  may  be  summarized  as 
follows : 

1.  Five-Mile  Point,  between  Bridesburg  and  Philadelphia. 

2.  Between  Petty's  Island  and  Philadelphia. 

3.  Smith's  Island  Bar,  between  Philadelphia  and  Camden. 

4.  A  shoal  in  mid-channel,  near  Greenwich,  Philadelphia. 

5.  The  Horseshoe,  between  Philadelphia  and  the  League  Island 
'^Bxy  Yard. 

These  five  localities  may  be  considered  as  lying  within  the  harbor  of 
Philadelphia  i»roper. 

6.  Mifflin  Bar,  3  or.3J  miles  below  League  Island. 

7.  Schooner  Ledge,  l>etween  Chester  and  Marcus  Hook. 

8.  Cherry  Island  Flats,  opposite  Wilmingtim,  Del. 

y.  Bulkhead  Shoals,  above  Pea  Patch  Island,  upon  which  Fort  Dela- 
ware is  built. 

10.  Dan  Baker  Shoals,  half  way  between  Philadeli)hiaand  the  sea. 

Below  these  shoals  Avhi<'li  are  usually  considered  as  lying  at  the  head  of 
Delaware  Bay,  there  are  other  shoals  with  a  draught  of  water  over  them 
insufficient  lor  the  present  requirements  of  commerce. 

The  river  and  harbor  act  of  June  14, 1880,  made  special  appropriations 
for  Schooner  Ledge  and  Cherry  Island  Flats  (which  are  therefore  else- 
where reported  upon  in  detail),  and  appropriated  $85,000  for  the  gen- 
eral improvement  of  the  Delaware,  allotting,  however,  $40,000  for  opera- 
tions near  Petty 's  Island,  and  $10,000  for  Smith's  Island  Bar.  These 
allotments  left  a  balance  of  $35,000  only,  for  the  remaining  points. 

It  was  impossible  with  this  limited  amount  to  do  more  than  continue 
operations  where  they  hatl  been  in  progress  at  the  most  important 
points. 

The  reports  in  detail  for  each  locality  are  as  follows: 

FIVE-MILE   POINT. 

The  deep-water  channel  lying  along  the  Philadelphia  front,  terminates 
below  Five-Mile  Point,  and  is  separated  by  a  bar  froni  the  deep  water 
which  exists  opposite  Bridesburg,  and  extends  down  towards  the  east, 
or  New  Jersey  side  of  Petty's  Island.  A  narrow  curved  channel  with  a 
low- water  depth  of  f>  feet  only,  connects  the  two  close  under  Five  Mile 
Point,  and  the  up-river  navigation,  consisting  of  numerous  passenger 
steamboats  and  heavy  tows  of  canal  barges  en  route  to  and  from  the  two 
canals  debouching  into  the  Delaware  at  Bristol  and  Bordentown,  is 
greatly  inconvenienced  by  the  frequent  injury  and  delay  due  to  ground- 
ing. 

During  the  past  year,  for  the  relief  of  this  traffic,  the  channel  across 
the  bar  was  dredged  to  9  feet  at  low- water,  with  a  width  of  75  feet,  over 
:  a  distance  of  about  700  feet,  at  an  expense  of  $2,500.  This  was  regarded 
as  a  temporary  expedient  only,  and  no  degree  of  permanence  was  antici- 
pated. In  fact,  by  the  end  of  the  fiscal  year  the  channel  had  again 
shoaled  to  within  a  foot  of  its  original  depth.  It  may  be  assumed  that 
no  further  expenditure  at  this  point  would  be  judicious,  unless  the 
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amount  to  be  expended  be  large  enough  to  eflfect  a  radical  alteration  in 
the  regimen  of  the  river. 

Fortunately  the  latest  charts  have  shown  the  existence  of  a  narrow- 
but  straight  up-river  channel,  close  under  the  upper  end  of  Petty's 
Island,  through  which  the  river  currents  run  true.  It  seems  probable 
that  this  channel  is  due  in  some  measure  to  the  building  up  of  the  point 
of  the  island  by  dredging  contractors  as  a  dumping-ground,  and  that 
the  deepening  and  widening  of  it  by  dredging  would  be  permanent. 

It  is  proposed  to  effect  this  during  the  ensuing  season. 

BETWEEN  PETTY'S  ISLAND  AND  PHILADELPHIA. 

The  construction  of  the  artificial  channel  through  the  bar  in  this 
vicinity  that  separated  the  deep  water  lying  off  the  upper  part  of  Phil- 
adelphia from  the  main  channel  below,  was  begun  in  1879,  and,  under 
one  temporary  and  two  regular  contracts,  has  continued  until  the  present 
time. 

As  reported  last  year,  the  channel  on  July  19, 1880,  had  a  width  of  100 
feet,  24  feet  deep  at  mean  low-water. 

With  the  $40,000  allotDjent  of  river  and  harbor  act  of  June  14, 1880, 
further  contract  was  made  in  August,  and  by  June  30,  1881,  the  24-feet 
channel  had  been  widened  125  feet,  giving  it  a  total  width  of  225  feet. 
The  current  contract  will  be  completed  in  August,  and  a  new  one  will 
be  thereafter  made  for  continuing  the  widening. 

The  business  of  tbis  portion  of  the  harbor,  due  to  the  Beading  ship- 
ments, and  the  large  grain  elevator  recently  put  in  operation,  is,  as 
shown  by  the  commercial  statistics,  rapidly  increasing  in  extent  and 
value.  Accommodation  for  this  business  can  only  be  efiTected  by  a  con- 
siderable increase  of  cbauuel  width,  for  which  liberal  expenditures  will 
be  required. 

BAB  BETWEEN  PHILADELPHIA  AND  CAMDEN. 

From  both  ends  of  Smith's  Island  bars  extend  up  and  down  stream 
to  the  great  inconvenience  of  vessels  passing  from  one  side  of  the  island 
to  the  other,  and  particularly  of  the  passeuger  traflftc  between  the  two 
cities. 

The  up-river  bar  in  especial  has  a  great  development  and  nearly  unites 
with  one  coming  down  from  the  lower  end  of  Petty's  Island.  An  allot- 
ment of  $10,000  was  made  in  the  river  and  harbor  act  of  1880,  out  of 
the  general  appropriation  for  the  river.  In  view  of  the  doubts  that 
were  felt  as  to  the  permanency  of  any  channel  dredged  through  this 
bar,  careful  examination  was  made,  resulting  in  the  recommendation 
that  with  a  portion  of  the  appropriation  a  channel  should  be  opened  to 
a  depth  of  9  feet  in  a  direction  as  nearly  as  possible  in  the  line  of  flow 
from  Cooper's  Point,  Camden,  toward  Shackamaxon  street,  Philadel- 
phia. 

Between  September  13  and  September  30,  1880,  10,000  yards  were 
dredged,  resulting  in'a  channel  10  feet  deep  and  200  feet  wide. 

The  work  was  executed  as  rapidly  as  possible  and  with  unexpectedly 
favorable  results.  The  flow  of  the  currents  appeared  competent  to 
maintain,  and  even  slightly  to  deepen,  the  channel,  and  suggested  an 
anticipation  that  the  channel  east  of  Smith's  Island  might  become  the 
route  for  many  of  the  vessels  drawing  12  and  15  feet  that  now  throng 
the  narrow  main  passage  between  Smith's  Island  and  Philadelphia. 

It  is  proposed  during  the  ensuing  season  to  expend  the  balance  of 
the  appropriation  of  June,  1880,  in  widening  this  channel  to  400  feet. 
47  E 
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SHOAL  NEAR  GREENWICH. 

As  reported  last  year,  this  shoal  has  16  or  18  feet  only  over  it  at  low- 
water,  and  shoald  undoubtedly  be  removed  as  soon  as  the  funds  can  be 
provided. 

The  estimated  amount  of  dredging  required  above  the  24  feet  mean 
low- water  place  is  250,000  cubic  yards,  which  will  cost  about  $75,000. 

THE  HORSESHOE. 

This  portion  of  the  river  is  so  named  from  its  peculiar  topography. 
It  constitutes  the  lower  part  of  the  harbor  proper  of  Philadelphia,  and 
while  the  curved  form  of  the  channel,  is,  to  a  certain  extent,  disadvan- 
tageous the  channel  depths  are  ample  for  all  present  requirements. 

The  lighting  of  the  course  by  means  of  two  sets  of  ligh^hou8es,  now 
constructing,  will  obviate  most  of  the  summer  difficulties.  The  serious 
ones  are  developed  during  the  winter  season. 

The  Horseshoe  may  be  said  to  begin  at  Gloucester  and  terminat-e  at 
Eagle  Point.  Between,  the  river  widens  to  double  its  dimensions,  with 
broad  shaUows  in  the  concavity  on  the  New  Jersey  side,  and  the  Horse- 
shoe shoals  extending  out  from  the  convex  shore. 

I  The  ice  fills  this  enlargement,  lodging  on  the  flats  and  becoming  fixed 
in  position,  while  the  channel  is  choked  with  floating  masses  that  accu- 
mulate until  gorged,  and  movement  ceases  until  a  change  of  tide  partly 
relieves  the  pressure.  The  city  ice-boats  are  frequently,  though  not  al- 
ways, successful  in  loosening  the  jam  sufficiently  to  get  vessels  through. 

An  incidental  disadvantage  in  this  locality  is  caused  by  the  opening 
back  of  League  Island,  by  means  of  which  a  certain  loss  of  flow  in  the 
Delaware  occurs,  injurious  both  to  the  Delaware  and  to  the  maintenance 
of  the  channel  depths  in  the  Schuylkill,  near  the  mouth  of  which  the 
lower  end  of  Back  Channel  discharges. 

Suitable  means  should  be  found  both  to  correct  the  difficulties  of  the 
winter  navigation  of  the  Horseshoe  and  those  due  to  the  flow  through 
Back  Ghannel. 

The  subject  has  been  heretofore  investigated,  but  owing  to  the  con- 
siderable expense  involved  in  any  adequate  measures  and  the  greater 
pressure  for  exi)enditures  at  other  points, .no  decisive  steps  have  ever 
been  taken. 

Further  report  will  hereafter  be  made. 

MIFFLIN  BAR. 

t 

This  obstruction  is  the  first  common  to  all  vessels  trading  to  this  port, 
and  consists  of  an  up  and  down  stream  bar  separating  two  deep  chan- 
nels. 

An  artificial  channel  having  a  diagonal  direction  across  the  bar  was 
begun  in  1873,  and  dredging  has  progressed  yearly  since.  The  original 
depth  at  low- water  was  17  feet. 

The  Annual  Keport  of  the  Chief  of  Engineers,  1879,  page  426,  shows 
that  at  that  time  a  channel  2G  feet  deep  at  mean  low-water  existed,  aft«r 
vigorous  operations  by  two  powerful  dredges. 

The  report  for  1880  indicates  a  reduction  in  depth  to  24  feet,  notwith- 
standing that  dredging  was  continued,  the  reduction  in  draught  being 
due  to  the  fact  that  but  one  dredge  was  employed,  and  that  of  a  character 
not  suited  to  such  deep  work. 

During  the  past  year  the  work  has  been  still  less  satisfactory-.    Con- 
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tract  was  made  in  October,  1880,  with  $25,000  of  the  $8.5,000  of  the  ap- 
propriation of  June  14, 1880.  A  small  amount  of  work  was  done  in  No- 
vember and  early  December,  when  the  ice  compelled  the  withdrawal  of 
the  plant.  Instead  of  resuming  operations  early  in  the  spring,  the  con- 
tractor  was  backward  in  providing  a  suitable  dumping  place  for  the 
dredgings,  and  in  consequence  did  not  begin  until  May.  By  the  30th 
June,  13,252  cubic  yards  only  had  been  dredged. 

The  consequence  of  this  inefficient  execution  is  that  at  the  close  of  the 
fiscal  yeaa*  the  low- water  depth  of  the  channel  has  decreased  to  22  feet, 
which  is  entirely  inadequate  to  the  requirements  of  the  Delaware  traffic. 
The  contract  was  to  have  terminated  on  June  30,  but  the  time  was 
extended  to  September  30. 

The  improvement  of  Mifflin  Bar  has  some  features  not  shared  by  any 
other  locality  now  under  treatment,  except  possibly  the  channel  through 
Cherry  Island  Flats. 

Experience  has  demonstrated  that,  in  order  to  counteract  the  filling 
due  to  natural  causes,  an  annual  expenditure  is  required  for  dredging, 
and  it  is  possible  that  in  time  the  successive  yearly  removal  of  deposits 
would  at  length  establish  a  satisfactory  regimen.  The  amount  of  dredg- 
ing required,  however,  would  be  immense.  There  is  reason  to  believe 
that  this  amount  could  be  largely  reduced  by  such  rapid  and  energetic 
work  as  would  suffice  to  compel  the  tidal  currents  to  aid  rather  than 
oppose. 

The  construction  of  permanent  works  in  the  alluvial  bed  of  a  tidal 
stream  of  the  dimensions  of  the  Delaware  would  involve  a  great  cost, 
and  should  be  postponed  until  clearly  proven  to  be  necessary. 

It  is  proposed  during  the  ensuing  fiscal  year  to  expend  $45,000  of  the 
appropnation  of  March  3, 1881,  in  dredging  to  a  depth  of  26  feet  at 
mean  low-water,  and  by  rapid  work  to  ascertain  what  width  of  channel 
of  that  depth  can  be  secured,  and  observe  the  resulting  action  of  the 
tides. 

SCHOONER  LEDGE  AND  CHEERY  ISLAND  FLATS, 

respectively  18  and  27  miles  below  Philadelphia,  are  obstructions  whose 
removal  is  of  great  importance.  Each  has  its  distinct  appropriation 
and  separate  report. 

BULKHEAD  SHOALS. 

With  the  increased  dimensions  of  shipping  and  the  improvements  in 
progress  at  other  points,  these  shoals  are  becoming  a  more  serious  ob- 
struction every  year. 

The  channel  is  now  22  feet  in  depth  and  narrow,  and  vessels  are  con- 
stantly grounding,  or  compelled  to  anchor  above  and  below  to  await  the 
rise  of  tide.  A  considerable  exi)enditure  will  be  required  to  deepen  and 
widen  the  channel  in  the  vicinity  of  the  Deep-Water  Point  Eanges. 
Being  a  flood-tide  channel,  the  obstructions  are  found  near  the  upper 
end,  and  it  is  probable  with  the  removal  of  the  wrecks  lying  in  the 
vicinity  that  the  depth  of  24  or  25  feet  can,  with  a  few  years'  work,  be 
made  permanent. 

In  consequence  of  the  lack  of  sufficient  funds  to  accomplish  any  val- 
uable results,  no  expenditures  were  made  upon  these  shoals  during  the 
past  year,  although  an  allotment  of  $8,000  or  $10,000  was  reserved  there- 
for out  of  $85,000  a[)propriated  in  June,  1880.  With  this  balance,  and 
a  further  sum  of  $32,000  out  of  the  $100,000  appropriated  March  3, 1881, 
contract  will  be  made  during  the  ensuing  season  for  dredging  a  24-foot 
channel  to  as  great  a  width  as  the  funds  available  will  admit. 
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DAN  BAKER  SHOALS. 

These  shoals  lie  across  the  expansion  of  Delaware  River,  below  Beedy 
Island,  and  are  probably  due  in  part  to  this  spreading  of  the  shores,  and 
in  part  to  the  change  of  direction  in  the  course  of.  the  stream. 

As  in  the  case  of  Bulkhead  Shoals,  two  sets  of  range  lights  are  re- 
quired to  mark  the  course. 

The  channel  depths  are  22  and  23  feet,  and  while  hitherto  no  expend- 
itures have  been  made  in  this  locality  by  reason  of  the  insufficient 
appropriations  and  the  urgency  at  other  points,  the  pressure  for  a  modi- 
fication of  the  difficulties  encountered  is  steadily  increasing.  The  chart 
fix)m  a  recent  survey  shows  that  in  order  to  connect  the  24-foot  curves 
above  and  below  the  shoals  dredging  will  be  required  for  a  distance  of 
about  1,800  yards  with  an  average  depth  of  cut  of  about  1  yard.  In 
order  to  meet  the  requirements  of  navigation,  the  channel  width  should 
not  be  less  that  300  yards.  The  material  to  be  removed  is  sand  and  mtid, 
and  since  the  excavation  would  be  made  along  the  natural  channel,  that 
is,  the  line  of  present  deepest  water,  it  is  not  believed  that  any  extraor- 
dinary tendency  to  fill  woiUd  be  developed  by  the  deepening. 

The  improvement  might  therefore  be  expected  to  prove  at  least  semi- 
permanent in  its  character. 

PROPOSED  APPLICATION  OF  THE  $100,000   APPROPRIATED  IN  ACT  OF  MARCH   3,    1H81, 
FOR  DELAWARE  RIA^R  BELOW  BRIDESBURQ. 

Continuing  operations  at  Mifflin  Bar $45,000 

Begin  operations  at  Bulkhead  Shoals 32,000 

Continuing  operations  at  Petty *8  Island  Bar 20,000 

Constructing  new  up-river  channel  past  head  of  Petty *8  Island 3, 000 

Total 100,000 

The  complete  removal  of  wrecks  within  as  brief  a  period  as  possible 
after  their  occurrence  will  always  be  an  important  feature  of  river  and 
harbor  improvements. 

Besides  being  dangerous  obstructions  themselves,  the  interference 
with  the  regular  flow  of  the  currents  due  to  their  presence  in  the  easily 
abraded  bed  of  an  alluvial  tidal  stream  like  the  Delaware,  which  has 
velocities  of  2  and  2^  miles  per  hour, is  liable  to  cause  immediate  changes 
of  channel  and  the  formation  of  shoals  that  rapidly  become  formidable 
in  dimensions  and  consequent  cost  of  removal. 

Up  to  June,  1880,  there  was  no  general  legislation  authorizing  the 
executive  officers  of  the  United  States  to  remove  these  wrecks,  and  the 
accompaning  list,  furnished  by  Mr.  G.  K.  Boss,  master  warden  of  this 
port,  shows  the  result  of  this  inaction. 

Section  4  of  the  river  and  harbor  act  of  June  14, 1880,  marks  the  inten- 
tion of  Congress  to  provide  generally  for  the  removal  of  all  wrecks  prej- 
udicial to  the  navigation  of  the  navigable  waters  of  the  United  States, 
and  is  an  invaluable  step  in  the  right  direction.  Some  difficulty  may, 
however,  be  encountered  in  carrying  out  the  provisions  of  the  act.  It 
may  prove  that  the  failure  to  mention  a  specific  sum  to  be  drawn  against 
by  the  Secretary  of  War  for  the  removal  of  wrecks  is  a  defect  in  the  law, 
and  the  condition  that  the  vessel  and  cargo  shall  be  sold  to  the  highest 
bidder  after  removal  is  clearly  disadvantageous  to  the  United  States. 

H  the  wreck  and  cargo  are  worth  more  than  the  cost  of  removal,  the 
owners  or  underwriters  may  generally  be  relied  upon  to  effect  it.    The 
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wrecks  remaining  to  be  removed  by  the  United  States  will  not  usually 
repay  this  cost.  Contract  having  been  made  for  removal,  the  value  of 
material  landed  will  in  a  great  measure  depend  upon  the  care  and  means 
employed. 

The  divers  who  do  such  work  will  expedite  their  own  labor  by  per- 
forming it  by  the  readiest  method,  irrespective  of  resulting  values,  and 
their  operations  caifnot  be  easily  supervised. 

If  the  executive  officers  charged  with  the  removal  of  these  derelicts 
were  authorized  to  use  the  existing  values  in  the  wrecks,  to  reduce  the 
cost  of  removal,  by  surrendering  the  wreck  and  cargo  to  the  contractors 
at  the  time  of  making  contract,  an  important  economy  would  be  attained, 
since  the  wreckers  would  have  an  interest  in  conserving  as  much  value 
as  possible,  and  could  therefore  offer  more  for  it  in  situ  than  any  one 
else,  either  then  or  later.  The  value  of  the  wreck  and  cargo  could  then 
be  made  a  direct  offset  to  the  cost  of  removal  with  resulting  economy 
and  simplicity  of  account.  It  is  assumed  that  the  officer  charged  with 
the  duty  shall  have  informed  himself  as  fully  as  i)ossible  of  the  condition, 
cargo,  &c.,  of  the  wreck. 

In  order  to  cover  this  point  as  well  as  to  meet  the  objection  to  an 
"  indefinite''  appropriation,  I  respectfully  recommend,  1st,  an  appropri- 
ation of  $5,000  *'  for  the  removal  of  wrecks  in  Delaware  Bay  and  River,'' 
to  be  used  in  getting  rid  of  the  more  formidable  obstructions  now  exist- 
ing or  that  may  hereafter  occur,  and,  2d,  that  the  slight  modification  be 
made  in  the  existing  law  of  June  14,  1880,  necessary  to  allow  of  the 
values  in  wreck  and  cargo  (when  declared  derelict  after  due  notice  to 
owners)  being  used  as  an  offset  to  the  cost  of  removal  at  the  time  of 
making  contract. 

In  other  words,  that  the  vessels  and  contents  may  be  sold  to  the 
wreckers,  who  nine  times  out  of  ten  will  bid  more  for- them  than  any 
one  can  after  removal.    The  existing  law  covers  the  tenth  case. 

The  appended  list  of  wrecks  is  not  necessarily  complete,  the  informa- 
tion having  been  collected  by  Mr.  Boss  in  the  only  method  now  practi- 
cable, viz,  from  the  pilots.  The  names  of  both  vessels  and  owners  are 
in  many  cases  wanting. 

ICE  HARBORS. 

The  manifest  necessity  for  the  protection  of  the  commerce  of  the  Del- 
aware by  the  construction  of  ice  harbors  at  suitable  points  for  the  shelter 
of  vessels  is  an  accepted  proposition  having  the  sanction  of  Congress  by 
repeated  legislation. 

The  following  quotation  is  made  from  Captain  Ludlow's  report  of  Jan- 
uary 24, 1880 : 

In  average  years  there  are  about  three  months,  viz,  between  December  15  and 
March  15,  daring  which  more  or  less  ice  is  running  in  the  Delaware.  This  ice  moves 
ap  and  down  stream  with  the  tides  and  from  side  to  side  of  the  channel,  according  to 
the  direction  and  velocity  of  the  wind,  and  at  times  fix)m  repeated  packing  may 
become  heavy  enough  to  crush  in  the  bows  of  a  large  iron  steamer,  if  they  be  not  suf- 
ficiently protected  against  it.  At  other  times  the  ice  may  be  only  an  inch  or  so  in 
thickness,  but  in  either  condition  is  dangerous  to  shipping,  and  especially  to  wooden 
vessels,  tha  thin  ice,  from  its  sharp,  cutting  action  at  the  water-line,  being  firequently 
rather  more  so  than  the  heavier  floes. 

The  past  winter  exhibited  some  abnormal  phenomena  for  this  lati- 
tude, freezing  taking  plaee  at  an  extraordinarily  early  day,  and  with  pro- 
longed periods  of  steady  cold  weather,  lasting  until  late  in  the  spring. 

At  one  time,  and  for  several  days,  the  entire  surface  of  the  river  and 
bay,  and  as  far  seaward  as  the  eye  could  reach,  was  covered  with  an 
unbroken  sheet  of  ice.    Fortunately  such  winters  do  not  occur  twice  in 
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a  century.  Again,  an  open  winter  occurs,  such  aa  that  of  1879-'80,  when 
scarcely  any  ice  formed.  It  is,  however,  the  average  condition  at  least 
that  must  be  provided  for,  and  it  may  be  assumed,  for  this  purpose,  that 
during  three  months  the  safety  of  the  Delaware  navigation  requires  the 
protection  of  ice  harbors. 

The  two  principal  existing  ones  are  at  New  Castle  and  Marcus  Hook, 
the  former  inclosing  about  6  acres  and  the  latter  recently  increased  from 
4  to  8  acres  by  the  construction  of  two  additional  piers. 

The  Chester  Harbor  is  small  and  incapable  of  enlargement,  and  the 
Reedy  Island  Harbor  has  completely  gone  to  decay. 

The  restoration  of  the  Reedy  Island  IlarbOr,  or  rather  its  reconstruc- 
tion about  6  or  7  miles  further  down,  is  today  most  urgently  demanded 
by  the  navigation  interest.  Vessels  entering  from  sea  are  apt  to  en- 
counter heavy  fresh-water  ice,  discharged  by  the  river,  while  those  on 
the  outward  journey,  having  come  down  from  New  Castle  with  one  tide, 
should  be  able  safely  to  await  a  favorable  wind  and  tide  for  going  to 
sea.  It  is  understood  that  in  the  absence  of  a  suitable  harbor,  vessels 
must  either  resort  to  the  dangerous  and  often  fritile  expedient  of  an- 
choring in  the  moving  ice,  or  submit  to  drifting  with  it,  thereby  losing 
the  distance  gained  and  running  the  risk  of  grounding. 

The  two  harbors  at  New  Castle  and  Marcus  Hook  are  so  essential  to* 
the  moving  traffic  of  the  river  and  are  so  crowded  with  vessels  at  cot- 
tain  times  as  to  call  for  protection,  against  a  yearly  increasing  evil, 
which  is  stated  in  the  report  by  Colonel  Ludlow,  previously  refeired  to, 
as  follows : 

The  pre-omption  of  these  costly  structures,  intended  to  protect  vessels  pursuing 
their  voyages  and  caught  in  the  ice,  by  other  vessels  that  occupy  them  during  the 
winter  merely  as  a  lyiug-up  place,  is  an  abuse  that  has  increased  until  the  ntiUty  of 
the  harbors  to  the  mteresta  intended  to  be  benefited  has  been  largely  ledaoed. 

And  the  recommendation  was  made  that  a  harbor-master  should  be 
appointed  by  the  United  States  to  exercise  control  over  all  vessels  en- 
tering the  harbor. 

It  is  desired  to  renew  and  emphasize  this  recommendation.  No  doubt 
exists  as  to  the  desirability  of  an  efficient  supervision  of  these  harbors 
for  at  least  three  months  in  the  year.  The  only  question  is  as  to  the 
means. 

Both  Marcus  Hook  and  New  Castle  are  places  of  small  papulation, 
and  ttie  appointment  of  a  harbor-master  by  the  local  authorities,  even 
were  it  desirable  to  transfer  the  duty  to  them,  would  fail  to  carry  with 
it  the  requisite  weight  to  enforce  necessary  measures.  In  order  to  a 
thorough  discharge  of  his  duties,  the  harbor-master  should  be  a  United 
States  officer;  and  since  neither  of  the^e  harbors  is  yet  completed,  and 
both  are  therefore  iu  charge  of  the  Engineer  Department,  United  States 
Army,  it  is  strongly  recommended  that  by  suitable  legislation  Congress 
should  authorize  the  temporary  appointment,  by  the  engineer  officer  in 
charge  of  the  river  and  harbor  improvements,  of  harbor-masters,  who 
shall  receive  their  instructions  from  the  United  States  Engineer  office, 
and  be  empowered  to  compel  a  vessel  either  to  change  her  position  or  to 
leave  the  harbor,  as  he  may  direct. 

Entirely  suitable  and  capable  persons  for  this  duty  can  be  engaged 
at  $3.50  per  day  for  the  period  of  employment,  which  should  continue 
during  the  ice  season. 

DISPOSAL  OF  DBEDGINGS. 

The  system  inaugurated  in  1879,  of  providing  in  all  dredging  contracts 
that  the  materials  dredged  shall  be  removed  from  the  tidal  limits  of  the 


Digitized  by 


Google 


APPENDIX    F.  743 

river,  either  by  landing  them  above  high- water  or  confining  them  by  a 
permanent  dike  or  bulkhead,  has  since  been  pursued,  with  marked  benefit 
to  the  navigation. 

The  material,  which  was  formerly  dredged  at  one  point  and  wasted  by 
dumping  it  at  another,  is  now  taken  entirely  out  of  the  stream  and  used 
in  filling  up  lowlands,  or  otherwise  usefully  disposed  of. 

Furthermore,  the  serious  injury  to  navigation  caused  by  the  indiscrimi- 
nate dumping  of  dredgings  to  the  annual  amount  of  millions  of  cubic 
yards,  both  in  deep  channels  and  where  too  little  depth  already  existed, 
has  been  checked,  and  the  local  authorities  have  been  enabled  to  promote 
a  wholesome  respect  for  existing  salutary  laws.  While  infractions  of 
these  laws  have  occurred,  their  open  violation  has  ceased  and  is  no  longer 
justified  by  public  opinion. 

The  cost  of  the  work  as  now  performed  is  not  much,  if  any,  greater 
than  formerly,  but  the  price  of  dredgings  is  a  function  ot  many  variables 
and  cannot  be  clearly  solved  for  one.  A  comparison  of  existing  prices 
with  those  of  former  years  shows  that  they  are  both  less  and  greater. 

As  might  be  anticipated,  the  contractors  adapt  their  methods  to  the 
altered  circumstances,  and  make  a  profit  by  filling  lowlands,  either  their 
own  or  otherwise,  that  under  competition  reduces  the  actual  cost  of 
dredging  to  nearly  or  quite  the  old  figures. 

The  economy  resulting  from  the  fact  that  a  great  source  of  injury  to 
the  navigation  has  -been  cut  off,  and  that  the  materials  now  dredged 
will  not  hereafter  have  to  be  rehandled,  is  beyond  computation. 

SURVEY  OP  DELAWARE  RIVER. 

The  act  of  June  14, 1880,  directed  a  continuance  of  the  survey  of 
Delaware  Eiver  which  was  begun  in  1878. 

For  the  purposes  of  the  survey  the  limit  of  the  river  was  assumed  to  be 
in  the  vicinity  of  Liston's,  where  engineering  constructions  have  been 
proposed,  and  which  is  usuaUy  regarded  as  the  head  of  the  bay. 

The  Annual  Report  of  the  Chief  of  Engineers,  1879,  pages  485-6,  gives 
the  progress  of  the  work  to  June  30, 1879, 

In  the  absence  of  any  special  appropriation,  and  with  funds  derived 
from  the  amount  allotted  in  the  survey  section  of  the  act  of  1880,  the 
work  has  been  continued  the  past  year  until  the  river  has  now  been  com- 
pletely surveyed  from  League  Island  to  below  Liaton's  Point,  and  charts 
are  in  course  of  preparation  on  a  scale  of  800  feet  to  the  inch,  which  will 
be  hei'eafter  submitted.  The  sextant  was  freely  used  in  this  work  not 
only  from  the  surveying  launch  for  the  hydrography,  but  for  a  rapid 
sketching  in  of  the  shore  lines  between  the  trigonometrical  stations. 

In  addition  to  the  surveys  specially  ordered,  frequent  examinations 
have  been  made  of  the  various  localities  under  improvement.  As  a  rule, 
a  survey  is  made  in  the  spring  preliminary  to  resumption  of  work,  occas- 
ionally again  as  the  work  progresses,  and  in  the  fall  before  the  close  of 
navigation.  In  the  ease  of  a  work  completed  during  the  season,  the  re- 
sults are  ascertained  before  final  payment.  The  successive  charts  con- 
stitute a  practical  history  of  each  work  essential  to  a  proper  understand- 
ing of  its  local  features  and  special  peculiarities. 

In  order  to  complete  the  survey  and  chart  of  the  tidal  section  of  the 
Delaware,  an  appropriation  of  $3,000  is  recommended  for  continuing  the 
survey  from  Philadelphia  toward  Trenton. 

GENERAL  REMARKS  AND  RECOMMENDATIONS.- 

The  task  of  regulating  a  stream  of  the  dimensions  of  the  Delaware  must 
be  regarded  as  a  formidable  one,  whether  from  the  point  of  view  of  time 
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or  cost.  In  order  to  attain  a  continuous  low-water  navigation  of  25  or 
26  feet  from  Philadelphia  to  the  sea,  large  annual  expenditures  will  be 
required  for  many  years  to  come,  and  the  greater  portion  of  these  will 
probably  be  needed  for  the  dredging  operations  necessary  for  the  re- 
moval of  shoals  and  silt  from  the  bed  of  the  stream.  In  addition  to  the 
Delaware  itself,  an  amount  of  dredging,  perhaps  half  as  great,  will  be 
demanded  for  the  improvement  of  its  numerous  affluents. 

Under  these  circumstances,  any  practicable  reduction  of  the  cost  of 
dredging  is  of  great  importance,  both  to  the  navigation  and  to  the  United 
States  Treasury. 

The  contract  system  generally  in  force  for  this  work  has  some  serious 
defects. 

The  appliances  owned  by  the  contractors  have  not  as  a  rule  been  radi- 
cally improved  for  many  years.  The  requirements  of  their  business  are 
such  that  they  must  be  ready  to  take  any  sort  of  work  at  short  notice. 
The  dredging  plant  is,  therefore,  not  perfectly  adapted  to  any  one  kind 
of  work,  and  in  the  majority  of  cases  is  not  capable  of  economical  or 
scientific  work  at  aU.  The  English  and  Canadian  authorities  get  their 
dredging  done  at  stated  cost,  averaging  about  one-half  those  paid  for 
similar  work  in  this  country.  It  follows  that  either  the  American  con- 
tractors make  immense  profits  (which  is  certainly  not  the  ease),  or  that 
the  average  dredge  is  an  unscientific  and  costly  machine.  As  a  matter 
of  fact,  regarded  as  pieces  of  machinery  adapted  to  a  special  purpose, 
they  are  as  a  rule  extremely  defective. 

So  far  as  the  government  work  is  concerned,  the  remedy  is  obvious* 
In  any  stream  where  it  is  certain  that  large  amounts  of  dredging  will  be 
annuaUy  required,  the  United  States  should  build  their  own  plant  upon 
the  most  approved  plans  and  use  the  most  recently  perfected  appli- 
ances. In  the  Delaware  there  will  be  full  employment  for  at  least  three 
powerful  dredges,  with  the  necessary  scows  and  other  appliances.  The 
advantages  of  the  possession  by  the  United  States  of  an  efticient  dredg- 
ing plant  would  be  several. 

The  cost  of  dredging  would  be  greatly  reduced,  and  the  ultimate  ef- 
fectiveness of  the  approprialiops  for  river  and  harbor  works  would  be 
correspondingly  augmented. 

When  rapid  and  thorough  execution  is  required,  such  as  that  on  Mif- 
flin Bar,  the  government  dredges  could  be  trusted  to  do  the  work,  when 
few  contractors  could  be  found  with  proper  plant. 

At  such  times  as  an  emergency  called  for  the  immediate  use  of  a 
dredge,  it  could  be  had  without  loss  of  time. 

Hie  cost  of  many  of  the  smaller  dredging  works  would  be  reduced 
one-half  or  even  two-thirds.  For  the  larger  works  competition  tends  to 
keep  down  prices.  The  smaller  ones  fall  to  those  having  unemployed 
dredges  in  the  vicinity  at  prices  frequently  two  or  three  times  greater 
than  the  real  cost  of  the  work. 

The  appropriations  in  the  river  and  harbor  acts  for  improvements, 
being  usually  less  than  are  needed  for  the  execution  of  the  work  itself, 
aUow  no  margin  for  the  accumulation  of  plant  by  the  government,  ana 
special  authority  and  provision  are  therefore  required.  I  respectfully 
recommend  that  a  beginning  be  made  during  the  ensuing  year  by  means 
of  a  special  appropriation  of  $75,000,  independent  of  the  amounts  of 
appropriations  for  particular  streams,  for  the  construction,  under  plans 
to  be  prepared  in  this  office,  of  one  improved  dredge  and  three  scows, 
for  general  .use  in  this  district,  wherever  they  may  be  usefid. 

It  should  be  understood  that  even  were  three  dredges  owned  by  the 
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government,  there  would  still  be  full  occupation  for  all  serviceable  plant 
owned  by  contractors. 

Another  point  to  which  it  is  desired  to  invite  attention  is  the  proba- 
bility tliat  in  the  near  future  some  action  may  be  necessary  looking  to 
a  certain  regulation  or  supervision  of  shore  structures  on  the  banks  of 
streams  under  improvement  by  the  United  States. 

State  laws  generally  concede  to  riparian  owners  the  right  to  build  to 
low- water  mark  without  interference.  XJnder  these  laws,  and  with  ex- 
tensions beyond  low- water  authorized  by  the  local  authorities,  struc- 
tures have  been  built  whose  effects  are  manifestly  injurious  to  naviga- 
tion, and  will  continue  until  their  removal. 

It  often  escapes  observation  that  a  shore  structure  extending  into  the 
stream  so  as  to  interfere  with  the  flow  of  the  currents  may  be  as  detri- 
mental both  in  the  present  and  future  as  though  it  had  been  built  in  the 
middle  of  the  stream. 

Some  general  legislation  will  be  needed  to  correct  existing  and  possi- 
ble encroachments  of  this  character. 

ESTIMATE  FOB  1882-'83. 

For  the  continuance  of  the  works  now  in  progress,  there  will  be 
required  during  the  fiscal  year  ending  June  30,  1883,  not  less  than 
$160,000. 

This  estimate  makes  no  allowance  for  beginning  operations  on  Dan 
Baker  Shoals.  Should  such  allowance  be  made,  the  estimate  would  be 
increased  by  $50,000. 

SUMMARY  OF  AMOUNTS  RRCOMMENDED  FOR  APPROPRIATIONS  IN  THIS  REPORT. 

Improving  Delaware  River  below  Bridesburg,  Pa $150, 000  00 

Beginning  operations  on  Dan  Baker  Shoals 50, 000  00 

Bemoval  of  wrecks  in  Delaware  Bay  and  River 5,000  00 

Continuing  survey  from  Philadelphia  to  Trenton 3,000  00 

Construction  of  one  improved  dredge  and  appliances 75, 000  00 

Total 283,000  00 

The  total  appropriations  for  the  improvement  of  this  river  to  Jane  30, 1881,  are 
$535,000. 

Money  statement 

Jnlyl,  1880,  amount  avaUable $88,525  31 

Ampunt  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$188,525  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 43,403  54 

July  1,  1881,  outstanding  liabilities '     2,883  99 

46,287  53 

July  1, 1881,  amount  available 142,237  78 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883,  for  the  Delaware  River 150,000  00 

Ditto,  for  special  purposes  above  enumerated 133,000  00 

Total 283,000  00 
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LIST  OF  VESSELS  SUNK  IN  DELAWARE  BAY  AND  RIVER. 

Brig,  on  Dack  Creek  Flats.  (Buoyed.)  Sunk  about  five  years.  Owned  by  Ayres 
&  Prosoott. 

Two  schooners,  abont  3  or  4  miles  above  New  Castle.     (Buoyed.)    Sunk  in  1879. 

Schooner  Chas.  Devins,  about  three-fourth  of  a  mile  below  the  Buoy  of  the  Middle,  in 
the  channel.    (Buoyed.) 

Schooner,  close  to  the  turn  buoy  in  the  Pea  Patch,  Bight  of  New  Castle.  (Bnoyed.) 
Sunk  in  1879. 

Schooner,  below  Morris  Liston's,  upper  part  of  Duck  Creek  Flats.    (Buoyed.) 

United  States  steamer  Ironsides,  lower  inward  part  Horse  Shoe. 

Oyster  boat,  about  1  mile  above  New  Castle,  in  the  channel,  in  about  4  |fathoms 
water.    (No  buoy.) 

Oyster  boat,  above  Reedy  Island,  in  the  channel,  in  about  5  fathoms  water.  (No 
buoy.) 

Schooner,  one-quarter  mile  below  licht-sliip,  14-foot  bank.     (Buoyed.) 

Schooner,  1  mile  northeast  of  flats  (Miah-Maul),  sunk  August  24,  1880.  Owned  in 
LewiBton,  Del. 

Schooner,  upper  end  of  Bombay  Hook  Woods. 

Three-masted  schooner,  below  channel  buoy,  a  little  to  the  westward  below  New  Cas- 
tle.   (Channel  buoy.)    Sunk  about  two  jj^ears. 

Four  canal-boats,  a  little  below  Christian  street  wharf.  , 


Abstract  of  proposals  received  by  Coh  J.  N,  Macomb,  Corps  of  Engineers^  ai  12  o'clock  i 
August  17, 1880,  for  dredging  in  Delaware  Biver  near  Pettis  Island, 


No. 

Names  of  bidden. 

Residence. 

Price  per 
cubic  yard. 

Time  of  com* 
menoing. 

Time  of  com- 
^  pleting. 

Bemarks. 

1 

2 
3 

G.H.  Ferris 

Frank  Pidgeon^Jr. 
American  Dredg- 
ing Company. 

Baltimore,  Md..  . 

New  York  City.. 
Philadelphia,  Pa. 

10  49 

51 
49 

When  no^ed 
that  bid  is  ac- 
cepted. 

In  60  days.... 

Oct.  1,1880.... 

Dec  1,  1881 

Nov.  1, 1881 
Oct  1,  1881 

Lowest  bidder. 

Abstract  of  proposals  received  by  Col.  J.  N,  Macomb,  Corps  of  Engineers,  at  12  o'clcck  m,, 
August  28,  1880,  for  dredging  in  Delaware  Biver  between  Camden,  N,  J,,  and  PhUadel' 
phia,  Pa, 


No. 

Names  of  bidders. 

Hesidence. 

cSic%^aM.  Tocommence. 

1 
2 

G.H.  Ferris 

American  Dredg- 
•ing  Company. 

Baltimore,  Md.. 
Philadelphia,  Pa. 

$0  441 
39 

Sopt  1.  1880 
Atonoe 

Dec    1,    1880 
Bemoye  abont 

l.OOOyards 

per  day. 

Lowest  bidder 

Abstract  of  informal  proposals  received  by  Coh  J.  N,  Macomb,  Corps  of  Engineers,  in  respquH 
to  a  circular  letter  of  September  9,  1880,  inviting  same  for  dredging  at  Five-Mile  Point, 
Delaware  Biver. 


No. 

Names  of  bidders. 

Besidence. 

Dredging.  ,         Bemarks. 

1 

1 
2 
3 

Amf^rfrATi  T)rAil0incr  nnmriAnv 

Philadelphia.  Pa 

Baltimore.  Md 

New  York  City 

Pereu.yd. 
$0  46 
42 

88^ 

Frank  Pideeon.  jr 

Lowest  bidder. 
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Abstract  of  proposals  received  by  Col,  J.  X,  Mctcomb,  Corps  of  Efigineers,  at  12  o^olock  m., 
October  11,  lySO,  for  dredging  in  Delaware  River  at  Mifflin  Bar, 


Residence. 

Dredging. 

Xo. 

Names  of  bidders. 

Contractor  to  use  his 
own  plant  and  se- 
onre  nis  own  place 
of  deposit. 

Contractor  to  use 
government  plant 
and  deposit  on  gov- 
ernment lands. 

Remarks. 

1 
2 
3 

National  Dredging  Com- 
pany. 

American  Dredging  Com- 
pany. 

Frank  Pidgeon,  jr 

Washington,  D.C. 
Philadelphia,  Pa.. 
New  York,  N.Y.. 

Per  cu.  yd. 

♦0  37i 

43 
83 

Per  cu.  yd. 
10  34 

41 

88 

Provided  that  they  are 
awarded  the  contract 
for  Schuylkill  River. 

Provided  that  they  have 
the  exclusive  use  of  the 
government  plant 

Lowest  bidder. 

Abstract  of  contracts  entered  into  by  Col.  J.  N,  Macombf  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  20,  1881,  for  improvement  of  Delaware  Biver  belatv  Bridesburgj  Pa, 


Names  of  contrac- 
tors. 

Residence. 

• 

LocaUty. 

1 

ll 

Remarks. 

Amerian  Dredging 
Company. 
Do 

Philadelphia.  Pa. 
....do 

Near  Petty's  Island. 
Smith's  Island 

Perou.yd, 
$0  46 

39 

1880. 
Aug.  26 

Sept  6 

Sept  18 
Oct  25 

Completed  Septem- 
ber 30,  1880. 
Completed. 

Frank  Pidgeon,  jr. . . 
Do 

New  York,  City. 
..,.do 

Five-Mile  Point  .... 
MiflUnBar 

al* 

COMMERCIAL  STATISTICS. 

[Taken  from  the  books  of  the  Maritime  Exchange,  Philadelphia,  firom  January  1  to  December  31, 1880.] 

Americau  yessels  ODtered  fro^  foreign  ports : 

Vessels  (cargo) 474 

Tons  (cargo) 282,362 

Vessels  (ballast) 10 

Tons  (ballast) 8,744 

American  vessels  cleared  for  foreign  ports : 

Vessels  (cargo) i 313 

Tons  (cargo) 228,428 

Vessels  (ballast) 34 

Tons  (ballast) 10,534 

Foreign  Ttessels  entered  from  foreign  ports : 

Vessels  (cargo) 1,059 

Tons  (cargo) 882,611 

Vessels  (ballast) 170 

Tons  (ballast) 119,443 

Foreign  vessels  cleared  for  foreign  ports : 

Vessels  (Cargo) 1,136 

Tons  (cargo; 899,996 

Vessels  (ballast) 22 

Tons  (ballast) 10,579 
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Number  of  coastwise  arriTals : 

Steamers 1,872 

Ships 7 

Barks 50 

Brigs , 44 

Schooners ^ 4,152 

Number  of  coastwise  clearances : 

Steamers 1,846 

Ships 19 

Barks 54 

Brigs 49 

Schooners 3,393 

Exports  of  grain  and  petroleum  from  the  port  of  Philadelphia  from  1870  to  1880,  inclusive. 


1870. 
1871., 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 


Grain. 


OiL 


ButheU. 


3. 
5, 
7, 
20, 
12, 
28, 
31, 
27, 


797,946  1 

666,768 

601,085  I 

241.865 

631. 016 

830,420 

888,260 

684,487 

387,851 

802,234 


Barr^. 
1, 101, 636 
1,256,866 

I,  891, 764 
1.572,242 
1, 887, 574 
1,898,935 
986,799 
1,508.833 
1,726,118 
1,084,682 


Shipments  of  anthracite  coal  from  Port  Bichmond  by  the  Philadelphia  and  Beading  Bail- 
road  Company f  from  1870  to  1880,  inclusive. 


Tons. 

1870  1,951,467 

1871 2,343,025 

1872 2,238,850 

1873 2,226,866 

1874 2,051,127 

1875 1,7Q3,459 


Tons. 

1876.. 1,832.627 

1877 2.784,657 

1878 2,136,215 

1879 2,618,309 

1880 1,631,603 


Exports  to  foreign  countries  from  the  port  of  Philadelphia  during  1880. 

Bacon  and  hams $4,800,872 

Beef;  salt 222,909 

Beef,  fresh 576,718 

Boards,  lumber,  bark,  &c 715,733 

Books 30,928 

Butter 94.978 

Cars,  carriages,  &c , 71,582 

Chemicals  and  drugs 74,581 

Cheese 23,526 

Coal 208,237 

Com 9,951,936 

Com  meal 56,356 

Cotton 2,883,830 

Fruits  and  vegetables 64,937 

Furs  and  fur-skins 109,454 

Iron  and  iron  manufactures 483,330 

Lard 1.017,273 

Lard  oil 25,002 

Leather  and  leather  manufactures 434,350 

Hides  and  skins 9,650 

Livestock 221.207 

Miscellaneous  articles 321,644 

Miscellaneous  breadstuffs 6^,769 

Miscellaneous  manufactures 627,424 

Molasses 138,836 
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Naphtha $88,936 

Oats 16,492 

Oil-cake 378,967 

Petroleum  (crude) 316,330 

Petroleum  (refined) 4,640,459 

Other  oils 41,940 

Residuum 16,034 

Rye - 5,600 

Sugar 4,486 

Tallow 554,298 

Tobacco,  leaf 837,070 

Wheat - 14,548,054 

Wheat  flour 1,478,856 


46,589,584 


RECAPITULATION. 


Statement  of  the  value  of  ea^orU  to  the  folloxoing  foreign  countries  from  Philadelphia  for 
year  ending  December  31,  1880. 


Coantriea. 


Austrift 

Belginm 

Brazil 

China 

Denmark 

Danish  West  Indies 

France 

French  West  Indies 

French  Possessions  in  Africa. 

Germany 

Englancf . . 


Scotland  . 

Ireland 

Gibraltar 

Nova  Scotia  and  New  Brunswick  . . 

guebec 
ritish  West  Indies 

British  Gaiana 

British  Honduras 

British  Possessions  in  Australasia  . 

Havti 

Italy 

Japan  

Mexico 

Netherlands 

Danish  West  Indies 

Portugal 

Russia  on  the  Baltic 

San  Domingo 

Spain 

Cuba 

Porto  Rico 

Sweden 

Norway 

Turkey  in  Africa 

United  States  of  Colombia 

y  enoKuela 


Totals.... 

Total  exports  during  the  year  1879  . 


Decrease  in  1880. 


American 
vessels. 


$44,985 


4,904 
138,864 
67,593 


41, 857 
5, 547,  553 
21,298 
222,414 
37,175 
10, 125 


109, 575 

76,832 

2  156 

162,728 


118,258 

134,363 

17, 421 

5,654 

223,670 


2,284 


580,229 
2,703 


24,829 


7. 687, 560 


Foreii 


en 

sis. 


$127. 016 

4, 291, 460 

43,033 

5,012 

679, 314 


6,  557, 601 

50,269 

7,125 

2,  031, 547 

13, 899. 817 

238.613 

5.114,757 

718,985 

32, 312 

3,718 

242,327 

5,080 


6,188 

001,760 

47,229 

729 

1, 598, 184 

2,424 

1, 691, 181 

24,734 


246,343 

133,555 

9,222 

87,272 

65,179 

27,528 

9,717 

2,793 


38.902,024 


Total  value. 


$127,  Olfl 

4,291,460 

68.018 

5,012 

679. 314 

4.904 

6,696,465 

117, 862 

7,125 

2, 073. 404 

19, 447, 370 

2.59, 911 

5, 337, 171 

756,160 

42,487 

3.718 

441, 902 

81,012 

2,156 

162,728 

6,188 

901.760 

165,487 

135,092  • 

1, 615. 605 

8,078 

1, 914. 851 

24,734 

2,284 

246.343 

713, 784 

12,015 

87,272 

65,179 

27,528 

9,717 

27, 622 


46,589.584 
50, 685, 838 


4,096,254 


Foreign  imports  during  1880. 

Bark $621,805 

Books 152,951 

Coffee  and  spices 91.680 

Drues,  chemicals,  and  dyestuffa 2,462,753 

Earthenware  and  stoneware 631, 053 

Fish  and  provisions 44,475' 

Grass  and  seeds 89,544 
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Hair  and  skins $540,498 

India-rubber  (crude) 523,247 

Iron  and  hardware 8,602,144 

Jewelry  and  precious  stones 395,348 

Krvolite 93,662 

Marble 80,762 

Metal  and  manufactures 095,447 

Mineral  and  mineral  substances 571,130 

Miscellaneous  articles 1,936,090 

Miscellaneous  manufactures 6,239,252 

Molasses 3,221,635 

Oils,  paint«,  and  glasswara 287,266 

Paper  material 257,332 

Salt 252,604 

Sugar 5,464,677 

Tin 2,565,679 

Vegetables  and  fruit 1,576, 195 

Wines  and  liquors 303, 7W 

Wool 1,232,816 


38,933,ai2 


RECAPITULATION. 


Statement  of  the  value  of  goods  imported  direct  from  foreign  oouniriea  to  port  of  PhiladeU 
phia  for  the  year  ending  December  31,  1880. 


Coantrie*. 


In  American 
vessels,      i 


In 


veSi^li^     Totals  1880. 


Azores 

Belffiiim 

Brazil 

Cape  Colony 

Central  America. 
ChiU. 


$256,987  ' 


$17,303 
2,165.408  . 
102,657  I 


Cuba. 

Denmark 

Danish  West  Indies 

DatchWest  Indies 

England 

British  Possessions  in  Africa. 

British  East  Indies 

British  West  Indies 

British  Guinea. 

British  Possessions,  all  other. . 

France 

French  West  Indies 

French  Possessions  in  AiHca.. 

Germany 

Greenland 

Greece 


5,731,100  I 


106,671 

1, 857, 728 

7,268 


22,204 
8,368,076 


274,666  , 


3.444 
423,480 


31,426  I 
14,854 


Hayti. 

Ireland 

Italy 

Mexico. 

Netherlands 

Nova  Scotia 

Ontario 

Pern 

Portugal 

Porto  Rico 

Bassia  on  the  Baltic 

Russia  on  the  Black  Sea  . . . 

Scotland 

Spain 

Sweden  and  Norway 

Turkey  in  Europe 

Turkey  in  Asia 

United  States  of  Colombia. 

TJrujruay 

Tenezuela 


76,421 


74, 745 
52,063 


21730 


42,175 
25,873 


30,581 

3,216 

350 


20,372 


Totals  for  1880. 
Totals  for  1870. 


Increase  1880  over  1870. 


16, 505, 167 
15, 600,  064 


5,103 


7  688 

12, 752;  466 

420 

4,525 

180,702 

24,280 

2,025 

440,006 

404,057 

06,400 

672,125 

78,808 

180,508 

31,670 

25,783 

1.200,700 


225,604 

14,663 

660 


234,026 

18.361 

665,617 

486.203 

158. 676 

688,131 

462.008 

16,446 

31,100 

0,636 

4,502 

44,064 


23, 428,  665 
11, 724, 486 


11,704,180 


$17,303 

2,166,408 

350,644 


106, 571 

7,588,823 

7,268 


20.082 

21,121,441 

420 

4,625 

404.368 

24,289 

2,026 

463,350 

017.637 

06.400 

703,661 

03,662 

180,608 

108,000 

26,783 

1.276,536 

62,063 

226,604 

36,302 

660 


276,201 

44,234 

605, 018 

486,203 

189, 157 

691,347 

462,367 

16.446 

31,100 

0.636 

4,502 

64,436 


38,038.832 
27, 224, 640 


11, 700, 283 


Totals  1870. 


$1, 179. 966 

1,350.200 

2S 

523 

46,611 

7,296.003 

46,296 

106 


13,964,089 


95.38» 
302,321 


77,974 

380,021 

90,  a» 

906,999 

70,661 

20.864 

93,441 

68 

912,369 

72.188 

66,044 

60,020 


48,640 

80,710 

133,640 

25,718 


348.110 
73,018 


14.613 
11,601 


156.373 


27, 224, 640 
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Importations  of  sugar  and  molasses  at  the  port  of  Philadelphia,  1879  and  1880. 

SUGAK. 


TenTB. 

BarrelB. 

Hogaheads. 

Boxes. 

Basketa. 

Tierces. 

Bags. 

New  Orleans, 
hogsheads. 

1879 

93, 012 
78,105 

1,010 
691 

446 

3,316 
2,058 

6,109 

1880 

2,706 

1,741 

MOLASSES. 


Tears. 


1K79. 
1880. 


Hogsheads.    Tierces.    Barrels. 


99,003 
92.664 


9, 929  186 

8, 683  804 


Value  of  the  exports  and  imports  at  Philadelphia  for  the  last  ten  years. 


Tears. 


Exports. 


1871  , 
1872. 
1873, 
1874  . 
1875. 
1876. 
1877. 
1878. 
1879. 


$20, 688, 551 
20, 484, 803 
29. 683, 186 
29, 878. 911 
31, 836, 727 
50.  539,  450 
37,823,356 
48, 362, 116 
50, 685, 838 
1880 1      46,589,584 


Imports. 


$20,  820. 374 
26, 824. 333 
29, 186.  925 
25, 004, 784 
24,  Oil.  014 
21,  000. 000 
20. 126, 032 
21,  048, 197 
27,224,549 
38. 933. 832 


letter  op  the  philadelphia  and  reading  railroad  company. 

Office  of  the  Philadelphia  and  reading  railroad  company, 

^  South  Fourth  street,  Philadelphia,  September  5,  1881. 
Dear  Sir  :  The  tonnage  of  this  company  passed  over  its  piers  on  the  Upper  Dela- 
ware front  in  1880  was  as  follows : 

Tons. 

Anthracite  coal 1,711,134 

General  merchandise 864,826 

Grain  (13,597,000  bushels) 407,910 

For  this  year  the  tonnage  will  certainly  aggregate  3,400,000  tons,  And  our  ability 
to  increase  our  water  traffic  depends  mainly  upon  our  ability  to  float  large  ships  to 
Port  Richmond,  where  all  our  future  development  must  be  made. 

As  a  matter  of  interest  in  showing  you  the  development  of  tonnage,  I  beg  to  sub- 
mit below  the  aggregate  tonnage  of  each  year  as  far  back  as  1874. 

Tons. 

1874 2,236,878 

1975 1,881,950 

1876 2,0:'.U,482 

1877 3,043,881 

1878 2,533,856 

1^79 3,241,817 

1880 2,983,870 

Total  for  seven  years 17,952,734 

Yours,  truly, 

I.  LowRY  Bell, 

G.  T.  M. 
Col.  William  Ludlow, 

United  States  Engineer, 
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IMPROVEMENT  OF  DELAWARE  RIVER,  AT  SCHOONER  LEDGE. 

The  original  special  report  upon  this  ledge  is  given  with  chart,  in  the 
Annaal  lieport.  Chief  of  Engineers,  1879,  and  may  be  referred  to  as 
covering  the  argument  for  the  necessity  of  the  improvement. 

The  main  channel  for  heavy  vessels  follows  the  western  shore  of  the 
Delaware  River  from  Marcus  Hook  to  Chester,  in  a  nearly  straight 
course,  with  general  depths  of  25  to  30  feet.  Opposite  Marcus  Hook 
the  channel  has  a  width  of  700  or  800  yards  between  the  24  feet  low- 
water  contours,  but,  about  1  mile  above  there  is  a  rocky  shoal  some 
1,200  yards  long,  up  and  down  stream,  by  250  yards  in  width,  with 
reduced  depths  of  20  to  22  feet  over  the  greater  portion. 

This  shoal  lies  in  mid  river,  and  separates  it  into  two  24-foot  chan- 
nels, the  eastern  one  having  a  width  of  400  to  500  yards,  and  the  west- 
ern one  200  yards.  The  eastern  channel  is  intercepted  near  its  upper 
end  by  Chester  Island  Bar,  and  is  moreover  considerably  curved,  so  as 
to  be  unsuitable  for  long  vessels  and  for  lighting  or  improvement 

The  western  channel  is  obstructed  at  the  upper  end  by  Schooner 
Ledge,  lying  directly  in  the  channel,  which  originally  left  a  narrow  and 
dangerous  passage  between  it  and  the  west  bank  of  less  than  45  feet 
width  between  the  24-foot  contours,  with  high  projecting  points  close  at 
hand,  having  but  18  and  19  feet  of  water  over  them. 

By  reason  of  the  greater  depth  and  directness,  this  was  necessarily 
the  main  channel  for  deep  draughts,  and  with  the  increased  dimensions 
of  ships  the  ledge  became  so  serious  an  obstniction  that  vessels  draw- 
ing 23  to  26  feet  could  with  difficulty  pass,  except  at  high-water,  and 
even  then  incurred  great  risk  of  striking. 

This  difficulty  was  enhanced  by  reason  of  the  imperfection  of  the 
ranges  used  by  the  pilots  in  passing  the  ledge. 

These  ranges  were  two  chimneys  at  Chester,  which  from  their  size 
and  proximity  were  not  delicate  enough  for  so  narrow  and  dangerous 
a  passage,  and  furthermore,  as  generally  used,  brought  a  vessel  too  far 
to  the  westward  of  the  best  water,  and  exposed  it  to  touching  on  the 
rocky  bottom  of  the  west  shore.  In  the  absence  of  better  guides,  they 
answered  their  purpose  tolerably  well,  so  long  as  the  draughts  were 
not  too  great. 

In  September,  1880,  as  the  steamer  Illinois  was  going  to  sea,  drawing 
22  feet  of  water,  the  ledge  was  passed  in  safety,  but  while  running  the 
pilot's  range  ana  at  a  point  about  200  yards  south  of  the  main  ledge,  a 
hitherto  unreported  rock  was  struck.  The  extent  of  the  damage  to  the 
steamer  is  stated  by  the  agents  to  have  exceeded  $20,000,  actual  cost  of 
repairs,  in  addition  to  loss  of  time,  &c. 

A  survey  of  the  rock  ensued.  It  stood  in  26  to  27  feet  of  water  with 
about  20  feet  of  water  over  it  at  low- water. 

At  the  24-foot  plane  its  base  was  less  than  10  feet  diameter,  the  main 
head  4  feet  across  either  way  by  4  feet  high,  with  a  ridge  2  feet  by  1  foot 
by  3  feet  high.  The  river  bottom  in  the  vicinity  was  rough,  with  pro- 
jecting points  above  the  24-foot  plane. 

One  of  a  line  of  soundings  run  in  October  and  November,  1878,  gave 
27.7  feet  close  to  the  rock,  without  affi)rding  any  indications  of  its  exist- 
ence, which,  so  far  as  can  be  ascertained,  was  entirely  unknown  to  pilots 
or  shipmasters. 

It  was  supposed  that  the  rock,  from  the  steepness  of  its  sides  and  com- 
paratively small  dimensions,  offered  a  favorable  opportunity  for  speedy 
removal  by  means  of  surface  blasting. 
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Acex)rdinji*ly,  on  December  1, 1880,  three  charges  of  dynamite  of  50 
]>ound8  each,  jndicionsly  placed,  one  on  the  back  of  the  rock  and  one  on 
either  side  at  the  foot,  were  simultaneously  discharged  at  high-water, 
when  the  depth  was  abont  32  feet. 

A  heavy  column  was  projected  to  a  height  of  40  to  50  feet,  but  the 
effect  np^n  the  rock  was  disappointing.  Although  largely  reduced  in 
bulk,  the  summit  was  lowered  only  0.7  foot.  Owing  to  the  severity  of 
the  seasou  further  oi)eration8  were  necessarily  postponed. 

On  December  15, 1880,  the  improved  channel  past  the  ledge  was  aligned 
by  the  Light  House  Establishment,  by  two  range-lights  on  the  shore 
above  Chester,  giving  a  straight  course  thence  to  a  point  160 'yards 
outside  the  outer  pier  at  Marcus  Hook,  and  passing  parallel  to,  and  23 
>  ards  west  of,  the  firesent  western  border  of  the  ledge.  This  channel  is 
therefore  now  available  tor  navigation  by  day  and  night,  although  the 
restricted  width  still  demands  careful  steering  and  the  closest  attention 
to  the  superposition  of  the  ranges. 

Drilling  and  blasting  operations  were  resumed  as  early  in  the  spring 
as  the  late  season  and  disappearance  of  the  ice  would  admit,  and  atten- 
tion \\^8  again  given  to  the  Illinois  Rock. 

The  surface  blasts  having  failed,  the  drill  platform  was  placed  over  it 
on  May  16,  1881,  and  six  holes  reaching  3  to  4  feet  below  grade  (24  feet 
plane)  were  drilled,  and  charged  with  35  pounds  of  explosive. 

By  the  simultaneous  discharge  of  these  the  rock  was  completely  oblit- 
erated to  25  feet  at  mean  low- water,  and  14  cubic  yards  were  subsequently 
hoisted  by  the  diver. 

In  the  course  of  the  examination,  another  fixed  rock  was  discovered, 
about  60  feet  directly  up  stream,  with  about  25  square  feet  top  surface, 
at  21.3  feet  below  mean  low-water.  This  rock  it  is  proposed  to  remove 
at  an  early  day. 

The  whole  channel  in  the  vicinity  of  the  ledge  and  along  the  range 
line  must  be  thoroughly  swept  to  insure  the  discovery  of  these  small 
peaks,  which  are  so  exceedingly  dangerous  to  shipping. 

This  work  is  now  in  progress,  and  the  results  will  be  hereafter  reported. 

Judging  from  the  numerous  fragments  of  copper  sheathing  collected 
by  the  diver,  collisions  with  the  peaks  must  have  been  frequent,  and  it 
is  difficult  under  the  circumstances  to  account  for  the  entire  reticence  of 
pilots  and  masters  with  reference  to  these  hidden  dangers. 

Every  projecting  point  examined  gives  evidence  of  destruction.  The 
dredge  operating  on  the  ledge,  brought  up  the  blade  of  an  ocean  propel- 
ler 8  feet  in  length. 

The  regular  work  on  the  ledge  continued  throughout  the  summer  and 
fall  of  1880,  and  into  the  winter  until  December  9, 1880.  During  that 
time  1,244  square  yards  of  ledge  surface  were  reduced  to  the  24foot 
plane  by  drilling  and  blasting,  while  a  still  greater  area  was  covered  by 
the  operations  of  a  dredge,  removing  sand,  gravel,  and  bowlders,  and 
tearing  up  portions  of  solid  reef. 

The  entire  area  worked  over  between  November,  1879,  and  June,  1880, 
was  about  6,733  square  yards.  Between  the  latter  date  and  June  Si^ 
1881,  there  have  been  removed  from  the  ledge,  of  rock  and  bowlders,  476 
cubic  yards,  and  of  gravel  and  sand  1,740  cubic  yards. 

The  entire  quantity  removed  since  commencement  of  work  in  1879  is — 

Cubic  yards. 

Of  rock  and  bowlders 2r062 

Of  gravel,  sand,  &c 4,049 

Making  a  total  of 6,111 

48  £ 
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This  qaantity  represents  an  average  depth  of  excavation  of  2.72  feet 
over  tbe  entire  suiface. 

The  expenditures  aggregate  to  June  30,  1881,  $51,787.69,  and  there- 
fore indicate  a  cost  of  $7.09  per  square  yard  of  ledge  surface  worked 
over,  $25.11  per  cubic  yard  of  rock  and  bowlders  removed,  and  $8.47 
per  cubic  yard  for  the  average  of  all  material. 

The  result  of  these  operations  to  date  has  been  the  widening,  by  means 
of  a  succession  of  straight  cuts  along  the  west  side  of  the  ledge,  of  the 
24-foot  mean  low-water  channel  from  45  to  150  feet. 

The  bed-rock  of  the  ledge,  as  stated  in  the  original  report,  is  a  strati- 
fied gneiss,  generally  solid,  and  without  seams,  but  extremely  irregular 
in  surface,  with  ragged  peaks  projecting  alwve  the  general  level,  due  to 
the  verticality  of  tlie  strata.  Between  these  projections  lie  bowlders  of 
all  sizes,  compacted  together  with  sand  and  gravel. 

The  presence  of  the  gravel  and  sand  interferes  greatly  with  the  opera- 
tion of  the  drills,  which  must  be  kept  clear  by  means  of  a  jet  of  water. 

When  the  sand  stratum  ha«  any  depth,  it  must  be  removed  by  dredg- 
ing, to  clear  the  rock. 

The  drilling  platform  (described  in  report  of  1880)  consists  of  a  hea^-y 
frame  supported  on  four  spuds,  of  adjustable  length,  which  have  iron 
shoes  resting  on  the  bottom.  A  traveler  on  the  frame  carries  two  Bur- 
leigh drills.  The  whole  is  substantially  constructed,  and  is  trausi>orted 
by  floating  a  scow  under  it  at  low- water,  and  as  the  tide  rises  hoisting 
the  spuds. 

During  the  past  year  an  apron  extending  up  stream  at  an  angle  of 
about  450,  resting  upon  the  platform  and  the  bottom,  was  added  as  a 
water- break  for  the  protection  of  the  diver  while  placing  the  drills.  Star- 
drills  3  inches  in  diameter  and  reducing  as  drilling  progresses  have,  since 
the  application  of  the  water  jet  at  the  foot,  been  satisfactorily  used  by 
the  contractors. 

Tlie  delay  in  the  completion  of  the  first  contract  wa^  due  to  several 
causes,  the  principal  ones  being,  1st,  the  necessarily  experi men t^i^l  char- 
acter of  such  work  at  the  commencement ;  2d,  the  limited  appropriation 
and  the  uncertainty  of  obtaining  a  second  contract,  which  prevented  the 
contractor  from  at  first  securing  the  expensive  plant  required  for  rapid 
and  economical  work ;  and  3d,  the  unfavorable  character  of  the  locality. 

The  contractor's  plant  was  in  close  proximity  to  the  channel,  and  the 
passage  of  large  vessels  occasioned  frequent  accidents. 

The  tidal  currents  are  strong,  and  the  winds  frequently  raise  a  heavy 
sea  that  suspends  work.  The  winter  began  early,  and  nothing  could  be 
done  in  the  spring  before  April  25,  1881. 

Contract  under  the  $40,000  appropriation  of  June,  1880,  was  made  in 
August,  1880,  and  is  now  in  force.  The  result  will  probably  be  the  re- 
moval of  an  additional  strip  of  ledge  35  feet  in  width,  with  a  length  of 
about  750  feet  and  an  average  depth  to  reach  24  feet,  of  2.7  feet,  of  all 
material,  mostly  of  solid  rock. 

Under  the  appropriation  of  March  3, 1881,  of  $40,000,  a  third  contract 
has  been  made,  which  it  is  estimated  will  suffice  to  take  off  another  strip 
of  similar  dimensions  and  remove  some  of  the  remaining  peaks. 

The  two  contracts,  which  are  held  by  the  same  contractors,  will  make 
an  effective  addition  of  70  feet  to  the  existing  150  feet  wide  channel,  24 
feet  deep,  increasing  it  to  220  feet. 

Although  the  stipulated  time  for  the  completion  of  this  third  contract  is 
twelve  months  from  next  March,  yet  the  contractors  holding  both  the  sec- 
ond and  third  contracts  will  thereby  be  enabled  to  work  to  much  greater 
advantage.   They  intend,  and  express  confidence  in  their  ability,  to  com- 
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plete  them  both  before  the  close  of  the  fiscal  year  1881-'82,  when  work 
will  be  suspended,  unless  further  appropriation  shall  have  been  pre- 
viously made. 

It  is  scarcely  possible  to  overstate  the  value  of  this  improvement  to 
the  commerce  of  the  Delaware  River,  especially  that  to  foreign  ports,  as 
well  as  to  the  naval  interests  of  the  ITnited  States. 

Nothing  short  of  the  complete  obliteration  of  this  reef,  and  of  the 
minor,  though  not  less  dangerous  peaks  in  its  vicinity,  can  prevent  con- 
tinued disaster,  and  satisfy  the  urgent  demands  for  safe  navigation. 

The  amount  of  appropriation  for  the  year  1882-'83  should  not  be  less 
than  the  balance  of  the  estimated  amount  necessary  to  remove  it,  viz, 
$97,000,  and  this  sum  should  be  allotted  at  one  time,  in  order  to  admit 
of  making  contracts  at  favorable  prices. 

Should  this  appropriation  be  made,  the  completion  of  the  improvement 
as  originally  estimated  may  be  confidently  relied  upon,  but  the  more 
recent  knowledge  of  the  details  of  the  river-bed,  derived  from  the  re- 
peated and  minute  examinations  which  the  work  has  occasioned,  has  made' 
it  evident  that  the  scope  of  operations  must  ultimately  be  increased. 
Additional  lumps  and  peaks  have  been  and  will  be  discovered,  and  surfaces 
of  considerable  area  will  be  found  to  have  a  depth  less  than  is  required. 
Immunity  from  serious  accidents  can  only  be  purchased  by  the  removal 
of  these  obstructions,  the  only  ones  of  similar  character  at  present  known 
to  exist  in  the  Delaware  River. 

The  commerce  to  be  benefited  by  this  improvement  is  nearly  the  whole 
maritime  business  of  the.  Delaware,  given  in  the  report  of  Delaware  River 
below  Bridesburg,  Pa. 

This  work  is  in  the  coHection  district  of  Philadelphia,  which  is  its  nearest  port  of  entry, 
the  revenue  collected  there  during  the  past  fiscal  year  amounting  to  |n,!;il3,825. 44. 

The  nearest  fort  and  light-house  are  respectively  Fort  Mifflin,  and  Schooner  Ledge 
Kange  lights. 

Total  appropriations  to  June  30,  1881 $130,000  00 

Totalexpendituresto  June  :J0, 1881 51,792  60 

Original  estimated  cost  of  the  work 227, 000  09 

Money  statement, 

July  1,  1880,  amount  available $55,558  59 

Amount  ai)propriated  by  act  approved  March  3, 1381 40, 000  00 

$95,558  59 

July  1,  1881,  amount  expended  during  fiscal  year  exclusive  of  outstanding 

UabilitiesJuly  1,1880 17,346  28 

July  1,  1881,  amount  available 78,212  31 

Amount  (estimated)  required  for  completion  of  existing  project 97, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    97, 000  00 


Ahttraci  of  proposals  received  by  Col,  J,  N,  Maoomh,  Corps  of  Engineers^  at  12  o'clock  w, 
August  5, 1880,  for  remotfal  of  rook  for  improvement  of  Schooner  Ledge,  Delaware  River, 


Ko. '  Names  of  Bidders. 


1  National  Dredgine  Company. . 

2  American  Dredg&g  Company 

3  Thomas  Coming 


Besidence. 


Washington,  D.  C. 
Philadelphia,  Pa... 
Hackensavk,  K.  J. . 


Removal  of 
rock. 


Bemarks. 


Per  eu.  yd. 

$25  60 

17  00 

26  80 


Lowest  bidder. 
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Abstract  of  contract  entered  into  by  Col.  J.N.  Macomb  ^  CUyrps  of  EngineerSy  during  the  fiscal 
year  ending  June  30,  1881,  for  removal  of  Schooner  Ledge^  Delaware  River. 


Xame  of  contractor. 


Residence. 


Removing 
rock. 


American  DnWlging  Company Philadelphia,  Pa. 


Per  eu.  yd. 
117  00 


Date  of  contract. 


.  AagoBt  28, 1880. 


F4. 

IMPROVEMENT  OF  DELAWARE   RIVER,  NEAR   CHERRY  ISLAND  FLATS. 

Tbe  construction  of  the  channel  through  Cherry  Island  Flats  wjis  con- 
tinued during  the  past  fiscal  year,  partly  under  the  contract  of  Septem- 
ber, 1879,  msule  pursuant  to  the  original  appropriation,  act  of  March  3, 
1879,  and  completed  in  August,  1880,  and  partly  under  a  second  contract 
made  August  16,  1880,  pursuant  to  act  of  June  14,  1880. 

The  second  contract  will  have  been  completed  in  August,  1881,  and 
thereafter  the  work  will  proceed  without  interuption  under  a  third  con- 
tract to  be  made  in  pursuance  of  act  of  March  3,  1881. 

The  original  project  (Animal  Report  Chief  of  Engineers,  1879,  pages 
436,  438),  contemplated  a  channel  24  feet  deep  at  mean  low- water,  with 
a  width  of  900  feet.  The  estimated  amount  of  dredging  required  was 
1,520,000  cubic  yards,  which,  at  20  cents,  would  cost  $304,000. 

The  progress  of  the  work  since  its  commencement  is  shown  in  the  fol- 
lowing tables  the  "cuts"  being  the  successive  longitudinal  excavations 
made  by  the  dredges  from  end  to  end  of  the  channel. 

Table  I. — Details  of  dredging  operatiwKS. 


No.  of  cut. 


Began. 


1 Oct.  10,  1879 


Completed.  '     ^g 


Mar.  4,  188U 


2 Mar.  5,  1880  '  May  17,1880 

i  I 

8 May  8,  1880  i  June  23^1880 

4 1  June24,1880    Aug.  5,  1880 

5 Aug.  e,  1880  I  Sept.  24, 1880 

e Sept.26,1880    Dec.  3,  1880 

7 Apr.  20,1881    600  yards  to 

complete. 

Touls June  30, 1881 


Cubic  yarde 
removed. 


Bemarks. 


Feet. 
45 


40 

25  I 
I 
40 

40 

40 

40 


100, 890     West  aide  of  cut  located  eo  feet 
west  of  axis, 
r  West  side  of  cut  located  15  feet 
118  «i9    J      west  of  axis. 
» »»•  »*^    1  East  side  of  cut  located  26  feet 

'  i      east  of  axis. 
70, 058     East  side  of  cut  located  50  feet 

east  of  axis 
96, 922     East  side  of  cut  located  90  feet 

east  of  axis. 
82, 957     East  side  of  cut  located  130  feet 

east  of  axis. 
119,065     East  side  of  cut  located  170  feet 

east  of  axis. 
124, 875     East  side  of  cut  lo««ted  210  feet 
east  of  axis. 


705, 374 
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a 

1 

2. 
9 

AppropriatJ 

ons. 

Contracts. 

Work.        1 

Money. 

Date. 

i 

B 

Price  per 
cubic  yard. 

Begun. 

t4    s's  ' 

1   «S      *  « ■ 

Expended. 

Not  expend- 
ed. 

Mar.  3,  1879 
June  14,1880 

Mi»r.  3,  18«1 

$100. 000 
100,000 

100  000 

Sept.  8.  1879        23    Oct.  1879 
Aug.  16, 1880    21. 7  |  Aug.  1880 

I 

Ancr.    1881      91           Anir  1AA1 

1               '   ««.  , 

Aug.  1880  396, 235    25.  24 

July  1, '81,  300,139    24.03i 

incora-                          i 

plete. 
Aug.  1882 23.10 

705,374    1 

1 
$100, 000  00  ;    None. 
74,288  42  $25,711  58 

I 
|100,000  00 

1 

Totals..!  300.000 



174, 288  42  1125, 711  58 

' 

' 

*  This  cost  includes  all  engineering  and  incidental  expenses,  which  amounted  to  10  per  cent,  on  the 
contract  prices  very  nearly. 

It  appears  from  table  I  that  the  average  contents  of  eaeh  cut  was 
100,000  cubic  yards,  and  the  average  time  required  for  each  was  two 
mouths,  omitting  the  first  cut  as  exceptional,  both  on  account'of  the 
season  and  the  incompleteness  of  the  contractors'  preparations.  The 
average  product  per  month  was  therefore  60,000  cubic  yards. 

The  total  width  of  channel  attained  to  July  1,  1881,  was  270  feet,  of 
which  60  feet  lay  to  the  west  of  the  axis  (which  is  also  the  line  of  range- 
lights)  and  210  feet  to  the  east,  the  greater  part  of  the  work  having 
been  done  on  that  side  on  account Df  the  deeper  cutting  and  greater 
proportion  of  sand  to  mud.  Also,  that  while  operations  continued 
.during  the  open  winter  of  1870-'80,  they  were  suspended  in  1880-'81, 
from  early  in  December  till  late  in  April.  The  early  and  long  continued 
formation  of  ice  was  the  cause  of  this. 

Table  II  shows  that  three  successive  appropriations  have  been  made 
of  $100,000  each,  making  nearly  the  full  amount  of  the  original  estimate ; 
that  up  to  July  1,  1881,  there  had  been  removed  705,374  cubic  yards, 
and  that  $25;700  of  the  second  appropriation  and  the  whole  of  the  third 
were  unexpended  at  that  date;  that  the  second  contract  would  be 
completed  in  August,  1881,  and  the  third  by  August,  1882. 

The  amount  of  material  to  be  removed  under  the  remainder  of  the 
second  contract  is  107,725  cubic  yards.  Under  the  third  contract  it  is 
estimated  there  will  be  dredged  432,900  cubic  yards.  The  total  under 
the  three  appropriations  will  therefore  be  1,246,000  against  the  1,520,000 
of  the  original  estimate.  The  femainder,  274,000  cubic  yards,  will,  at  the 
latest  cost  of  23.1  cents,  require  an  additional  amount  of  $63,300  for  its 
removal.  The  shortage  is  due  to  the  fact  that  the  price  of  20  cents  per 
yard  has  never  been  realized,  and  for  this  the  system  that  gives  out  the 
work  in  annual  amounts  with  no  guarantee  of  continuance  is  directly 
responsible.  The  successive  lowering  of  price  year  by  year  shows  this. 
The  plant  required  to  accomplish  so  large  an  amount  of  work  in  one 
year  is  costly,  and  in  the  absence  of  any  security  of  renewal  the  con- 
tractor is  compelled  to  make  such  prices  as  will  compensate  him  for 
getting  it  together.  The  contract  rates  are,  for  1879, 23  cents;  for  1880, 
21.7  cents,  and  for  1881,  21  cents.  Had  it  been  possible  to  put  the 
whole  $300,000  under  contract  at  one  time,  20  cents  would  have  covered 
the  cost.  The  loss  to  the  government,  therefore,  due  to  this  cause,  is 
20  per  cent,  of  the  total,  without  any  corresponding  advantage  to  the 
contractor. 
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But  the  amount  required  for  oompletioD  of  the  dredging'mnst  be  still 
further  enlarged  for  another  reason. 

The  original  project  was  based  upon  a  chart  made  for  the  Light-House 
Establishment  from  recent  surveys.  When  actual  work  began  theline^ 
which  was  to  be  both  the  axis  of  the  new  channel  and  that  of  the  range 
lights  to  be  built  by  the  Boaid,  was  reailily  laid  down  on  the  ground. 
The  plane  of  reference,  viz,  the  height  of  mean  low-water  which  <!(m- 
trolled  the  depth  of  cutting,  remained  to  be  determined.  This  office 
was  in  possession  of  records  giving  the  plane  of  mean  low-water  at 
Marcus  Hook  and  at  Fort  Delaware  with  accuracy. 

These  localities  are  respetitively  about  8J  miles  above  and  10  miles 
below  the  middle  of  the  cut  at  Cherry  Island  Flats,  and  having  been 
connected  by  a  line  of  levels,  the  low-water  slope  of  the  river  was  de- 
termined. 

From  this  plane  the  elevation  of  mean  low-water  at  Cherry  Islan<l 
Flats  was  assumed. 

Actual  tidal  observations  in  the  vicinity  of  the  work  since  June,  1879, 
have  corroborated  the  assumed  elevation  and  established  an  accurate 
low  water  plane  within  ±0.1  foot. 

Almost  as  soon  as  the  dredging  began  it  became  evident  that,  in  order 
to  obtain  24  feet  at  mean  low-water,  it  was  necessary  to  dig  about  1.5 
feet  deeper  than  the  original  estimate,  and  that  this  amount  must  be 
added  to  the  depth  to  be  removed  over  the  entire  width  of  the  cut. 
Furthermore,  since  the  cutting  was  deeper,  the  length  of  these  cut« 
measured  along  the  axis  was  correspondingly  increased.  Instead  of 
being  3,620  yards  long,  as  measured  in  the  project  of  1S78,  the  length 
of  the  cuts  was  about  4,600  yards.  The  original  project  must  therefore 
be  amended  as  follows: 

To  connect  the  24-foot  curve  near  the  apper  end  of  the  flats  with  the  corwsponding* 
curve  helow  will  require  dredging  over  a  distance  of  4,500  yards. 

The  least  depth  for  any  considerahle  distance  along  the  axis  i»  17  feet.  The  aver- 
age depth  over  the  surface  to  be  removed  is  19.5  feet,  and  allowing  0.2  feet  for  work- 
ing depth  the  average  cut  is  4.7  fuet.  The  entire  quantity  of  material  to  be  removed 
is  2,115,000  cubic  yards. 

As  originally  estimated  this  amount  was  $1,520,000.  The  difference 
equals  505,000  cubic  yards,  which,  at  23.1  cents  peryard,  e(iuals$  137,445. 
This  represents  the  increase  to  the  original  estimate  due  to  the  error 
in  elevation  of  the  plane  of  mean  low-water  on  the  chart  of  1878. 

There  is  a  third  cause  of  increase  much  less  in  amount  and  obscured 
by  coordinated  complications.  After  completing  the  third  cut  the 
breaking  up  of  the  bottom  and  the.  energetic  action  of  the  increased 
flow  developed  a  scour  that  tended  towards  filling  up  the  channel,  par- 
ticularly about  two-thirds  of  the  distance,  through  measuring  down 
stream.  The  shoaling  in  the  absence  of  any  marked  lowering  of  the 
bottom  outside  the  cut  is  apparently  due  to  the  current  attacking  the 
bed  at  some  point  of  least  resistance  and  deeply  excavating  it.  The 
lighter  material  floats  oft',  while  the  sandy  component  accumulates  and 
forms  a  wave  in  the  channel  below  the  excavation.  It  was  necessary 
to  counteract  this,ahd  in  consequence  31,372  cubic  j'ards  were  redi-edged 
at  the  price  of  the  first  contract. 

Furthermore,  the  scow, measurement  of  material  exceeded  on  June 
30  the  measurement  in  place,  assuming  the  sides  of  the  cut  to  be  ver- 
tical, by  71,000  yards.  This  quantity  was  in  most  part  due  to  the  break- 
ing down  of  the  sides  of  the  cut,  which  would  have  ma<le  no  difference 
had  the  contract  price  for  all  the  work  been  the  same.  It  came,  how- 
ever, almost  entirely  as  an  extra  to  the  first  contract,  at  the  highest 
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rate.    From  both  causes  the  amontit  involved  is  $17,920.    The  addition^ 
to  the  original  estimate  are  therefore  as  follows: 

For  correction  of  mean  low- water  plane ' $137,500 

For  excess  of  cost  over  estimate 6:^,  300 

For  excess  of  work  on  first  three  cuts 17, 920 

Total  reqnired 218,720 

It  is  as  yet  impossible  to  assert  positively  what  precise  action  the  tidal 
currents  will  have  upon  the  deposit  or  removal  of  silt.  As  previously 
stated  on  the  completion  of  the  third  cut,  when  the  sum  of  the  widths  was 
1 10  feet,  it  was  found  that  cutsNos.  1  and  2  had  filled  considerably,  but 
a  certain  portion  of  this  certainly  came  from  the  breaking  down  of  the 
vertical  margins.  Again,  after  the  completion  of  thesixth  cut,  the  chan- 
nel width  being  250  feet,  a  slight  filling  was  found  along  the  middle,  and 
the  redredging  required  amounted  to  30  yards  only  to  regain  the  24  feet 
at  mean  low"- water. 

A  survey  of  the  whole  locality  nmde  in  March  and  April,  1881,  gave 
interesting  results.  A  large  portion  of  the  new  channel,  notwithstand- 
ing the  suspension  of  dredging  since  the  previous  December,  exhibited 
evidences  of  scour.  Much  of  the  bottom  was  below  grade  to  27  and  39 
feet,  and  upon  comparison  with  the  1878  chart,  corrected  to  the  true  low- 
water  plane,  it  was  found  that  no  less  than  73,700  cubic  yards  had  been 
scoured  below  the  24  feet  plane.  The  result  during  the  ensuing,  winter, 
as  it  will  be  reported  next  year,  will  exhibit  with  some  assurance  of  cer- 
tainty the  probable  action  of  the  currents.  It  can,  however,  be  asserted 
that  hitherto,  with  the  exception  of  a  spreading  apart  of  the  entrances 
to  the  channel,  the  scouring  action  has  tended  to  deepen  the  channel 
rather  than  to  widen  it.  It  seems  probable  that  as  the  channel  is  wid- 
ened the  scour  will  increase  and  the  silt  be  abradeil  rather  from  the 
sides  than  from  the  bottom. 

In  April,  1880,  the  new  range  lights  constructed  for  this  channel  were 
lighted  and  the  channel  has  since  been  available  for  shipping.  The 
inconvenience  of  the  partial  occupation  of  the  channel  by  the  contract- 
or's plant  with  the  mooring  lines  and  buoys  has  been  coiisidi*rable,  but 
as  the  cut  widens  these  disadvantages  decrease. 

On  June  30,  1881,  the  channel  had  a  width  of  90  yards. 

The  unexpended  balances  of  the  second  and  third  appropriations  will 
widen  this  to  105  yards,  leaving  a  further  width  of  135  yards  to  be 
obtained. 

In  accordance  with  the  rec*ommendations  of  this  office,  approved  by  a 
Board  of  Engineers  (Annual  Reportof  the  Chief  of  Engineers,  1880,x)ages 
574-'76),  the  dredgings  are  deposited  upon  the  low  lands  which  border 
the  Delaware  and  Christiana  rivers  and  are  protected  from  overflow  by 
means  of  dikes. 

The  dredge  in  the  channel  loads  the  sjmuI  into  scows  which,  when 
filled,  are  towed  to  a  basin  opposite  the  work  on  the  Delaware  shore 
and  dumped.  A  second  dredge  working  in  the  basin  lifts  the  dredgings 
into  cars  (run  out  on  a  'Hramway,"  the  local  name  for  a  railroad  track 
on  piles),  which  are  coupled  in  trains  of  five  to  eight,  and,  when  filled, 
are  hauled  out  by  a  locomotive  over  the  marsh  and  their  loads  discharged. 
The  material,  consisting  mainly  of  soft  mud  and  sand,  fiows  100  to  2m 
yards  and  is  filled  to  a  depth  of  10  to  17  feet.  The  surface  exposed  to 
sun  and  air  soon  dries  and  the  solidification  gradually  extends  to  the 
bottom.  A  United  States  inspector,  on  the  channel  dredge,  keeps  the 
position  of  his  dredge  by  sextant  angles,  sees  that  the  cutting  is  done 
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to  tbe  proper  depth  and  on  the  line  of  shore  ranges  constructed  for  the 
purpose,  and  sends  a  bill  of  lading  with  each  scow  load.  The  bill  of 
lading  is  received  by  a  shore  inspector  who  verifies  it,  supervises  the 
dumping,  and  also  the  redredgiug  into  cars.  The  inspectors  make 
weekly  reports,  inclosing  the  bills  of  lading.  The  material  is  paid  for 
by  tlie  scow  measurement  received  at  the  basin,  after  the  spoil  has  been 
redredged  and  deposited  on  the  marsh. 

When  the  channel  dredge  sends  spoil  to  the  basin  in  greater  quanti- 
ties than  the  second  dre<lge  can  dispose  of  it,  the  contractor  continues 
operations  at  night  by  aid  of  the  electric  lights. 

Great  benefit  to  the  work  has  resulted  from  the  successive  contracts 
Laving  been  secured  by  the  same  contractor,  operations  having  been 
continuous  and  at  a  gradually  decreasing  cost. 

While  it  is  a  matter  of  regret  that  the  total  estimate  for  the  comple- 
tion of  this  work  must  be  increased  so  largely,  the  importance' of  it  can- 
not well  be  overestimated. 

The  length  of  the  cut,  nearly  2i  miles,  renders  it  necessary  that  tlie 
width  should  bear  some  proportion  thereto,  and  admit  of  the  safe  passage 
of  two  large  steamers  in  opposite  directions.  The  width  originally  con- 
templated, 900  feet,  is  as  small  as  will  admit  of  this. 

Tbe  value  of  the  improvement,  when  completed,  to  the  commerce  of 
the  Delaware,  will  justify  the  cx)st  and  the  sectional  area  should  be  fully  • 
reached  in  order  that  a  volume  of  water  sufficient  to  prevent  accumula- 
tions and  to  produce  a  beneficial  scouring  action,  shall  be  enabled  to 
traversie  the  cliannel. 

For  the  fiscal  year  1882-'83,  an  appropriation  of  $136,000  could  be 
profitably  expended. 

The  commerce  to  be  benefited  by  the  imi)rovement  is  nearly  the  whole 
maritime  business  of  the  Delaware,  given  in  the  report  of  the  Delaware 
River,  below  Bridesburg,  Pa. 

This  work  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wihnington,  Del. 

Fort  Delaware  and  Cherr>-  Island  range  lights  arc^  respectively,  the  nearest  fort  and 
light-house. 

Original  estimated  cost  of  the  work $304,000  00 

Additions,  as  explained  above '^IS.T'iO  tH» 

Total  estimated  cost  of  the  work 522,7JiO  00 

Total  appropriations  to  June  30,  1881 300,000  (K» 

Total  expended  to  June  30, 1881 179,880  a4 

Motley  statement 

July  1,  1880,  amount  available |123,952  86 

Amount  appropriated  by  act  approved  March  3,  1881 100, 000  00 

$22;<,9:i2  8G 

July  I,  1H81,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1880 79,880  54 

July  1,  1881,  outstanding  babilitios 18,360  74 

98,241  28 

July  1,  1881,  amount  available 125,711  58 

Amount  (estimated)  required  for  completion  of  existing  project 222, 720  00 

Amount  thatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1883.     i:W>,000  00 
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Abstract  of  proposals  received  by  Col,  J,  X,  Macomb^  Corps  of  Engineers^  at  12  o^clock  ni., 
August  5,  1880,  for  dredging  of  Delaware  Biver^  at  Cherry  Island  Flats, 


No. 


Hamee  of  bidders. 


1  American  Dredffing  CompaBy  . 

2  '  Natiooai  Dredging  Company  .. 


Beaidence. 


Philadfclpbia,  Pa... 
Waahington,  D.  C . 


Dredging.         Remarks. 


Per  ctt.  yd,  \ 
$0  25 

21.7      LoTreat  bidder. 


Abstract  of  contract  entered  into  by  Col,  J.  N,  Macomb  ^  Corps  of  Engineers  j  during  the  fiscal 
year  ending  June  30, 1881,  for  improvement  of  Delaware  River,  at  Cherry  Island  Flats, 


Name  of  contractor. 


Residence. 


National  Dredging  Company Waahiiigton,  D.  C  . 


Dredging.     Date  of  contract. 


Per  eu.  yd,  1 

$0  21. 7  I  August  16,  1860. 


F5. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

With  the  $40,000  appropriation  of  June  14,  1880,  contract  was  made 
in  October,  1880,  for  continuing  the  improvement  of  the  Schuylkill,  in 
accordance  with  the  project  lieretofore  in  force,  viz,  the  attainment  of  a 
24-foot  mean  low-water  channel,  from  the  entrance  to  Penrose  Ferry 
Bridge,  and  thence  to  Gibson's  20  feet. 

In  the  specifications  the  option  was  offered  the  contractor  either  to 
secure  his  own  place  of  deposif,  behind  a  suitable  dike  or  bulkhead,  or 
to  use  the  Government  plant  at  Fort  Mifflin,  consisting  of  two  tram- 
ways, with  engines,  cars  and  track,  and  land  his  dredgings  upon  the 
Fort  reservation. 

He  preferred  to  make  independent  arrangements,  and  the  contract 
wa«  so  drawn,  but  the  delay  in  providing  a  suitable  place  of  deposit  was 
so  great,  combiiuMl  with  the  early  and  long-continued  winter,  that  active 
operations  on  the  river  were  not  begun  until  May,  1881,  and  an  exten- 
sion of  time  for  the  completion  of  the  contract  wsis  asked  for  and  granted 
from  June  until  September,  30,  1881. 

The  dredges  were  put  at  work  first  in  the  lower  section  of  the  stream, 
and  by  June  30,  1881,  progress  being  slow,  there  had  been  excavated 
about  7,000  cubic  yards  below  Girard  Point,  and  1,500  cubic  yards  between 
that  point  and  the  bridge,  a  total  of  8,500  yards. 

The  examination  of  the  work  showed  at  the  end  of  the  fiscal  year  a 
channel  from  the  Delaware  to  Girard  Point  24  feet  deep,  and  200  feet 
wide;  thence  to  Penrose  Ferry  Bridge,  20  feet  deep,  with  the  same 
width ;  and  thence  to  Gibson's  a  channel  substantially  20  feet  deep  and 
150  feet  wide. 

Contract  under  the  appropriation  of  $40,000,  of  March  3,  1881,  will 
be  made  previous  to  close  of  operation  under  the  present  contract,  di- 
viding the  river  into  five  sections,  corresponding  to  the  nature  of  the 
material  to  be  excavated  in  each.  This  varies  from  mud,  at  the  en- 
trance, to  coarse,  heavy  mixture  of  all  materials,  near  Gibson's,  and  the 
cost  of  handling  increases  accordingly. 

It  is  expecti^d  that  the  appropriation  will  suffice  to  remove  a  total  of 
about  lOOjJMK)  yards,  und  that  this  amount  of  work,  together  with  that 
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uow  under  contract,  will  make  a  channel  24  feet  deep,  and  250  feet  wide 
from  the  Delaware  to  1,500  feet  above  Girard  Point;  and  thence  to  Gib- 
son's, a  20-foot  channel  175  feet  wide. 

These  channel  dimensions  are  quite  inadequate  to  the  accommodation 
of  the  heavy  traffic  of  the  Schuylkill,  and  it  has  been  in  contemplation, 
for  some  time  past,  to  prepare  a  new  project,  having  greater  widths  and 
depths  in  view;  but,  as  stated  in  the  last  annual  report,  the  establish- 
ment of  carefully  considered  Port  Wardens'  lines,  which  shall  define 
the  position  and  character,  and  limit  the  extension  of  structures  upon 
both  banks,  has  so  important  a  beaiing  upon  the  permanent  improve- 
ment of  the  navigation  that  the  final  adoption  of  such  lines  should  i>re- 
cede  the  preparation  of  the  project. 

The  work  of  the  commission  of  United  States  officers.  Advisory  to 
the  Board  of  Harbor  Commissioners,  is  elsewhere  referred  to  under  the 
title,  "Port  Wardens' line,  Philadelphia";  and  although  there  has  been 
unexpected  delay,  due  perliaps  to  the  cumbrousness  of  the  local  machin- 
ery for  eftecting  such  determinations,  it  is  exx)ected  that  the  matter 
will  be  finally  concluded  in  time  to  admit  of  the  preparation  of  the  project 
during  the  ensuing  winter. 

Resurveys  were  made  of  the  hydrography  from  the  Delaware  to 
Yankee  Point  in  October,  1880,  and  again  from  the  entrance  to  channel 
back  of  League  Island  in  March,  1881.  The  charts  of  these  examina- 
tions,' which  are  rapidly  and  inexpensively  made,  are  essential  to  a 
proper  knowledge  of  the  stream,  and  constitute  in  effect  a  history  of  the 
Improvement. 

In  view  of  the  increased  channel  dimensions  required  an  appropria- 
tion of  $50,000  is  asked  for  the  fiscal  year  1882-'83,  an  amount  $10,000 
greater  than  the  appropriations  made  iy,  1880  and  1881. 

The  total  of  appropriations  to  the  present  time  is  still  $75,000  short 
of  the  estimated  cost  of  the  restricted  project  now  in  force. 

This  work  is  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  entry, 
there  was  collected  duriuff  the  past  fiscal  year  revenue  to  the  amount  of  $11,213,H25.44. 

The  nearest  fort  and  light* house  are  respectively,  Fort  MifHin  and  Schuylkill  rHD|;e 
lights. 

Total  amount  appropriated  to  June  30,  1881 lft30(),mH>  00 

Total  amount  expended  to  Juue  30, 1881 222, 074  21 

Eslimated  cost  of  pi'esent  project 374,700  1H> 

Money  statement 

July  1,  1880,  amount  available $40,001  21 

Amount  appropriated  by  act  approved  March  3,  1881 40,000  00 

mi  001  21 

July  1, 1881,  amount  expended  dnring  fiscal  vear,  exclusive  of  outstanding 

liabilities  July  1,  1880 \ 2,675  42 

July  1,  1881,  amount  available 77,ii25  7i> 

Amount  (estimated)  required  for  completion  of  existing  proJ€»ct 174, 700  Oo 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 188:^    5(^  UOO  UO 
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Abstract  of  propoeah  reoehed  by  Col.  J,  If.  Macotnbf  Corps  of  Engineers,  at  Philadelphia^ 
Penneylvaniat  at  12  o^ clock  in.,  October  11,  1880,  for  dredging  in  the  Schuylkill  Biver, 
Fennitglvania, 


Contractor  to  nee  his  own  plant  and  aecure  bis  own 
place  of  deposit. 


Na 


Names  of  bidders. 


Kesidonce. 


IP- 


6S?f 

■H;£ir. 


-III 


.5  a. 2 


2  oo* 


Kate.!    Amt.    Rate.|    Amt.    Rate. 


CU.  I 


1  National  Dredging  l  Washington,  i    37^ 

Company.  I      D.  C.  ' 

2  :  American  Dredging     Philadelphia,  >    32 
'      Companv.  Pa.  ' 

3  Frank  Pidgeon,  Jr  . . .  i  New  York,  N,  Y.     29 


$16,500 
14, 080  I 
12,760 


CU.  I 
374   $10,875 


Amt.     Rate. 


Ct*. 


35 
29 


10,150 
8,410 


Ote. 
374  $7,500  I    :^4 


8,400 
6,800 


48 
34 


Amt. 

$5.62& 
7,200^ 
5,100 


No. 


Names  of  bidders. 


I 


Contractor  to  use  government  plant  and  deposit 
emnient  lands. 


on  gov- 


g^.2 


S  I  o 


if 


^l-it 


IPS'* 


3-2.2  , 
I   ©•*=  ^  'Rate.   Amt. 


Rate.    Amt.     Rate.    Amt.     Rate.    Aiut. 


ill 

o  o 


nu.  I  Ct».  I 

National  Dredging  $40,500  I    34     $14,960  34      $0,860 

Company.  i 

American  Dredging  i  30, 830      304     13.  ^^  334       ^t  715 

Company.  j  | 

Frank  Pidgeon,  jr...,  33,070      34    '  14,960  34        9,860 


CU. 
34 


CU. 
$6,800   34   $5,100  $36,720 


414  ,  8,300  • 
39  ]  7,800 


464 


6,975  I  38, 410 1 
5.850  ;  38,470t 


*  Provided  they  are  awarded  cx>ntrart  for  Mifflin  Bar. 

t  Provide<l  they  are  allowed  the  exclusive  u«e  of  the  government  plant. 

X  Lowest  bidder. 

Abstract  of  contract  entered  into  by  Col.  J.  X.  Afacombj  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881, /or  improvement  of  Schuylkill  Hirer,  Pennsylvania. 


5. S3 


Name  of  contractor. 


Residence. 


S 


Frank  Pidgeon,  Jr New  York  City. 


-STft" 


$0  29 


■      >4©    O 

,  S«3 

I  >fM  ^ 

®  at;  ^ 


Date  of  con* 
tract. 


$0  29 


$0  34  , 


o  S  a 

.ill 

-  a  >» 
too 


$0  34  ,    Oct.  25, 1880 
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COMMERCIAL  STATISTICS  OF  SCHUYLKILL  RIVER,   PENNSYLVANIA. 

Number  of  vessels  at  Point  Breeze  from  July  1, 1880,  to  June  30, 1881,  and  total  skipmemts  of 
petroleum 'xithin  same  period. 

Steamers 7 

Ships 44 

Barka 212 

Brigs 25> 

Schooners 30 

Sloops  

Barges 24 

Total  vessels 339 

Total  harrels 994,313 

Number  of  vessels  and  estimated  shipments  of  petroleum  from  Gibsan^s  Point  from  July  1, 

1880,  to  June  30,  1881. 

Ships 17 

Barks / 84 

Brigs 9 

Schooners 2 

Barges 15 

Total  ves8«»l8 127 

Total  barrels 269,847 

Number  of  vessels  at  and  shipments  of  grain  from  Girard  Point  elevator  from  July  1, 1880, 

to  June  30,  1881. 

Steamers r>9 

Ships 31 

Barks 148 

Brigs , 2 

Schoouers  and  barges 17 

♦Sloops 13 

Total  vessels 270 

Total  bushels 9,548,123 

Elevator  burned  April  28,  1881. 


F  6. 

ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  construction  of  this  harbor  in  its  modern  improved  condition  was 
begun  in  18G7  and  completed  in  1871.  It  then  consisted  of  two  landing- 
I)ier8  of  wood,  about  000  feet  apart,  each  connected  with  the  shore  by  a 
l)ridge  and  causeway,  with  a  total  length  of  about  380  feet,  and  four 
detached  piers  of  stone,  inclosing  an  available  harbor  space  of  about 
mH)  feet  by  2.'>0  feet — 3J  acres — the  low- water  mark  reaching  nearly  to 
the  ends  of  the  landing-piers. 

With  the  increasing  commerce  of  the  Delaware,  the  use  of  the  harbor 
rapidly  augmented,  and  these  dimensions  being  found  inadequate  to 
furnish  the  necessary  shelter,  the  river  and  harbor  act  of  March  3, 1879, 
directed  an  examination  and  report  to  be  made,  with  the  view  of  enlarg- 
ing them.  The  report,  dated  January  24,  1880,  was  printed  in  Annual 
Report  Chief  of  Engineers  for  1880,  pages  612-014. 

The  project  for  enlargement,  as  there  presented,  was — 

Ist.  To  construct  a  third  line  of  piers  about  600  feet  farther  down 
stream,  either  of  iron,  continuous  to  the  shore,  or  of  three  detached 
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stone  pier«  similar  to  the  others,  thereby  increasing  the  harbor  spaee 
from  3|  to  7  acres.  The  third  pier  on  the  new  line  was  to  take  the  place 
of  the  landing-piers  on  the  other  two.  In  the  printed  report  a  misprint 
is  made  of  two  piers  for  three. 

2d.  To  again  double  the  acreage  to  1 4  by  dredging  shoreward  about 
250  feet  inside  the  low- water  mark  and  within  the  enlarged  limits  of 
the  harbor. 

The  estimated  cost  of  this  project  was  $90,000,  by  which  the  sheltered 
area  would  be  increased  fourfold.  Towards  its  execution  the  river  and 
harbor  act  of  1880  made  an  appropriation  of  $35,000,  and  under  this  a 
contract  was  made  in  August,  1880,  for  the  construction  of  the  two  outer 
piers.  TJiese  piers  differ  from  the  others  only  in  having  pile  instead  of 
crib  foundations,  a  method  of  construction  offering  certain  advantages 
in  rapidity  and  economy  of  execution,  with  equal  efficiency  if  properly 
done.  For  the  rest,  the  superstructure  above  low- water  has  stone  faces 
bonded  and  clamped  with  rubble,  and  concrete  filling  and  parallel  sides, 
with  starling  ends  up  and  down  stream,  the  upper  surface  paved,  and 
70  feet  long  from  point  to  point  by  30  feet  wide  from  side  to  side. 

The  third  pier  was  not  contracted  for,  because  it  had  become  evident 
that,  by  a  modification  of  the  project,  its  usefulness  could  be  greatly 
increased. 

The  two  piers  were  to  have  been  completed  by  December  1,  1880,  at 
a  cost  of  about  $21,000,  but  various  delays  occurred,  and  the  winter  clos- 
ing in  sharply  an  extension  of  time  was  given  to  June  1,  1881,  ana 
subsequently  to  August  31, 1881. 

Meanwhile  seven  clusters  of  mooring-piles  of  white  oak,  five  in  each 
cluster,  were  driven  along  low- water  mark  about  150  feet  apart,  the 
work  being  completed  at  a  cost  of  $432,  in  time  to  be  of  great  service 
to  vessels  during  the  winter. 

By  June  30, 1881,  the  outer  pier  had  been  nearly  completed,  and  of  the 
inner  pier  the  foundation  and  two  courses  of  superstructure  had  been 
built.    Both  are  to  be  completed  by  September  1,  1881. 

By  the  aet  of  March  3, 1881,  a  further  sum  of  $30,000  was  appropri- 
ated, making  a  total  of  $65,000  out  of  the  $90,000  of  the  original  esti- 
mate. 

A  more  complete  study  of  the  present  and  future  requirements  of  this 
harbor,  and  examination  of  the  locality,  indicate  that  without  unduly 
increasing  the  ultimate  cost  its  dimensions  may  be  made  adequate  to 
the  needs  of  navigation  for  some  years  to  come. 

An  amended  project,  embodying  the  results  of  this  study,  will  shortly 
be  submitted.    Its  general  features  may  by  stated  as  follows : 

1st.  The  suppression  of  the  innermost  pier  of  the  third  line  now  con- 
structing and  its  transfer  to  a  point  500  feet  down  stream  and  about  200 
feet  distant  from  and  opposite  to  a  private  pier;  the  two  to  constitute, 
in  effect,  a  fourth  line  of  piers  and  the  lower  limit  of  the  harbor. 

2d.  The  construction  of  a  substantial  bulkhead  with  raooring-posts  the 
entire  length  of  the  harbor,  on  a  line  about  half  way  between  bigh  and 
low  water  marks. 

3d.  To  dredge  the  bed  of  the  harbor  from  the  15-foot  low-water  curve, 
shoreward  shoaling  to  about  10  feet  alongside  the  bulkhead. 

4th.  To  fill  the  space  between  the  bulkhead  and  high-water  mark  to 
about  9  feet  above  low- water  with  the  material  dredged  from  the  outer 
space. 

The  effect  of  these  constructions  will  be  the  increase  of  the  harbor 
space  to  over  18  acres,  about  4  acres  in  excess  of  that  hitherto  proposed. 
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and  these  i  acres  will  be  gained  at  an  expense  of  $8,000  only  over  the 
cost  of  the  original  project,  viz,  $90,000. 

The  Board  of  Port  Wardens,  and  others  interested  in  the  navigation 
and  commerce  of  the  Delaware,  are  in  full  accord  with  this  project,  and 
the  great  majority,  both  in  numbers  and  interest,  of  the  riparian  owners 
are  earnestly  desirous  of  its  early  accomplishment.  The  accompanying 
tracing  ilhistrates  the  project. 

I  respectfully  recommend  that  Congress  be  asked  to  formally  author- 
ize this  project,  including  the  construction  of  the  bulkhead  and  tbe 
dredging,  and  that  in  addition  to  the  sum  now  available  appropriation 
be  made,  for  fiscal  year  1882-1883,  of  $25,000. 

The  necessity  for  some  8ui)ervision  and  control  of  the  use  of  the  harbor 
during  the  ice  season  is  referred  to  in  the  reports  for  New  Castle  ice 
harbor,  and  in  the  report  of  the  Delaware  River,  under  the  title  "  Ice 
Harbors,''  to  which  attention  is  respectfully  invited.  It  is  strongly 
recommended  that  the  United  States  engineer  officer  in  charge  of  con- 
struction shall  be  authorized,  so  long  at  least  as  the  harbor  shall  be 
constructing,  to  appoint  a  harbor-n;iaster,  who  sl^all  be  empowered  to 
suitably  regulate  the  use  and  occupancy  of  the  harbor  and  prevent 
abuse  of  its  advantages. 

The  commerce  to  be  benefited  by  this  harbor  is  nearly  the  whole  mari- 
time business  of  the  Delaware,  given  in  the  report  of  the  "Delaware 
River  below  Bridesburg,  Pa.'' 

Marcus  Hook  is  in  the  collection  district  of  Philadelphia,  at  which,  as  the  nearest 
port  of  entry,  the  revenue  collected  during  the  past  fiscal  year  anioonted  to 
$11,213,825.44. 

The  nearest  fort  and  light-house  are,  respectively.  Fort  Mifilin  and  Christiana  light. 

Total  estimated  cost  of  project $90,000  00 

Increase,  as  herein  recommended 8,000  00 

Total,asnow  estimated 98,000  00 

Tot^l  appropriations  for  th is  harbor  to  June  30,  1881 169, 000  00 

Total  expenditures  to  June  30, 1881 107, 826  00 

Money  staimyienU 

July  1,  1880,  amount  available $35,000  00 

Amonnt  appropriated  by  act  approved  March  3,  1881 30, 000  00 

$65, 000  00 

^July  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,826  09 

July  1,  1881,  outstanding  liabilities 20,495  00 

24,321  09 

July  1,  1881,  amount  available 40,678  91 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000  00 

Au.ountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30, 1883.    25,000  00 
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Abairact  of  propoaaU  received  6y  Col,  J.  N,  Macomh,  Corps  of  Engineers,  at  12  o'clock  m., 
August  17,  1880,  for  construction  of  piers  in  Marcus  Hook  Harbor ,  Pennsylvania, 


So. 


Naraesof  bidders. 


Reaidcnce. 


^1 


Pus  a 


,  Leiper  &  Iiewis Cheater,  Pa 

I  WiUiam  Wesley  Upp Columbia,  Pa 

I  Frank  Pidgeon,  jr  * ,  New  York  City. . . 


$32,700 


John  T.  Kowe,  president 
I      Monnt  Waldo  Granite 
Works. 


Frankfort,  Me . 


25.840 
{   20, 495 


$31,000 
32,000 
36,150 
24,076 


Constmction      of  | 
two  piers.         i 


Timo      of 
completing. 


July    1,1881 


Kemarks. 


Nov.  15, 1880 
Dec.  10, 1880 


Lowest  bidder 


Abstract  of  contract  entered  into  by  Col.  J.  N.  Macomb ,  Corps  Hf  Engineers j  during  the 
fiscal  year  ending  June  30,  1881,  for  construction  of  piers  in  Marcus  Hook  Harbor, 


Name  of  contractor. 


Residence. 


Monnt  Waldo  Granite  Works,  John  T.  Rowe, 
president. 


Date  of  contract. 


Frankfort,  Me $20, 495     September   1,  1880 


F7. 
ICE-HARBOR  AT  CHESTER.  PENNSYLVANU. 

The  annual  report  for  1879-'80  suggests  that  so  soon  as  suitable  accom- 
modations shall  have  been  elsewhere  provided,  this  harbor  should  be 
abandoned  to  general  uses,  and  expenditures  upon  its  maintenance  omit- 
ted. The  rtasons  for  this  are  the  limited  space  now  available,  the  im- 
practicability of  any  extension,  and  the  perishable  character  of  its  wooden 
piers  and  the  connecting  bridges.  The  piers  are  now  used  as  a  lauding 
for  the  steamboats  and  other  vessels  having  occasion  to  touch  at  Chester, 
and  since  the  value  of  the  harbor  to  the  general  commerce  is  small  and 
constantly  diminishing,  it  would  seem  proper  that  such  repairs  and  ex- 
penditures as  are  required  should  be  made  either  by  the  city  of  Chester 
or  by  the  persons  making  use  of  it. 

No  further  appropriationis  are  asked. 

Totftl  appropriations  to  June  30, 1881 $32,933  00 

Total  expenditures  to  June  30,  1881 32,900  76 

Money  statement. 

July  1,  1880,  amount  available $82  24 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabiUties  July  1, 1880 $50  00 

.July  1,  1881,  amount  available 32  24 
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F  8. 

ICEHARBOR  AT  NEW  CASTLE.  DELAWARE. 

In  accordance  with  the  rec^ommendations  made  in  the  last  two  annaal 
reports,  the  act  of  March  3, 1881,  appropriated  $20,000  for  the  constrac- 
tion  of  the  additional  pier  needed  to  perfect  the  design  of  this  harbor, 
and  to  secure  shipping,  seeking  shelter  therein,  against  the  impact  of  ice 
during  flood  tide.  While  awaiting  the  action  of  Congress  in  this  regard, 
no  application  was  made  of  the  b^ance  of  $3,700  on  hand  at  the  begin- 
ning of  the  fiscal  year. 

During  the  winter,  which  was  one  of  extraordinary  severity,  two  of 
the  piers  w^ere  struck  by  vessels,  several  of  the  stones  being  broken,  and 
others  thrown  off  into  the  deep  water  alongside. 

Advertisements  were  issued  in  May,  and  bids  opened  June  18,  for  the 
construction  of  the  new  pier.  Owing  to  advance  in  cost,  both  of  labor 
and  material,  the  lowest  bid  ($21,949)  w^as  in  excess  of  the  estimate 
($20,000)  by  nearly  $2,000.  The  contract  was  made  July  6,  the  work  to 
be  completed  by  Janiiary  1,  1882,  in  time  to  be  available  for  the  w  inter. 

By  reason  of  this  increased  cost,  and  in  drder  to  provide  for  making 
the  necessary  repairs  and  complete  the  dredging  required  to  put  the  har- 
bor in  good  condition,  an  additional  appropriation  of  $3,000  is  needed, 
the  expenditure  of  which,  unless  further  accidents  should  occur,  will 
render  the  harbor  thoroughly  efficient  for  many  years. 

Until  the  construction  of  the  proposed  harbor  at  or  near  Lisbon's 
shall  have  so  far  advanced  as  to  furnish  shelter  for  shipping  during  the 
ice  season,  the  0|  acres  of  the  Kew  Castle  Harbor  is  the  most  important 
and  necessary  refuge  on  the  Delaware  River,  and  after  its  completion  the 
use  and  occupation  of  the  harbor  space  should  not  be  left  without  proper 
supervision.  Attention  has  been  called  to  the  necessity  for  this  in  x)re- 
vious  reports,  and  the  matter  is  referred  to  anew,  with  recommendations, 
in  the  annual  report  for  Delaware  River,  under  the  heading  of  ice  harbors 

This  harbor  is  in  the  collection  district  of  Delaware,  Wilmington  being  its  nearest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
the  Bulkhead  Shoals  range-light. 

Total  appropriations  to  June  30, 1881 $130,000 

Total  expenditures  to  June  30,  1881 106, 2Gt 

Money  statetnent 

July  1,  1880,  amount  available 3,739  76 

Amount  appropriated  by  act  approved  March  3,  1881 20, 000  00 

$23,739  70 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 86  51 

Jnlv  1,  1881,  outstanding  liabibties 86  61 

173  12 

July  1,  1881,  amount  available 23,566  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000  (M> 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .      3, 000  OO 
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Abstract  ofpropoaaU  received  hy  Col.  J.  N,  Macornhj  Corps  of  Engineersy  Philadelphia,  Pa,, 
at  12  o^clock  m.  of  June  18,  1881,  for  the  construction  of  an  ice  pier  in  S^ew  Castls  Harbor, 
Delaware. 


Ifo. 

Names  of  bidden. 

\ 

Besidence. 

Price  com- 
pleted. 

Commence 
work. 

Complete  work. 

Remarks. 

1 

Moant     llValdo 
Granite  Works . 
Ldiper  &,  Lewis. 

W.  Wesley  ITpp . 
Frank  Pidgeon,  jr. 

Frankfort,  Me.. 
Media,  Pa 

Columbia,  Pa . . . 
PhUadelphia,  Pa. 

$21,966 
23,995 

23,400 
21,949 

Present    sea- 
son 
January     1, 

ie«2. 

January     1, 

1882. 
Before    navi- 
gation closea 

2 

4 

10  days  after 
contract    is 
awarded 

Within      60 
days  of  no- 
tice of  award. 

Lowest     bid- 
der 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  improvement  of  the  entrance  to  and  channel  of  Christiana  Eiver, 
ivhich  constitutes  the  harbor  of  Wilmington,  was  begun  in  1871,  under 
a  project  for  securing  a  12-foot  mean  low- water  navigation  to  the  city. 

The  estimated  cost  of  the  necessary  rock  and  silt  excavation  was 
^83,000,  and  the  actual  cost,  including  the  $10,000  appropriated  in  act 
of  June  14, 1880,  has  been  $83,500. 

The  operations  of  the  past  fiscal  year  have  completed  this  work  by 
dredging  the  bar  at  the  entrance  from  9  or  10  feet,  at  low- water  to  13 
feet. 

The  contract  was  made  with  the  ISTational  Dredging  Company,  at  24 
•cents  per  cubic  yard  j  the  material  to  be  landed  on  the  meadows  border- 
ing the  Christiana. 

Operations  began  in  October,  and  were  completed  in  November,  after 
dredging  and  landing  35,630  cubic  yards  of  mud. 

The  resulting  channel  has  a  depth  of  full  13  feet  at  low- water,  with 
width  of  160  feet  connecting  the  deep  water  inside  the  Christiana  en- 
trance with  that  in  the  Delaware. 

An  examination  of  the  mouth  in  April,  1881,  showed  that  the  channel 
through  the  bar  had  maintained  itself,  and  even  slightly  improved  dur- 
ing the  winter. 

The  second  section  of  the  act  of  June,  1880,  called  for  a  survey  of  the 
^^  Christiana  Eiver  from  the  Delaware  Kailroad  Bridge  to  the  mouth  of 
the  river,  with  an  estimate  of  the  cost  of  procuring  a  mean  depth  of  15 
feet  in  the  channel  thereof." 

The  results  of  the  survey  were  exhibited  on  a  chart  submitted  with 
report  of  January  7, 1881,  a  copy  of  which  is  forwarded  for  incorpora- 
tion herewith. 

The  chart  shows  that  the  originally  projected  12-foot  low-water  navi- 
gation has  been  attained,  and  that  of  the  distance  of  16,200  feet  from  the 
buoy  depot  at  the  entrance  to  the  bridge  of  the  Delaware  Western  Eail- 
road,  about  6,800  feet,  or  42  per  cent.,  has  a  mean  low- water  channel 
depth  of  15  feet  and  over.  If  the  distance  from  the  bridge  in  question 
to  the  pulp  works,  2,400  feet,  be  added,  the  percentage  of  15-foot  chan- 
nel in  the  whole  distance,  viz,  18,600  feet,  is  37  per  cent. 

The  rise  of  tide  at  the  upper  limit  of  the  survey  was  nearly  as  great 
as  at  the  mouth,  and  the  conditions  generally  appeared  favorable  to 
49  E 
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the  construction  of  a  15-foot  low-water  navigation,  with  two  exceptions^ 
viz: 

First.  After  escaping  the  confinement  between  the  dikes,  which  con- 
stitute the  high-water  banks  of  the  stream,  the  effluent  waters  of  the 
Christiana  spread  fanwise,  and  are  exposed  to  the  influence  of  the  tides 
aud  waves  of  the  Delaware.  Under  these  circumstances  their  scouring 
effect  is  partially  destroyed,  and  the  normal  low- water  depth  on  the 
bar  appears  to  be  9  or  10  feet  only. 

The  manifest  remedy  is  the  construction  of  a  jetty,  so  planned  as  to 
control  and  direct  the  Christiana  ebb,  aud  protect  it  from  the  greater 
volume  of  the  Delaware  currents,  without  injurious  interference  with 
the  &ee  admission  of  the  flood  tide. 

By  the  aid  of  such  a  jetty  the  channel  to  be  thereafter  dredged  should 
be  able  to  maintain  itself,  although  the  occasional  assistance  of  artifi- 
cial deepening  may  be  required. 

Second. — ^The  city  of  Wilmington,  built  on  a  sloping  site,  with  over 
40,000  inhabitants,  engaged  in  extensive  and  varied  manufacturing  in- 
dustries, has  no  sewer  system,  nor  effective  street-cleaning  regulations. 

In  consequence,  the  accumulation  of  solid  material  in  the  l^  of  the 
stream  is  very  large,  and  the  river  front  is  constantly  filling  up,  by 
reason  of  the  general  deposit  therein  of  street  washings,  waste  products,, 
sewage,  and  other  refuse.  This  primitive  method  of  getting  rid  of  use- 
less or  objectionable  matter,  probably  did  no  great  harm  when  the 
town  was  small,  and  the  absolute  amount  of  refuse  not  great.  With 
the  increased  population  and  busniess,  the  river  is  no  longer  able  to 
absorb  it,  and  evils  already  existing  cannot  fail  to  become  more  for- 
midable year  by  year. 

Until  the  city  shall  have  taken  the  necessary  steps  to  protect  a  navi- 
gation so  valuable  to  its  commerce,  attempts  to  deepen,  or  even  maintain 
it,  would  be  unadvisable.  Information  has  been  received  that  the  nec- 
essary action  by  the  city  authorities  has  been  taken,  and  that  the  pro- 
tective measures  are  in  progress. 

With  the  entrance  provided  for,  and  the  channel  along  the  city  fix)nt 
relieved  of  extraneous  sources  of  injury,  the  attainment  of  a  15-foot  low- 
water  navigation  would  resolve  itself  into  a  simple  matter  of  rock  and 
mud  excavation. 

The  amount  of  the  former  is  fortunately  small.  With  regard  to  the 
question  of  future  maintenance,  it  may  be  said  that,  in  this  respect,  the 
Christiana  does  not  differ  from  other  tidal  streams,  and  that  so  long  as 
materials  for  filling  are  brought  into  it,  their  removal  at  points  of  dejwsit 
will  always  be  necessary. 

Aside  from  washings  from  banks,  aud  other  natural  sources,  the  de- 
I)endence  of  the  Christiana  upon  the  Delaware  for  the  filling  of  its  tidal 
prism  will  alone  serve  to  bring  into  the  stream  a  considerable  amount 
of  mud  aud  light  material  in  suspension. 

The  removal  of  this  wiU  constitute  an  annual  charge  upon  the  navi- 
gation, the  amount  of  which  could  not  probably  be  calculated  in  advance 
with  any  approach  to  accuracy. 

The  total  of  the  estimate  for  making  a  15-foot  navigation,  as  far  as 
the  Pulp  Works,  and  thence  to  the  Delaware  Railroad  bridge,  a  12-foot 
navigation,  is,  according  to  the  report  of  January  7,  1881,  $175,551, 
based  upon  prices  considered  probable  at  that  time,  and  the  report 
recommended  that  for  an  economical  prosecution  of  it  the  work  should 
be  completed  in  four  years. 

The  act  of  March  3, 1881,  appropriated  $50,000,  in  pursuance  of  this 
report. 
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The  project  for  the  expenditure  of  this  appropriation  is  to  constrncjt 
the  jetty  at  the  entrance,  and  extend  the  present  12-foot  low-wat<5r 
channel  as  far  as  the  Pulp  Works,  as  necessary  preliminary  steps  to  tie 
commencement  of  the  15-foot  low- water  channel.  This  should  then  l>e 
begun,  and  carried  upward. 

The  project  having  been  referred  to  the  Board  of  Engineers,  at  'New 
York,  was  approved  by  them,  and  will  b^  carried  out  during  the  flsciil 
year  1881-'82. 

So  soon  as  the  details  of  the  construction  of  the  jetty  shall  have  be<  a 
decided  upon,  both  works  will  be  put  under  contract. 

There  will  be  required  for  the  continuance  of  this  work,  under  the 
approved  project,  a  further  sum  of  $50,000  for  the  fiscal  year  1882-'8<3, 
with  which  the  construction  of  the  15- foot  channel  will  be  commenced. 

Wilmington  is  in  the  coUection  district  of  Delaware,  and  is  a  port  of  entry. 
The  nearest  fort  and  light-honse  are  respectively  Fort  Delaware  and  Christiana 
light. 

Total  amount  appropriated  to  June  30,  1881 $133,000  00 

Total  amount  expended  to  June  30,  1881 83,656  00 

Total  estimated  cost  of  project  (of  January  7,  1881) 175,551  nO 

Money  statement 

July  1,  1880,  amount  available $10,672  36 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

$60,672  36 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

UahiUties  July  1,  1880 10,828  44 

July  1, 1881,  amount  available 49,843  92 

Amount  (estimated)  required  for  completion  of  existing  project 125, 551  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  <¥) 


Abstract  of  proposals  received  hy  Col.  J.  N.  Macambf  Corps  of  Engineers,  at  12  o'clock  w., 
August  18, 1880,  for  dredging  in  Christiana  Biver,  Wilmingionf  Del. 


So. 

Names  of  bidders. 

Besidence. 

Price  per 
cubic  yard. 

To  commence. 

To  complete. 

1 

National  Dredging  Company. 

1 
Washington,  D.C.             $0  24.7 

Sept.  9, 1880. 

Dec.  30, 1880. 

Abstract  of  contract  entered  into  by  Col.  J.  N.  Maoombf  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881,  for  improvement  of  Wilmington  Harbor,  Delaware. 

Name  of  oontraotor. 

Besidence. 

Dredging. 

Date  of  contract. 

Eemarks. 

National  Dredging  Com- 
pany. 

Washington,  D.  C. 

Pereu.  yd. 
to  24.7 

Angost  28,  1880. 

Completed  November 
16, 1880. 

subvey  of  oheistiana  riveb,  delaware,  from  the  delaware 
railroad  bridge  to  the  mouth  of  the  river. 

United  States  Engineer  Office, 

Philadelphia,,  Pa,,  January  7, 1881. 
Genebal:  I  have  the  honor  to  forward  herewith  report  and  tracings 
of  chart  of  Christiana  Eiver,  Delaware,  in  conformity  witli  the  require- 
ments of  the  river  and  harbor  act  of  June  14, 1880. 
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The  improvement  of  Christiana  Eiver,  which  constitutes  the  harbor 
of  Wilmington,  has  been  in  progress  since  1871,  under  the  project 
adopted  at  that  time,  and  carried  to  its  completion  during  the  past  sea- 
son by  the  expenditure  of  the  $10,000  appropriated  in  the  last  river  and 
harbor  act. 

This  project  called  for  a  12-foot  low- water  navigation,  of  between  100 
and  200  feet  width,  to  be  secured  by  dredging  and  blasting,  at  an  esti- 
mated cost  of  $83,000.  The  amount  that  has  been  ajipropriated  and 
expended  is  $83,500,  and  the  chart  shows  that  the  full  object  of  the 
expenditure  has  been  attained.  The  condition  of  the  navigation,  some- 
what in  detail,  is  as  folio ws: 

There  is  a  clear  depth  of  13  feet  at  the  entrance,  with  a  width  between 
the  12-foot  curves  of  from  100  to  200  feet.  Near  the  rolling-mill  wharf 
about  5,000  feet  above  the  mouth,  the  channel  deepens  to  18  and  20 
feet.  Between  this  point  and  the  mouth  of  the  Brandywine,  4,000  feet, 
the  12-foot  channel  averages  125  feet  in  width,  with  maximum  depths  of 
15  and  16  feet.  Between  Brandywine  and  Third  street  bridge,  3,500 
feet,  the  greater  portion  of  the  channel  exceeds  15  feet  in  depth. 
Ledges  of  rock  exist  above  and  below  Third  street  bridge,  and  numer- 
ous borings  w^ere  made  in  the  vicinity  to  ascertain  its  development.  Be- 
tween Third  street  and  Market  street  bridges,  4,000  feet,  covering  the 
main  city  front  of  Wilmington,  the  12-foot  navigation  continues  with  a 
reduced  width,  averaging  about  50  feet,  and  the  15-foot  low- water  depth 
occupies  about  one-fourth  of  the  distance.  Between  Market  street  and 
the  Delaware  Western  Bailroad  bridges,  2,500  feet,  the  12-foot  channel 
increases  in  both  dimensions,  with  numerous  soundings  of  over  20  feet, 
and  an  average  width  of  100  feet.  The  improvements  hitherto  made 
have  terminated  just  above  Market  street.  At  the  Delaware  Western 
Bailroad  bridge  the  12-foot  curve  disappears  from  the  chart  The 
soundings  thence  to  the  Pulp  Works,  2,400  feet,  are  from  9  to  11  feet, 
and  thence  to  the  Delaware  Eailroad  bridge,  7,500  feet,  the  depth  re- 
mains about  the  same,  with  the  exception  of  a  distance  of  2,000  feet  in 
the  straight  reach  below  Duponf  s  powder  wharf,  over  which  the  aver- 
age low- water  depth  is  4  to  5  feet.  The  low-water  width  of  Christiana 
Eiver  is  quite  uniformly  about  300  feet  from  the  Delaware  Bailroad 
bridge  to  the  junction  with  the  Brandywine;  thence  to  the  mouth  it  is 
about  500  feet.  The  mean  range  of  tide  is  also  uniform  within  the  limits 
of  the  survey,  6J  miles,  varying  from  5.7  feet  at  the  buoy  depot,  near 
the  entrance,  to  5.8  feet  at  the  upper  bridge.  This  uniformity,  both  in 
cross-section  and  tidal  range,  indicates  conditions  quite  favorable  to  sta- 
bility for  any  future  improvement,  if  not  impaired  by  faulty  works. 

There  is  every  reason  to  suppose  that  a  15-foot  low- water  navigation, 
as  called  for  by  the  river  and  harbor  act,  can  be  secured  and  maintained, 
if  the  proper  precautions  are  taken. 

The  only  point  naturally  presenting  difficulties  is  the  entrance,  where 
the  ordinary  depth  is  8  or  9  feet,  and  the  greater  draught  could  not  be 
maintained  without  constant  dredging  in  the  absence  of  permanent 
works.  The  construction  of  tlie  deflecting  jetty  shown, on  the  tracing, 
would  in  all  probability  suffice  to  maintain  an  entrance  depth  of  not 
less  than  12  feet,  after  the  necessary  dredging  had  been  done,  by  pro- 
tecting the  ebb  current  of  the  Christiana  against  interference  from  that 
in  the  Delaware  befoi-e  attaining  its  proper  direction,  and  by  tending  to 
gather  the  flood  current  without  the  creation  of  cross-currents. 

As  this  jetty  will  have  to  sustain  a  considerable  pressure  of  ice  at  cer- 
tain seasons,  it  must  be  made  of  sufficient  strength,  and  the  outer  end 


Digitized  by 


Google 


APPENDIX   F.  773 

should  be  made  especially  solid  to  insure  its  ability  to  carry  a  beacon 
to  mark  the  entrance.  To  reduce  the  cost  without  impairing  the  effi- 
ciency in  any  marked  degree,  the  height  of  the  jetty  may  be  kept  be- 
low that  of  high- water. 

The  borings  in  the  vicinity  of  the  rock  ledges  near  Third  street 
bridge  prove  that  the  amount  of  that  material  to  be  excavated  for  a 
15-foot  channel  is  fortunately  small.  The  estimate  of  cost  given  in  the 
accompanying  table  separates  the  river  into  six  sections,  lettered  re- 
spectively from  A  to  F,  with  channel  dimensions  diminishing  upward. 
In  the  lowest  section  the  IS-foot  channel  has  a  width  of  150  feet.  In 
the  next  three  sections  the  width  is  reduced  to  100  feet,  increasing  at 
the  Third  and  Market  street  bridges,  to  allow  for  the  use  of  both  draws, 
to  150  and  200  feet.  Between  the  Delaware  and  Western  Railroad 
Bridge  and  the  Pulp  Works  the  channel  width  is  75  feet,  and  thence 
upward  to  Delaware  Eailroad  Bridge,  50  feet,  the  depth  being  uniform. 

The  Pulp  Works  mark  the  present  limit  of  extensive  works  dependent 
largely  upon  water  freights.  Should  that  point  be  made  also  the  pres- 
ent limit  for  the  15-foot  channel,  the  depth  of  12  feet  thence  to  the  upper 
railroad  bridge  would  probably  meet  all  immediate  requirements,  and 
effect  a  considerable  saving  in  the  total  estimate. 

Should  sufficient  appropriation  be  made,  I  would  recommend  that  the 
works  be  executed  in  the  following  order: 

1.  The  extension  of  the  present  12-foot  channel  upward  to  the  Pulp 
Works; 

2.  The  construction  of  the  jetty  at  the  mouth ; 

3.  The  dredging  of  the  15-foot  channel  from  the  mouth  upward ;  and 

4.  The  removal  of  the  rock  above  Third  street. 

For  the  completion  of  the  entire  project,  a  period  of  about  four  years 
would  probably  be  required.  The  division  of  labor  would  not  neces- 
sarily follow  the  above  divisions,  which  are  only  intended  to  indicate  the 
sequence  of  work,  and  not  the  annual  amount. 

An  undue  protraction  of  time  would  increase  the  ultimate  cost  of  the 
project. 

In  regard  to  the  probable  future  cost  of  maintenance  of  the  projected 
15-foot  low-water  navigation,  it  is  proper  to  say  that  all  the  indications 
are  favorable,  with  the  exception  that  at  the  present  time  no  suitable 
regulations  exist  for  controlling  the  deposit  of  solid  materials  in  the 
stream. 

The  drainage  and  sewage  system  of  the  city  of  Wilmington  are  of 
the  most  primitive  character.  The  city  lies  on  a  sloping  site,  the  streets 
are  imperfectly  paved,  and  the  washings  of  all  sorts  find  their  way  into 
the  Christiana  River,  without  any  provision  whatever  for  intercepting 
their  solid  contents  and  preventing  them  firom  filling  the  river  bed.  To 
this  cause  is  due  the  marked  deterioration  of  the  navigation  between 
the  Third  and  Market  street  bridges  which  exists,  notwithstanding  the 
expenditure  by  the  general  government  and  the  constant  annual  outlay 
by  owners  of  wharf  property.  Unless  this  evil  can  be  remedied  and 
the  navigation  relieved  of  the  great  and  unnecessary  burden  thereby 
thrown  upon  it,  the  estimates  accompanying  this  report  must  be  largely 
increased,  and  the  ultimate  maintenance  of  the  improved,  or  even  of 
the  existing,  navigation  rendered  costly  and  uncertain. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 


The  Chief  of  Engineers,  U.  /&?.  A. 


Colonel  of  Engineers. 
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bepobt  of  the  board  of  engineers. 

Office  of  the  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  I]viprove>ients,  &c., 

New  York,  Jvne  7, 1881. 

General:  This  Board,  to  whom  was  referred  the  subject  of  the  im- 
provement of  Christiana  River  and  Wilmington  Harbor,  Delaware,  for 
consideration  and  report,  has  the  honor  to  present  its  views  tliereon  as 
follows : 

The  information  furnished  by  the  Engineer  Department  to  guide  us 
in  our  investigations  consists  of  Colonel  Macomb's  report  of  his  survey 
of  Christiana  River,  with  an  accompanying  chart  showing  its  present 
condition  by  soundings  and  bottom  curves  from  its  mouth  up  to  the 
bridge  of  the  Delaware  Railroad,  a  distance  of  5J  miles.  By  dredging, 
a  low-water  depth  of  12  feet  has  been  attained  in  this  river  a^  high  up 
as  the  first  or  Delaware  Western  Railroad  bridge,  as  is  fully  set  forth 
in  the  report  and  indicated  by  the  chart. 

The  last  river  and  harbor  act  calls  for  a  depth  of  15  feet  continued 
throughout  that  portion  of  the  river  embraced  in  the  survey.  Colonel 
Macomb,  in  his  report  (January  7,  1881),  says: 

There  is  every  reason  to  suppose  that  a  15-feet  low-water  navigation  can  be  secured 
imd  maintained  if  the  proper  precautions  are  taken. 

He  thinks,  however,  that  such  depth  of  channel  at  this  time  is  needed 
no  farther  up  the  river  than  the  Pulp  Works,  and  that  12  feet  (above  that 
point)  will  quite  satisfy  the  necessities  of  commerce.  To  maintain  the 
depth  of  15  feet  over  the  bar  at  the  entrance  of  the  Christiana  River  into 
the  Delaware,  in  his  opinion,  will  require  the  construction  of  a  jetty  on 
the  north  side  of  the  channel  curving  down  stream  as  marked  on  chart. 

Colonel  MacomVs  project  (see  his  letter  to  Chief  of  Engineers,  April 
8, 1881)  for  the  expenditure  of  the  last  appropriation  of  $50,000  made 
by  Congress  for  this  improvement  designs  to  apply  three-fifths  of  it  to 
the  construction  of  the  proposed  jetty  and  two-fifths  to  dredging  a  12-foot 
channel-way  up  stream  as  far  as  the  Pulp  Works. 

On  the  26th  of  May  Captain  Ludlow,  Colonel  Macomb's  assistant,  ap- 
peared before  the  Board  and  gave  valuable  information  in  reference  to 
the  river  and  the  project  for  its  improvement 

It  appears  that  the  dredging  of  the  Christiana  River  bed,  including 
some  rock  blasting,  has  been  in  progress  for  the  past  ten  years^  under 
small  annual  ajqiropriations;  that  the  successful  acx'omplishment  of  the 
original  plan  of  improvement,  which  looked  to  the  attainment  of  a  12-feet 
depth  only,  has  prompted  the  further  demand  for  15  feet  and  for  a  longer 
reach  of  the  river. 

The  chart  before  us  shows  the  river  in  that  portion  already  deepened 
as  possessing  a  strongly  curved  outline  throughout  the  greater  portion 
of  its  length,  a  condition  very  favorable  to  the  maintenance  of  the  depth 
attained.  The  gradual  narrowing  of  the  stream,  with  some  exceptional 
parts  in  ascending,  seems  to  be  about  sufficient  to  x)roduce  uniformity 
of  current  in  the  ebbing  and  flowing  of  tide  waters  and  an  equalization 
in  the  rise  and  fall  throughout  the  section  (3.6  miles  long)  to  first  rail- 
road bridge.  This  condition,  like  the  former,  favors  the  maintenance  of 
improvements  effected. 

From  Major  Bache's  report  we  learn  that  in  the  working  season  of 
1839  the  Christiana  River  bed  was  dredged  under  his  direction,  13,518 
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cubic  yards  being  removed  therefrom.  Of  this  amount  3,505  cubic  yards 
were  excavated  from  the  bar  of  the  river  at  its  mouth,  the  remainder 
being  ])rincipally  taken  along  the  wharf  front  of  the  town  of  Wilming- 
ton.  The  depth  of  water  thus  secured  enabled  a  vessel  of  16-feet  draught 
to  pass  out  of  the  river  at  high- water  without  touching,  indicating  that 
there  must  have  been  10  feet  depth  of  river  in  the.shoalest  part  of  th& 
channel  at  low-water.  His  chart,  made  in  1835,  prior  to  the  dredging, 
shows  shoal  water  along  the  town  front  and  at  the  first  bend  and  current 
crossing,  where  the  river  was  wide  comparatively ;  also  at  the  current 
crossing  just  above  the  mouth  and  at  the  bar.  Since  that  date  the  river 
width  has  been  somewhat  reduced  along  the  lower  portion  of  the  city 
front  down  to  the  bend  below  by  structures  on  the  north  side.  Its  pre- 
sent width  is  rather  more  favorable  in  that  portion  to  the  preservation 
of  the  channel  depth  than  its  former  cross-section. 

During  the  past  ten  years  thei'e  have  l>een  removed  from  the  river 
bed  between  the  Delaware  and  the  first  railroad  bridge,  a  distance  of 
about  3.6  miles,  210,912  cubic  yards  of  mud,  sand,  gravel,  and  rock^ 
giving  it  a  channel  depth  of  12  feet  at  its  shoalest  places,  with  widths 
varying  from  75  to  150  feet  up  to  Market  street  bridge.  The  amount 
excavated  was  sufiicient  to  have  covered  100  feet  width  of  river  bed 
throughout  the  improved  section  to  a  depth  of  3  feet.  It  appears,  how- 
ever, from  the  yearly  reports  of  the  ofticer  in  charge  of  this  work,  tha4; 
somewhat  more  than  one-half  of  that  amount  was  taken  from  its  bed  be- 
low the  mouth  of  the  Brandywine  along  three  sections  aggregating  a 
length  of  about  1  mile,  viz,  at  the  current  crossing  and  straight  reach 
below  dredging  company's  wharves,  at  the  current  crossing  above  light- 
house, and  on  bar  at  entrance  into  the  Delaware  River. 

As  nearly  as  can  be  ascertained,  the  larger  part  of  the  balance  of 
dredging  was  applied  at  the  current  crossing  at  Third  street,  above  and 
below  bridge,  and  on  the  city  front  just  above  but  mostly  below  Market 
street,  and  tlie  remainder  near  and  at  the  mouth  of  the  Brandywine. 
The  great  bend  of  the  river  has  continued  deep.  The  fact  of  the  large 
excavation  where  the  two  streams  join  would  seem  to  indicate  deposits 
effected  there  by  the  meeting  of  their  currents  and  the  forcing  back  of 
the  Christiana  waters  along  the  north  side. 

The  Christiana  River,  by  the  testimony  of  Captain  Ludlow,  is  sediment- 
bearing  to  about  the  same  extent  as  the  Delaware.  As  the  currents  of 
the  inflowing  and  ebb  tides  exceed  1  mile  an  hour  at  times,  there  must 
be  movement  of  the  bottom,  consisting  of  fine  sand  and  mud.  From  an  ex- 
amination of  Major  Bache's  map  of  1835,  the  Coast  Survey  map  of  1841^ 
and  Colonel  Macomb's  charts  of  surveys  since  made,  together  with  the 
records  of  the  dredging  for  the  past  ten  years,  we  infer  that  there  has 
been  deposit  since  1840  on  the  bar  just  beyond  the  mouth  of  the  river, 
at  the  current  crossing  just  within  its  mouth,  at  the  straight  portion 
below  the  junction  of  the  Brandywine,  at  the  mouth  of  the  Brandywine^ 
at  the  current  crossing  at  Third  street  bridge,  in  the  vicinity  of  Market 
street  bridge,  and  more  or  less  along  the  city  front.  ISTow,  it  seems  qnite^ 
probable  that  the  filling  along  the  city  front  is  due  almost  entirely  to 
the  washings  from  the  city,  which  is  built  on  rising  ground  sloping  to 
the  river.  This  same  material  traveling  on  to  the  mouth  would  natu- 
rally help  to  make  the  deposits  at  the  specified  points  below  the  mouth 
of  the  Brandywine;  this  latter  river  contributing  also  to  that  effect. 
Now,  if  the  solid  material  from  its  street  washings  and  sewerage  can  all 
be  prevented  from  entering  the  river,  a  large  source  of  bottom  deposit^ 
will  be  cut  off,  and  only  those  from  the  Christiana  above  and  the  Brandy- 
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wine  branch  will  remain. .  Of  course  there  is  always  material  brought 
into  the  river  by  the  flood-tide  to  be  carried  out  again  by  the  ebb. 

There  can  be  little  doubt  that  if  the  Christiana  River  be  deepened 
much  beyond  the  bed-level  that  has  resulted  from  natural  causes,  it 
will  in  time  return  to  the  same  bed -level ;  that  is,  other  features  remain- 
ing the  same,  the  excavated  portions  must  gradually  till  again.  It  would 
require  a  study  of  the  river  from  its  mouth  to  its  sources,  with  observa- 
tions upon  its  currents,  its  bed  movements  in  the  way  of  traveling  bars,, 
bank  erosion  and  material  of  bank  and  bed,  effects  of  floods,  &c.,  to  de- 
termine theprobabilitiesas  to  the  rateof  refilling.  The  river  is  favorable 
for  improvement  in  this,  that  it  is  not  largely  sediment-bearing,  from 
the  fiact  that  for  a  large  portion  of  its  length  below  the  city  the  least 
low- water  channel  depth  prior  to  any  excavation  exceeded  12  feet,  and  aa 
the  excavations  already  made  have  not  generally  extended  more  than  2 
feet  below  the  natural  bed,  it  would  seem  but  a  reasonable  inference  that 
the  12-foot  channel  now  reached  may  be  maintained  without  much  ex- 
pense, provided  the  city  drainage  into  the  river  can  be  cut  oflp; 

The  maiutenance  of  a  15-foot  channel  will  be  more  difficult,  and  it 
seems  probable  that  dredging  from  time  to  time  will  be  required,  at 
points  before  named,  to  keep  up  that  depth.  A  slight  narrowing  of  the 
river  at  and  near  the  Dredging  Company's  wharves,  and  a  dike  at  the 
crossing  at  the  mouth  extending  from  the  high  to  the  low-water  line,  may 
be  needed  to  hold  the  depth  of  15  fe^t  at  those  reaches  of  the  river.  The 
crossing  at  the  Old  Ferry  evidently  favors  deposition  as  well  as  the 
crossing  below  Market  street.  The  tendency  to  fill  at  these  points  may 
be  due  mostly  to  the  large  quantities  of  material  coming  from  the  city 
drainage,  for  the  river  is  narrow  enough  to  give  a  good  scouring  ve- 
locity at  both  of  these  reaches. 

Throughout  the  greater  portion  of  its  length  between  the  two  railroad 
bridges  the  Christiana  is  somewhat  wider  than  along  the  city  front — a 
condition  favorable,  in  this,  that  it  constitutes  a  basin  to  receive  the  in- 
flowing tide,  and  thus  to  increase  the  velocity  of  the  outflow  to  main- 
tain the  depth  of  river  below.  But  it  is  not  a  condition  favorable  to  the 
wider  portion  of  this  reach  of  the  river,  as  the  slackening  of  the  current, 
due  to  the  greater  width,  both  in  the  influx  and  eftiux,  causes  deposition. 
We  find  the  water  generally  shoal  in  this  reach,  except  in  tlie  curved  and 
narrow  portions.  Excavating  a  channel  12  feet  deep  will  give  more 
ready  access  to  the  incoming  tide,  and  will  admit  rather  more  water 
above  the  second  railroad  bridge,  provided  the  river  lines  and  bed  are 
favorable  to  its  ready  ascent.  Gaugings  indicate  that  an  average  of 
nearly  50,000,000  cubic  feet  ascend  above  the  second  railroad  bridge 
at  each  influx  of  the  tide.  That  amount  of  water  would  give  an  average 
velocity  of  outflow  through  the  straight  reach  below  Dupont's  Powder 
Mill  of  about  three-fourUis  of  a  foot  per  second,  whereas  the  average 
velocity  of  outflow  in  the  straight  reach  of  the  city  front  below  Market 
street  is  about  1  foot  per  second,  now  that  it  is  excavated  to  a  depth  of 
12  feet.  If  a  channel-way  between  bridges  be  excavated  to  a  depth  of 
12  feet  it  will  not  have  so  gre^t  a  velocity  of  outflow  to  keep  it  open 
as  in  the  city  reach,  unless  it  be  contracted  in  ratio  to  the  quantity  of 
water  flowing  through  it.  Such  contraction,  however,  would  diminish 
the  tidal  basin  that  helps  the  channel  along  the  city. 

This  Board  do  not  think  it  advisable  to  attempt  a  greater  depth  than 
12  feet  above  the  Pulp  Works,  and  it  will  doubtless  require  expenditures 
from  time  to  time  to  maintain  even  that  depth,  unless  the  river  is  some- 
what narrowed  above  the  bend. 
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BAR  AT  THE  MOUTH  OF  CHRISTIANA  RIVER. 

Major  Bache's  chart  (1835)  shows  a  bar  in  the  Delaware,  just  beyond 
the  mouth  of  the  Christiana,  with  8.7  feet  depth  upon  it  in  its  shoalest 
place  at  low- water.  In  other  words,  the  depth  of  water  in  the  Ohris- 
tiaua  is  not  carried  out  into  the  Delaware,  but  shoals  above  the  bottom 
of  both  streams  to  a  depth  of  less  than  9  feet.  Colonel  Macomb,  in  his 
report  of  January  7, 1881,  states  the  natural  depth  of  water  on  this  bar 
to  be  from  8  to  9  feet.  To  remove  this  bar,  or  rather  to  maintain  the 
depth  dredged  through  it,  he  recommends  the  construction  of  a  jetty  on 
the  north  side  of  the  channel  of  entrance  to  the  river,  to  be  commenced 
at  the  shore-line  near  the  lighthouse,  and  to  be  extended  about  1,800 
feet  in  a  southeasterly  direction,  as  indicated  in  yellow  color  on  his  chart, 
to  the  15  foot  bottom  curve  of  the  Delaware  River.  The  letter  of  the 
Chief  of  Engineers,  referring  this  subject  to  us,  calls  especially  for  an 
opinion  upon  ^'  the  advisability  of  the  proposed  jetty  as  the  means  of  se- 
curing a  permanent  improvement  at  the  mouth  of  the  river,  as  also  upon 
its  location,  plan,  and  manner  of  construction." 

The  chart  of  Cherry  Island  Flats,  Delaware  River,  published  in  Chief 
of  Engineers'  report  for  1879  (page  436),  exhibits  the  bottom  18  and  12 
foot  curves  in  direction  and  position  opposite  mouth  of  the  Christiana, 
about  the  same  as  they  would  be  if  this  latter  river  did  not  pour  its 
waters  into  the  former,  their  scouring  effect  apparently  not  extending  out 
beyond  the  10-foot  bottom  curve  of  the  Delaware  River.  It  seems,  there- 
fore, that  beyond  the  low- water  line  of  the  Delaware,  the  waters  of  the 
Christiana  are  not  suflBciently  concentrated  to  preserve  its  channel  depth. 
To  secure  a  depth  of  15  feet  will  require  the  scouring  effect  to  be  ex- 
tended to  the  15  foot  curve  of  the  Delaware,  and  vnU  therefore  neces- 
sitate a  greater  concentration  of  the  outflow  of  the  Christiana.  It  seems 
probable  that  a  jetty  on  the  north  side  of  the  channel  may  produce  that 
effect,  from  the  fact  that  the  mouth  of  the  Christiana  has  a  direction 
obliquely  up  stream  in  reference  to  the  Delaware.  The  outflowing  waters 
will  therefore  be  pressed  against  the  dike  and  be  kept  concentrated,  so 
as  to  cause  the  required  erosion.  But  the  old  plans  show  from  8  to  10 
feet  of  water  only  at  low-tide  in  the  current  crossing  along  the  river 
reach  from  the  light-house  inward  for  a  distance  of  1,3(K)  feet.  It  seems, 
therefore,  essential  that  this  reach  should  be  contracted  by  a  dike  be- 
tween high  and  low  water  on  the  south  side.  Besides  helping  to  pre- 
serve the  channel-depth  opposite  to  itself,  this  dike  will  force  more  of 
the  outflowing  current  over  against  the  north  jetty.  It  will  also  concen- 
trate the  inflowing  tidal  waters  and  prevent  the  wash  of  material  over 
the  shoals  into  the  river  mouth. 

The  north  jetty,  as  described  by  Colonel  Ludlow,  assistant  to  Colonel 
Macomb,  is  to  be  formed  of  two  rows  of  oak  piles  separated  an  average 
distance  of  about  12  feet,  the  piles  in  each  row  to  be  driven  as  closely 
as  they  can  be,  and  to  be  bolted  to  string  pieces  placed  on  the  inner  side, 
near  their  upper  ends.  Cross-timbers  will  bind  the  two  rows  of  piles 
together.  The  space  thus  inclosed,  filled  with  stone  rising  4  feet  above 
low- water  level,  will  constitute  the  jetty.  The  outer  end  is  designed  to 
be  25  feet  square,  and  suited  to  receive  a  beacon-light.  This  jetty,  as 
above  described,  if  the  piles  are  well  driven,  will  doubtless  be  strong 
enough  to  resist  all  ordinary  pressure  to  which  it  may  be  exposed ;  but 
an  unusual  ice  movement  would  injure  it  yevy  seriously,  and  possibly 
sweep  it  away.  Captain  Ludlow,  however,  states  that  the  ice  of  the 
Delaware  grounds  along  the  shoal  shore,  and  that  its  movement  in  a  way 
to  destroy  the  jetty  is  not  to  be  apprehended.    It  seems  that  piles  and 
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timbers  of  oak  have  been  selected  as  more  durable  than  pine  in  that 
portion  of  the  structure  which  rises  above  low-water,  and  is  for  a  parij 
of  the  day  exposed  to  air  and  changes  of  temperature,  inducing  slow 
decay.  It  is  our  opinion  that  it  would  be  better  to  terminate  the  pile 
structure  as  near  the  ordinary  low-water  level  as  economy  of  construc- 
tion will  admit,  and  to  put  on  a  superstructure  of  crib- work  rising  to 
high-water.  This  last,  when  decayed,  can  be  renewed.  The  width  to 
resist  all  pressures  to  which  the  jetty  may  be  exposed  ought,  we  think, 
to  be  equal  to  the  height  throughout. 

On  accompanying  chart  (No.  1)  is  marked  a  general  position  in  red 
(A  B)  for  the  dike  on  the  south  side  of  the  Christiana,  at  the  mouth 
of  the  river,  proposed  by  us  for  reasons  already'  assigned.  We  do  not 
recommend,  however,  that  the  dike  be  commenced  until  the  effect  pro- 
duced by  the  jetty  in  the  channel,  both  outside  and  inside  of  Light- 
house Point,  is  determined. 

This  Board  has  expressed  an  opinion  that  the  jetty  designed  by 
Colonel  Macomb  to  be  built  on  the  north  or  up  stream-side  of  the 
channel  of  entrance  will  probably  beeflBicient  in  deepening  that  channel, 
by  reason  of  the  peculiar  conformation  of  the  mouth  of  the  Christiana 
Eiver,  by  which  the  outflowing  water  will  be  held  to  the  jetty  at  least 
for  a  good  portion  of  its  length.  Still,  we  desire  to  say  that  in  ordinary 
cases  the  lower  or  down  stream  side  of  the  channel  seems  to  us  to  be 
the  proper  position  for  such  jetty,  for  the  outflowing  waters  of  the 
tributary  will,  by  the  down  cunent  of  the  main  stream,  be  pressed 
against  the  jetty  to  scour  a  deep  channel.  The  Christiana  does  not 
enter  the  Delaware  in  a  direction  favorable  for  a  south-side  jetty.  To 
assimilate  it  to  conditions  more  favorable  requires  the  construction  of 
a  short  jetty  from  Light  House  Point  on  the  north  side  of  the  channel, 
and  to  bring  out  the  receding  south  shore  by  a  parallel  dike  to  guide 
the  waters  of  the  tributary  into  the  main  river  in  a  proper  direction. 
This  south  dike,  prolonged  with  an  inclination  down  stream  to  deep 
water,  would,  by  aid  of  the  pressure  of  the  outflowing  current  of  the 
Delaware,  hold  the  ebb  of  the  Christiana  in  a  channel  along  the  dike, 
and  thus  produce  the  required  depth  of  water.  The  only  question  in 
this  connection  seems  to  be  whether  the  Delaware  current  is  strong 
enough  to  prevent  the  Christiana  waters  from  spreading  after  passiiTg 
the  outer  end  of  the  north  jetty.  If  the  current  be  moderately  strong 
there  dian  be  no  doubt  that  this  project  will  be  successful. 

It  will,  however,  require  a  greater  length  of  dikes,  and  consequently 
be  more  costly  th^n  the  project  submitted  by  Colonel  Macomb.  We  do 
not,  therefore,  urge  its  adoption  in  this  locality,  not  economically 
favorable  to  its  application,  for  reasons  already  set  forth.  Colonel 
Macomb's  project,  however,  has  the  objection  incident  to  all  up-stream 
jetties,  that  of  building  out  the  up-stream  shore  in  process  of  time,  and 
thus  necessitating  its  own  extension,  to  be  followed  by  the  prolongation 
of  the  south  dike,  represented  in  this  case  by  line  A  B,  sketch  1,  accom- 
panying. 

In  conclusion,  this  Board  concurring  generally  in  opinion  with  Colonel 
Macomb,  recommends  the  construction  of  the  north  dike  proposed  by 
him  out  to  the  12-foot  bottom  curve  of  the  Delaware  during  this  w^ork- 
ing  season,  and  the  excavation  of  a  12-foot  channel  to  the  Pulp  Works, 
to  be  followed  next  spring  by  a  sufficient  number  of  soundings  on  the 
river  to  determine  where  deposits  take  place  and  where  scouring  occurs. 
From  such  a  survey,  compared  with  that  of  1880,  a  project  for  the 
further  improvement  of  the  Christiana  can  be  arrived  at,  based  upon 
more  full  and  satisfactory  information  than  is  now  available.    AU  proj- 
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ects  will,  however,  to  some  extent  be  inefficient  if  the  drainage  of  the 
city  of  Wilmington,  so  far  as  solid  ^material  is  concerned,  be  not  cut  oft 
from  the  river. 
Eespectfiilly  submitted. 

Z.  B.  Towner, 
Colmiel  of  Utigineera  and  Bvt.  Maj.  tf  en.,  u.  8.  A. 

John  Xewton, 
Colonel  of  Engineers^  Bvt.  Maj.  OenL 
Henry  L.  Abbot, 
Lieutenant- Colonel  of  UngineerSy  Bvt.  Brig,  ffen* 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U.  8.  A. 


F  10. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  present  status  of  the  Broadkiln  improvement  is  fully  set  forth  in 
the  accompanying  reports  dated  January  6,  January  29,  and  July  6, 
1881. 

It  appears  from  these  that  the  most  serious  obstruction  to  the  present 
and  future  navigation  is  found  at  the  entrance,  where  there  is  a  low- 
water  depth  of  less  than  1  foot  across  a  broad  expanse  of  sand  shoal^ 
and  that  the  only  method  of  securing  an  improved  entrance  is  to  cat 
through  the  beach  and  control  the  effluent  water  by  means  of  a  dike. 

The  total  expense,  inchiding  the  removal  of  shoals  in  the  river,  is 
$51,^00,  the  entrance  costing  not  less  than  $41,000  if  the  dike  be  pro- 
longed, as  will  eventually  be  necessary,  to  the  6foot  low-water  curve  in 
the  bay. 

A  valuable  improvement  can,  however,  be  effected  by  making  the  cut 
through  the  beach  and  temporarily  terminating  the  dike  at  low- water 
mark. 

The  cost  of  this  will  be  $25,000,  leaving,  after  deducting  the  present 
balance  of  $9,000,  a  further  sum  of  not  less  than  $16,000  to  be  appropri- 
ated before  any  advantageous  commencement  of  the  work  can  be  made. 

This  work  is  in  the  ooUection  district  of  Delaware,  and  WUminffton  is  the  nearest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectivMy,  Fort  Delaware  and 
Delaware  Breakwater  light. 

Total  amount  appropriated  to  June  30,  1881 |20,000  W 

Total  amount  exj>euded  to  June  30,  1881 11,022  42 

Total  present  estimated  cost  of  project 61,500  OO 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$10,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  liabilities  July  1,  1880 1,022  42 

July  1,  1881,  amount  avaUable 8,977  68 

Amount  (estimatecl)  required  for  completion  of  existing  project 41, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883    16,000  00 
Required  in  addition  to  amount  available  July  1,  1881. 
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BEPOBTS  OF  COL.  J.  N.  MACOMB.  OOBPS  OF  ENGINBEBS. 


United  States  Engineer  Office, 

Fhiludelphiaj  Fa.y  January  6,  1881. 

General:  I  have  the  honor  to  forward  herewith  the  results  of  an 
examination  of  Broadkiln  Kiver,  Delaware. 

The  original  survey  of  this  stream  for  purposes  of  improvement  was 
ordered  and  made  in  1872.  Colonel  Kurtz's  report  and  project  are  found 
in  the  Annual  Report  Chief  of  Engineers,  1872,  pages  791  and  following. 

The  estimated  cost  of  the  improvement,  to  obtain  a  G-foot  low- water 
navigation,  into  and  up  the  river,  amounted  to  $80,447. 

In  March,  1873,  an  appropriation  of  $10,000  was  made,  and  expended 
during  the  succeeding  fiscal  year  in  dredging  upon  various  shoals  be- 
tween Milton  and  a  point  near  the  mouth,  so  as  to  secure  a  low- water 
channel  at  5  feet  deep  and  35  feet  in  width;  $30,000  were  asked  for  be- 
ginning the  improvement  of  the  entrance,  but  no  further  appropriation 
has  since  been  made  until  that  of  $5,000  in  act  of  June  14, 1880,  of 
which,  after  deducting  cost  of  the  present  re-examination,  there  remains 
available  a  balance  of  $4,000. 

The  normal  capacity  of  the  Broadkiln  navigation  is  about  5  feet  at 
low-water,  and  the  expense  of  obtaining  this  from  inside  the  entrance 
to  Milton  is,  according  to  the  present  estimate,  $6,560. 

The  great  difficulty  is  the  entrance,  which  presents  the  features  com- 
mon to  most  minor  streams  discharghig  into  tide- water  through  sand 
"beach,  of  a  shallow  mouth,  undergoing  changes,  more  or  less  constant, 
in  position  and  direction. 

The  trend  of  the  shore  is  northwest,  and  that  portion  of  the  bay  into 
which  the  Broadkiln  discharges  faces  the  northeast  and  is  exposed  to 
the  heavy  storms  from  that  quarter. 

The  Broadkiln  is  joined  near  the  beach  by  licwes  Creek,  coming  down 
from  the  south  and  east  nearly  parallel  to  the  coast,  and  the  combined 
current  of  the  two  has  gradually  forced  its  way  northward,  extending 
the  narrow  peninsula  of  sand  separating  the  common  waters  from  those 
of  the  bay. 

A  comparison  of  the  present  chart  of  the  entrance  with  that  of  the 
Coast  Survey  of  1842,  shows  that  the  peninsula  below  the  junction  has 
prolonged  itself  northward  4,500  feet,  double  its  length  at  the  earlier 
date,  beingan  annual  advance  of  about  120feet.  This  advance  appears  to 
have  affected  the  regimen  otherwise  in  no  important  degree,  the  depth 
at  the  entrance  remaining  about  the  same,  namely,  1  and  2  feet  at  low- 
water,  and  the  same  conftision  and  contortion  of  curves  of  depth  outside 
the  entrance  appearing  now  as^  then. 

Three  projects  present  themselves  for  the  improvement  of  the  entrance : 

1st.  To  make  a  cut  through  the  beach  near  the  junction  of  the  two 
streams. 

2d.  To  cut  off  the  Broadkiln  below  the  junction  and  to  make  a  new 
entrance  at  some  suitable  point  up  Lewes  Creek. 

3d.  To  make  the  new  entrance  below  the  junction. 

The  principal  objections  to  the  first  plan  are  that  the  beach  at  this 
point  is  wide,  increasing  the  amount  of  material  to  be  removed,  and 
that  the  discharge  from  Lewes  Creek  would  press  against  the  new  out- 
let at  right  angles. 

The  main  objection  to  the  second  plan  is  that  each  stream  would 
directly  oppose  the  discharge  of  the  other  in  the  immediate  vicinity  of 
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their  common  month,  and  the  maintenance  of  a  suitable  deptii  on  the 
bar  be  rendered  doubtful.  The  third  project  intercepts  the  two  stresuns 
after  their  united  waters  have  assumed  a  regular  movement  and  by 
means  of  a  curved  dike  deflect  them  into  the  bay  without  conflict. 

In  the  matter  of  final  cost  it  is  probable  that  there  would  be  little  to 
choose  among  the  three,  and  in  considering  how  to  combine,  doing  the 
least  violence  to  the  settled  habits  of  the  two  streams,  with  the  promise 
of  securing  an  improved  entrance  measurably  firee  from  the  seeds  of 
future  complications,  I  am  of  opinion  that  the  third  project  shown  on 
the  chart  presents  tbe  most  favorable  conditions. 

The  construction  of  the  deflecting  dike  is  estimated  to  cost  about 
$19,500. 

The  dredging  estimate  is  probably  in  excess  of  present  requirements. 
It  is  based  upon  securing  a  low- water  area  approximately  the  same  as 
that  above  the  dike,  but  the  substitution  for  one  of  the  banks  of  the 
dike  along  which,  from  its  curvature,  the  channel  would  form,  should 
reduce  somewhat  the  width  necessary  to  secure  the  desired  depth.  It  is 
probable  that  the  dike  will  maintain  along  its  length  a  channel  wiUi 
a  low-water  depth  of  about  6  or  7  feet,  and  a  depth  outside  of  about4feet. 
At  high-water,  therefore,  a  vessel  drawing  8  feet  could  probably  gain 
admittance.  It  is  to  be  observed  that  the  estimate  for  dredging  to  5 
feet  low- water  in  the  river  is  based  upon  the  present  low-water  plane. 

The  difference  between  this  planenearthejunction  of  the  two  streams 
and  that  in  the  bay  is  now  about  1  foot,,due  to  the  distance  of  nearly  2 
miles  to  the  mouth  and  the  obstructions  there. 

With  an  improved  entrance  a  greater  drainage  from  the. river,  and 
therefore  a  lowering  of  its  low- water  plane^  would  be  ettected,  necessitat- 
ing an  addition  to  the  dredging  estimate  m  the  river  above. 

The  total  of  the  estimate  given  in  the  recapitulation  is  therefore  prob- 
ably not  in  excess  of  what  will  be  necessary. 

RECAPITULATION. 

Dredging  in  rirer,  13,100  cubic  yards,  at  50  cents  per  yard $6, 550 

Dredging.for  new  entrance,  84,639  cubic  yards,  at  30  cents  per  yard 25, 400 

Jetty  at  new  entrance,  2,600  feet,  at  ^.50  per  foot 19,500 

51,450 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


United  States  Engineer  Office, 

Philadelphia^  Pa.y  January  29,  1881. 

General:  I  have  to  acknowledge  receipt  of  department  letter  of 
28th  instant,  relating  to  the  Broadkiln  Kiver  (Delaware)  improvement 
and  desiring  me  to  state  the  proposed  application  of  the  available  appro- 
priation, in  case  the  project  recommended  in  my  letter  of  6th  instant  be 
approved. 

The  appropriation  made  in  river  and  harbor  act  of  1880  for  the  Broad- 
kiln  was  $5,000.  Of  this,  after  deducting  expense  of  re-examination  and 
survey  of  the  mouth,  there  remains  a  b^ance  of  $4,000. 


Digitized  by 


Google 


APPENDIX   F.  783 

The  original  estimated  cost  of  this  re-examination,  as  given  in  my 
letter  of  July  2, 1880,  was  $600.  The  actaal  cost  was  $1,000,  the  excess 
being  dne  to  two  causes :  first,  the  somewhat  extended  examination  of 
the  entrance  necessary  to  acquire  a  clear  idea  of  the  existing  conditions 
and  the  means  of  modifying  them ;  and,  secondly,  the  nnhealthfulness 
of  the  locality,  the  senior  assistant  being  much  affected  thereby,  and 
the  junior  assistant,  a  graduate  of  the  University  of  Pennsylvania  and 
a  very  promising  young  man,  dying  suddenly  of  typhoid-malaria. 

The  application  of  the  existing  balance  of  appropriation  depends  upon 
whether  or  not  additional  appropriation  shall  be  made. 

The  main  obstruction  to  the  use  and  navigation  of  the  river  is  at  the 
entrance,  which  is  also  the  most  costly  part  of  the  improvement,  the 
necessary  dredging  being  estimated  at  $25,400,  and  the  cost  of  the  jetty 
at  $19,500,  making  a  total  of  $44,900. 

Should  such  -appropriation  be  made  as  would  insure  the  completion 
of  the  entrance  improvement,  and  warrant  the  expectation  that  it  could 
be  completed  in  two  seasons,  I  should  recommend  that  the  funds  be  so 
applied.  If  such  appropriation  be  made  as  with  the  available  balance 
would  only  suffice  to  effect  the  improvement  of  the  river  proper,  that 
probably  should  be  its  application ;  and  if  no  appropriation  be  made, 
th^  existing  balance  might  be  expended  in  improving  the  navigation  of 
the  stream  to  the  greatest  extent  practicable  by  removal  of  the  more 
iipportant  obstructions. 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 


The  Chief  op  Engineers,  U.  S.  A. 


CoUyiiel  of  Engineers. 


United  States  Engineer  Office, 

Philadelphia^  Pa.^  July  6, 1881. 

Sir  :  I  have  the  honor  to  submit  the  following  report  and  recommen- 
dations with  reference  to  the  improvement  of  Broadkiln  Kiver,  Dela- 
ware, for  Which  an  appropriation  of  $5,000  was  made  in  the  river  and 
harbor  act  of  March  3, 1881. 

The  original  reports  on  this  stream  were  made  by  Lieutenant-Colonel 
Kurtz  and  Captain  Brown,  Corps  of  Engineers,  under  date  of  Sei)tem- 
ber  11,  1872,  and  printed  in  Annual  Eeport,  Chief  of  Engineers,  1872, 
page  791  and  following. 

The  project  for  the  improvement  contemplated  the  removal  of  the 
shoals  and  other  obstructions  to  a  depth  of  6  feet  at  low- water,  and 
especially  the  construction  of  a  new  entrance  through  the  cape  or  spit 
of  land  lying  between  the  lowest  reach  and  the  bay. 

The  total  estimate  was  $80,447,  of  which  the  necessary  works  for  the 
entrance  would  cost  $30,000. 

The  appropriation,  based  upon  this  project,  made  in  1873  was  $10,000 
only,  and  failing  a  suflacient  sum  to  complete  the  improvement  of  the 
entrance,  this  amount  was  expended  in  dredging  the  more  important 
shoals  in  the  river. 

No  further  appropriation  was  made  until  that  of  June  14,  1880,  of 
$5,000. 

The  considerable  interval  that  had  elapsed  rendered  a  re-examination 
necessary^  report  upon  which  was  made  from  this  office  under  date  of 
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January  6, 1881,  accompanied  by  charts  and  an  estimate  for  tiie  improTe- 
ment,  amounting  to  $51,450. 

The  recent  act  of  March  3, 1881,  contains  a  further  appropriation  of 
<5,000,  which,  with  the  preceding  one,  after  deducting  cost  of  survey 
and  necessary  expenses,  leaves  a  balance  now  available  to  the  credit  of 
the  work  of  $9,000. 

The  accompanying  tracing  shows  the  works  proposed  for  the  improve- 
ment of  the  entrance,  differing  from  those  transmitted  with  report  of 
-tiauuary  6, 1881,  only  in  the  slightly  changed  position  and  greater  curva- 
ture of  the  jetty.  The  objects  of  this  change  are  to  reduce  as  much  as 
possible  the  total  length  of  the  jetty,  and  to  permit  of  its  reaching  the 
shore  line  of  the  bay  approximately  at  right  angles  thereto ;  thence 
<5urving  somewhat  eastwardly  with  the  view  of  securing  partial  shelter 
from  the  northeast  gales. 

An  estimate  has  been  made  of  the  probable  least  amount  that  can  be 
used  advantageously  in  making  the  entrance. 

Tlie  jetty  complete,  at  an  average  of  $8.50  per  mnning  foot,  wiU  cost $15, 300 

Addiug  contingencies 1.500 

The  total  cost  will  be 16»800 

Dredging  to  obtain  6  feet  at  low-water  throngh  new  entrance  will  cost,  for 

85,000  cubic  yards 24,200 

Total 41,000 

This  amount  can  be  reduced  temporarily  by  omitting  that  more  costly 
X)ortion  of  the  jetty  which  projects  into  the  bay,  and  by  attempting  to 
obtain  by  dredging  5  feet  at  low-water  only,  instead  of  6  feet,  with  the 
understanding,  however,  that  the  ultimate  completion  of  the  jetty  and 
the  additional  dredging  wiU  be  required. 

The  partial  works  suggested  have  this  advantage,  that,  while  falling 
short  of  securing  the  fiill  results  desired,  they  wiU  effect  a  very  consider- 
able and  valuable  relief  to  navigation,  semi-permanent  in  its  character, 
At  a  cost  largely  reduced  from  that  of  the  complete  project 

It  will  represent,  in  other  words,  about  one  season's  work.  The  esti- 
mated cost  is  as  follows : 

For  a  dike  or  jetty  from  the  left  bank  of  Broadklln  throngh  the  beach  termi- 
nating at  low- water  mark,  1,200  feet,  at  an  average  cost  of  $6 $7, 200 

Dredging  a  width  of  200  feet  from  5  feet  at  low- water  inside  to  5  feet  in  the 

bay,  60,000  cnbic  yards,  at  25  cents 15,000 

Contingencies,  &o 2,800 

25,000 

The  jetty  will  intercept  the  outflow  from  Broadkiln  and  Lewes  Creek, 
and  direct  it  in  a  constant  channel  through  and  at  right  angles  to  the 
beach. 

It  is  expected  that  a  low- water  depth  of  3  to  3^  feet  will  be  attained 
by  these  means,  and  prepare  the  way  for  the  subsequent  completion  of, 
the  jetty  and  the  securing  of  6  feet.  The  low- water  depth  does  not  at 
present  exceed  1  foot. 

The  present  balance  to  the  credit  of  the  work  is  $9,000,  which  de- 
ducted from  $25,000  leaves  a  fiirther  amount  of  $16,000,  which  is  needed 
to  complete  this  partial  project.  It  is,  therefore,  recommended  that  no 
immediate  application  of  the  existing  balance  be  made  until  Gongre^ 
shall  decide  whether  or  not  the  additional  amount  needed  shall  be  ap- 
propriated, 

Careful  consideration  has  been  given  to  this  subject,  aided  by  a  full 
conference  with  those  interested  in  the  navigation.    I  am  assured  that. 
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having  in  view  the  predominating  importance  of  seooiing  as  good  an 
entrance  as  practicable,  this  recommendation  is  in  accord  with  the- 
wishes  of  the  promoters  of  the  project. 

Very  respectfully,  your  obedient  servant, 

J.  K  Macomb, 

Colonel  ofUngineers^ 
The  Chief  of  Enoineebs,  U.  S  A. 


F  XI, 

IMPROVEMENT  OF  MISPILLION  CREEK.  DELAWARE. 

The  improvement  of  Mispillion  Creek  began  with  an  appropriation  of 
$3,000  in  act  of  March  3, 1879,  in  pursuance  of  reconnaissance  and  report 
printed  in  Annual  Eeport  Chief  of  Engineers,  1879,  pages  467  et  seq. 

The  estimates  of  cost  of  the  projected  improvement,  like  others  made 
at  that  time,  were  found  to  be  too  small,  the  subsequent  contract  prices 
for  dredging  being  35  and  46  cents,  exclusive  of  cost  of  supervision,  as 
against  the  30  cents  in  the  original  estimate. 

The  improvement  was  begun  near  the  head  of  navigation,  and  with 
the  $3,000  appropriated  in  1879,  and  the  $4,000  of  June,  1880,  work  has 
since  proceeded  downward,  dredging  the  shoals  successively  and  mak- 
ing a  channel  40  feet  in  width  and  6  feet  deep  at  mean  low-water,  ^e 
Annual  Heport  for  1880,  page  588,  presented  a  revised  estimate  of  the 
cost  of  continuiug  the  improvement  and  upon  the  basis  of  the  35-cent 
contract  price  of  1879^  computed  the  amount  necessary  to  complete  the 
6-foot  low- water  navigation  in  the  creek  to  the  entrance,  at  $10,000. 
With  the  $4,000  available  July  1, 1880,  contract  was  made  in  August, 
1880,  with  the  American  Dredging  Company,  the  price  being  45  cents 
per  cubic  yard,  an  increase  of  30  per  cent,  over  that  of  the  previous  year. 

Dredging  began  in  October  and  continued  until  December  6,  7,580 
cubic  yards  of  mud  and  gravel  having  been  dredged,  and  about  4,200 
feet  of  distance  covered  by  the  season's  operations,  carrying  the  6  by  40 
foot  channel  nearly  down  to  the  upper  end  of  the  Mushpot  Shoal. 

There  remain  to  be  dredged  the  localities  and  amounts  given  in  the 
following  table : 


Locality. 


Length. 


Padey's  to  Fork  Shoal 
Fork  to  Keed*8  Shoal . . 

May  Shoal 

New  Wharf  Shoal 

WiUowB  Shoal 

Bed  House  Shoal 

Flat  Beach 

Total 


Yards. 
950 

1,400 
300 
150 
200 
200 
230 


8,430 


Feet. 
4.0 
4.6 
4.5 
4.0 
5.0 
4.5 
S.0 


Feet 
e.0 

e.0 
e.0 

6.0 
0.0 
6.0 
6.0 


5,700 
9,000 
2,500 
1,250 
850 
1,650 
1,500 


22,450 


MateriaL 


Mad. 

Mud  and  graveL 

OraveL 

Oravel  and  mad. 

OraveL 

OraveL 

Mad. 


which,  at  45  cents  per  cubic  yard,  will  cost  $10,000. 

It  will  be  observed  that  the  increase  in  cost  from  35  to  45  cents  nearly 
balanced  the  amount  of  the  appropriation  and  left  the  same  sum  to  be 
again  estimated. 
50  B 
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With  the  $3,500,  appropriated  in  act  of  March  3, 1881,  contract  was 
made  in  June,  1881,  with  Frank  Pidgeon,  jr.,  at  43  cents  per  cabicyard, 
for  continning  work  during  the  ensuing  year.  A  further  sum  of  $6,500 
is  needed  to  complete  the  6-foot  low- water  navigation  to  the  mouth. 

The  act  of  March  3, 1881,  also  directed  that  a  survey  should  be  made 
of  the  Mispillion  entrance  with  a  view  of  preparing  a  project  for  its  im- 
provement. The  necessary  examination  will  be  made  during  the  ensu- 
ing season,  and  the  report  submitted  as  soon  thereafter  as  practicable. 

It  is  proper  to  invite  attention  to  the  uncertainty  that  always  exists 
with  regard  to  cost  of  dredging  by  contract,  and  the  flpequent  high  prices 
it  is  necessary  to  pay  for  such  work,  especially  in  small  streams  and 
when  the  amounts  of  appropriation  are  limited. 

The  contract  prices  obtained  do  not  depend  upon  any  estimate  of  the 
actual  cost  of  the  work  so  much  as  upon  the  engagements  of  the  con- 
tractors and  the  presence  or  absence  of  competition. 

There  is  no  remedy  that  can  be  applied  if  the  improvements  are  to  go 
on  other  than  the  possession  by  the  United  States  of  a  certain  amount 
of  dredging  plant  that  can  be  used  for  the  benefit  of  those  works  for 
which  extravagant  prices  are  asked,  and  which  could  be  kept  in  opera- 
tion with  marked  advantage  in  reducing  cofit  of  work  during  the  entire 
season. 

MispiUion  Croek  is  in  the  collection  district  of  Delaware,  VTilmington  being  the 
nearest  port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Dela- 
ware and  Mispillion  Creek  light. 

Total  amount  appropriated  to  Jnne  30, 1881 $10,000 

Total  amount  expended  to  June  30,  1881 7,000 

Estimated  cost  of  improvement 17,000 

Money  statement 

July  1,1880,  amount  available t4,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 500  00 

$7,500  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 4,000  00 

July  1, 1881,  outstanding  liabilities 48  28 

•      4,048  28 

July  1, 1881,  amount  available 3,451  72 

Amount  (estimated)  required  for  completion  of  existing  project 6, 500  00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  encung  June  30, 1883 . .    6, 500  00 


AUtraot  of  proposals  received  hy  Ck>l.  J.  N.  Maoomhf  Corps  of  Engineers,  at  12  e^eloek  «., 
August  7, 1880,  for  dredging  in  Mispillion  Creek,  Delaware. 


Ha 

Kamea  of  bidden. 

Beddenoe. 

Dredging. 

Beniailcal 

1 

John  Van  Patten -rxr.- x.. 

Had»on,N.T 

Phlladdphia,  Pa 

Pereu.yd. 
♦0« 

m 

American  I^redflrinir  Comixany 

Lowest  bldd«r 
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AhBtraot  ofpropoBaU  receive  5v  Col.  J.  N,  Macomb,  Corps  of  EngineerSy  Philadelphia,  Pa., 
at  12  ffolocik  m.,  June  6, 1881,  for  dredging  shoals  in  Mispillion  Creek,  Delatoare. 


Na 

Karnes  of  bidden. 

Beaidenoe. 

Price  per 
oubic  yard. 

Tooommence. 

To  oompletob 

1 

Frank  PidgeoD,  Jr 

Philadelphia,  Pa 

Philadelphia,  Pa 

$0  48 
45 

Decl,1881.. 
Deo.  16, 1881 . 

Jnne80.1882 
April  1,1882 

2 

American  l)redging  Company. 

Abstract  of  contract  entered  into  by  Col,  J.  N,  Macomb,  Corps  of  Engineers,  during  the  fis- 
cal year  ending  June  30, 1881,  for  improvement  of  Mi^llion  Creek,  Delaware, 


Name  of  contractor. 

BeaideAce. 

Dredging. 

Date  of  contract 

Remarks. 

American  Dredging  Com- 
pany. 

Philadelphia,  Pa.. 

Percu-yd. 
$0.46 

ADgu8t28,1880... 

Completed  December 
0,1880. 

F    12. 
IMPROVE<p:NT  OF  DUCK  CREEK,  DELAWARE. 

The  original  examinatioii  of  this  stream  was  made  in  1878,  and  the 
report,  dated  December  3, 1878,  appears  in  the  Annnal  Report  Chief  of 
Engineers,  page  470  et  seq. 

In  this  paper  especial  importance  was  attributed  to  the  improvement 
of  the  entrance,  on  account  of  the  evident  desirability  of  harbors  for  the 
use  and  safety  of  the  numerous  small  vessels  engaged  in  fishing,  oyster- 
ing,  and  freightiag  that  navigate  the  broad  reaches  of  Delaware  Bay. 

The  Duck  Creek  entrance  offers  natural  advantages  superior  to  those 
at  most  other  points  on  the  Delaware  coast. 

For  the  purpose  of  dredging  a  channel  through  the  bar,  the  estimate 
was  $5,000,  putting  the  cost  of  dredging  at  20  cents  per  cubic  yjurd. 
The  act  of  June  14, 1880,  appropriate  this  sum  specifically  for  the  en- 
trance, and,  after  a  more  careful  survey  had  been  made,  the  work  was 
put  under  contract  early  in  September  to  the  lowest  bidder  at  26^  cents 
I)er  cubic  yard. 

The  distance  from  8-foot  water  in  the  mouth  of  the  creek  to  the  8-foot 
low- water  contour  in  the  bay,  was  found  to  be  600  yards,  with  an  aver- 
age depth  over  the  bar  of  4  feet  The  channel,  as  projected,  was  to  be  8 
feet  deep,  with  a  width  as  great  as  practicable,  not  less  than  100  feet. 
The  work  proved  to  be  more  difficult  than  was  anticipated.  The  dredg- 
Ings  being  deposited  in  the  bay,  the  dredge  necessarily  worked  outside 
the  bar.  The  locality  was  much  exposed  and  fresh  water  for  steam  pur- 
poses was  brought  from  a  distance  up  the  creek.  The  material,  instead  of 
being  principally  mud  and  sand,  was  found  to  be  largely  a  stiff  clay, 
much  more  expensive  to  handle,  although  its  tenacious  character  gave 
greater  promise  of  permanence  of  the  deepened  channel. 

The  expenses  of  supervision,  &c.,  added  to  the  contract  price,  made 
the  cost  of  the  work  about  32  cents,  over  60  per  cent,  greater  than  the 
20  cents  originally  estimated  by  the  assistant  engineer,  before  experi- 
ence of  such  dredging.  The  amount  of  dredging  practicable  with  the 
appropriation  was,  therefore,  correspondingly  reduced,  and  the  result 
of  the  work,  which  closed  in  November,  was  a  channel  8  feet  deep  with 
.  a  width  of  60  feet  for  a  greater  i)ortion  of  its  length,  and  25  feet  only  for 
the  remainder. 
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Janaary  24, 1881,  report  of  the  facts  was  made  to  the  Department, 
and  a  revised  estimate  submitted,  based  upon  previous  experience. 

For  the  completion  of  the  dredging  work  at  the  entrance,  the  estimate 
was  $7,500,  and  for  the  removal  of  shoals  in  the  creek,  $11,500,  making 
a  total  of  $19,000.  The  act  of  March  3, 1881,  appropriated  a  further  sum 
of  $3,000.  Contract  was  made  near  the  end  of  June  for  expending  this 
amount  in  widening  the  existing  channel  to  as  great  an  extent  as  the 
Amds  would  permit.  The  work  will  be  executed  during  July  and  Au- 
gust, 1881.  A  further  sum  of  $4,500  is  required  to  complete  the  enlarge- 
ment of  the  channel  to  the  100  feet  originally  projected. 

It  seeiBS  probable,  notwithstanding  the  stiff  material  through  which 
the  channel  is  made,  that  some  additional  protective  works  will  be  here- 
after required  in  order  to  prevent  the  lighter  sand  and  mud  set  in  motion 
by  the  waves  and  tidal  currents  of  the  bay  from  filling  the  cuts. 

In  nearly  all  such  cases  the  assistance  of  a  curv^  jetty  extending 
from  the  shoal,  usually  on  the  up-stream  side  of  the  creek  (in  order  not 
to  interfere  with  the  free  entrance  of  the  flood-tide),  is  indispensable  to 
concentrate  and  direct  the  outflow  fix)m  the  creek  and  prevent  loss  of 
scouring  force  by  spreading. 

Future  observation  must  be  depended  upon  for  the  determination  of 
this  question  with  reference  to  Duck  Creek. 

Dock  Creek  is  in  the  collection  district  of  Delaware,  its  nearest  port  of  entry  beinf 
Wilmington,  Del.  There  is  a  light-honse  at  the  entrance  to  the  creek,  and  Fort  Def 
aware  is  the  nearest  fort. 

Total  amount  appropriated  to  June  30,  1881 $8,000  00 

Total  amount  expended  to  June  30, 1881 4,998  11 

Total  estimated  cost  of  improvement • 19,000  00 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$8,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 4.998  11 

July  1,  1881,  outstanding  liabilities... 88  96 

5,087  07 

July  1,  1881,  amount  avaUable 2,912  93 

Amount  (estimated)  required  for  completion  of  existing  project 16,000  00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June  30, 1883 : 

For  the  entrance $4,500  00 

For  the  creek  proper ^ 11,500  00 

16,000  00 


AUtract  ofpropoaala  received  by  Col.  J.  N.  Macomb^  Corps  of  Engineers,  at  12  o^ clock  m., 
Augttst  26,  1880,  for  dredging  in  Duck  Creek,  Delaware, 


So. 

Names  of  bidders. 

Beaidenoe. 

Price  per 
cubic  yard. 

Commence 
work. 

Complete 
work. 

Bemarks. 

I 

G  H  Ferris  

Baltimore,  Md. 

Hudson,  N.Y. 

Philadelphia, 

Pa. 
New  York  City 

$0  27 
27.4 
291 
26* 

November  1, 
1880. 
At  once 

Within  10 

days. 
November  10, 

1880. 

July  1, 1881. 

November  20, 

1880. 
November  80, 

1880. 
March  30, 

1881. 

2 
8 

4 

John  Van  Patten 

American  Dredging 

Company. 
FrankPldgeon,  Jr 

Lowest  bidder. 
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Abstract  of  proposals  received  hy  Col,  J,  N,  Maoombt  Corps  of  Engineers,  at  13  m.,  June  27, 
1881,  for  dredging  at  the  mouth  of  Duck  Creek,  Delaware, 


No. 

Names  of  bidders. 

Besidence. 

Price  per 
cabic  y'd. 

Commence 
work. 

Complete 
work. 

1 

Frank  Pldgeon,  \t PWliwi«lnhlflL  "Pa 

$0  33 
25 

Oct  1, 1881. 
Aug.  20,1881. 

2 

American  Dredging  Company. 

Philadelphia,  Pa 

Jnlyl5,1881. 

Abstract  of  contract  entered  into  by  Col.  J.  2i.  Macomb,  Cwps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881,  for  improvement  of  Duck  Creek,  Delaware, 


Name  of  contractor. 

Residence. 

Dredging. 

Date  of  con- 
tract. 

Remarks. 

FrAnV  Pidfire^^n.  ii* 

New  York  City... 

Per  ctt.  yd. 
$0  261 

Sept  1, 1880. 

Completed  Nov.  17, 1880. 

F  13. 

IMPROVEMENT  OF  COHANSEY  CREEK,  NEW  JERSEY. 

The  improvement  of  the  navigation  of  Oohansey  Creek  has  been  in 
progress  since  1872.  The  principal  obstructions  are  found  within  the 
city  limits  of  Bridgeton,  lying  at  the  head  of  navigation,  and  are  in 
great  part  due  to  the  washings  of  sand  and  gravel  from  the  slopes  and 
streets  into  the  stream.  Precautions  have  been  taken  by  the  city  au- 
thorities to  guard  against  this  in  the  foture. 

Other  than  these  shoals  at  and  near  Bridgeton,  the  navigation  of  the 
creek,  though  tortuous,  is  deep  and  unobstnicted,  with  a  free  flow  of 
water  and  ample  rise  of  tide. 

The  entrance  to  the  creek  is  over  a  wide  flat  of  soft  mud,  with  5  or  6 
feet  over  it,  at  low- water.  A  dredged  channel  could  not  maintain  itself, 
and  the  construction  of  a  long  curved  dike,  extending  from  the  east 
bank  of  the  creek,  would  be  required  to  utilize  the  scour  of  the  cur- 
rent«. 

The  expenditures  hitherto  made  have  been  at  Bridgeton,  where  a 
considerable  commerce  is  localized.  The  steamer  plying  between  Phila- 
delphia and  Bridgeton  draws  about  7  feet,  and  this  depth  has  been 
kept  in  view. 

With  the  $4,700  available  on  July  1, 1880,  the  enlargement  of  the 
channel  was  continued  during  the  summer  and  fall,  under  contract  with 
Van  Patten. 

In  all,  10,788  cubic  yards  were  removed  from  the  channel,  4,896  cubic 
yards  being  landed  above  high-water,  or  as  filling  behind  bulkheads, 
and  5,892  cubic  yards  deposited  on  the  shores  above  low- water,  where 
it  would  not  be  liable  to  be  washed  back  into  the  channel. 

The  cost  of  the  two  kinds  of  work,  respectively,  was  45  cents  and  32 
cents. 

The  effect  of  the  improvement  is  to  give  a  7-foot  low-wat.er  channel 
60  to  80  feet  wide,  up  to  Broad  Street  Bridge,  and  between  that  and 
Commerce  Street  Bridge  a  narrower  one  of  the  same  depth.  At  Broad 
Street  Bridge  a  space  was  left  undredged,  in  order  not  to  endanger  the 
gas  and  water  pipes  of  the  city,  which  cross  the  creek  at  this  point,  at 
a  depth  of  less  than  5  feet  below  low-wat>er.  Between  Commerce  Street 
and  the  Nail  Works  Bridge  a  shoal  was  deepened  to  4  feet  at  low- water. 

The  city  authorities  intended  lowering  the  pipes  obstructing  the  na^d- 
gation,  but  up  to  this  time  they  have  taken  no  positive  action  in  that 
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direction,  with  the  exception  of  some  fdtUe  negotiations  with  Van  Pat- 
ten to  do  the  work.  It  is  absolutely  necessary,  if  the  improvement  of 
this  stream  is  to  continue  as  has  been  hitherto  directed  by  Congress, 
that  these  pipes  should  be  sunk  into  the  bed  of  the  stream  to  such  depth 
as  will  admit  of  obtaining  free  navigation  over  them. 

The  efforts  of  those  interested  in  the  navigation  have  hitherto  been 
ineffectual  in  securing  the  necessary  action,  the  cost  of  which  would 
represent  but  a  small  fraction  of  the  appropriations  made  from  the 
United  States  Treasury  for  the  improvement  of  the  navigation. 

The  available  ground  for  depositing  dredgings  between  high  and  low- 
water  is  nearly  exhausted,  and  the  greater  part  of  these  hereafter  must 
be  landed  above  high- water.  The  lower  portion  of  the  dredged  channd, 
in  assuming  a  more  settled  regimen^  has  evinced  a  tendency  to  deposit 
at  several  points. 

It  is  proposed  to  make  a  re-examination  from  the  upper  steamboat 
wharf  to  a  point  half  a  mile  below  the  lower  landing  at  Bridgeton,  for 
the  purpose  of  estimating  the  cost  of  necessary  dredging. 

Of.  the  $7,000  appropriated  in  act  of  March  3, 1881,  about  $6,000  will 
be  expended  on  this  work,  reserving  the  balance  of  $2,000  until  the 
matter  of  the  pipes  shall  have  been  determined. 

There  is  needed  to  complete  the  project  a  farther  appropriation  of 
$10,000. 

Information  has  been  received  from  the  collector  that  the  data  with 
relation  to  commercial  statistics  furnished  in  last  year's  report  will  like- 
wise answer  for  this  year,  no  change  of  importance  having  occurred. 

Gohansey  Creek  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  its  nearest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
Cohansey  light. 

Total  amount  appropriated  to  June  30,  1881 |31,000  00 

Total  amount  expended  to  June  30,  1881 23,997  00 

Total  estimated  cost  of  the  work 41,000  00 

Money  statement 

July  1,  1880,  amount  availahle 4,701  17 

Amount  appropriated  by  act  approved  March  3, 1881 7, 000  00 

$11,70117 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabinties  July  1,  1880 4.098  16 

July  1, 1881,  amount  available 7,003  01 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1883 .    10, 000  00 


Ahstrad  ofpraposaU  reoeivedhjf  CoU  J,  K,  Macomh,  Corps  of  Engineers,  PhiJadelphiaf  Pa.y 
at  12  o*clock  m.  August  5,  1880,  for  dredging  for  improvement  of  Cohaneeif  Creek,  I^ew 
Jersey, 


Names  of  bidders. 

Besidenoe. 

Dredging. 

1 

1. 

Bemarka. 

1 

John  Vsn  Patten 

Hndson,N.Y 

Baltimore,  Md 

Philadelphia,  Pa 

Per.  eu.  yd. 
83 

Per.  eu.  yd. 

$0  46 

70 

48 

? 

8 

American  Dredging  Com- 
pany. 
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JMroot  of  oonirdot  entered  into  by  Col.  J.  N,  Macofkb,  Corpe  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881,  for  improvement  of  Cohansey  Creekj  New  Jersey. 


- 

BMidence. 

Dredging. 

'Same  of  oontraotor. 

y 
P 

iff 

Date  of  contraet 

John  Van  Patten 

Hudson,  N.Y 

Per.eu.yd. 
$0  32 

Per.eu.yd. 
$0  45 

Aaga8tl0.1880. 

F  14. 
IMPROVEMENT  OF  SALEM  RIVER,  NEW  JERSEY. 

Salem  Biver  is  an  affluent  of  the  Delaware,  discharging  through  Salem 
Cove  by  means  of  a  6-foot  mean  low-water  channel. 

At  a  bend  in  this  channel,  near  the  entrance  to  the  river,  a  bar  of 
sand,  gravel,  clay,  and  small  bowlders  obstracted  the  passage  of  vessels. 
The  project  for  the  improvement  consisted  in  dredging  tlirongh  this  bar 
to  the  depth  of  8  feet  at  mean  low- water. 

The  annual  report  for  1880  proposed  with  the  appropriation  of  $3,000 
of  June  14, 1880,  to  increase  the  width  of  the  dredged  cut,  which  aver- 
aged 65  to  70  feet,  to  about  110  feet,  which  would  siSftce  for  the  require- 
ments of  the  existing  navigation. 

Contract  was  made  with  the  American  Dredging  Company  at  40  cents 
per  yard,  and  the  work  completed  in  October,  1880,  with  the  result  of 
obtaining  a  channel  with  an  average  width  of  100  feet.  It  is  not  sup- 
posed the  8-foot  channel  will  retain  its  depth,  but  the  banks  and  bottom 
will  be  of  sand  and  mud  instead  of  clay  and  bowlders. 

The  act  of  March  3, 1881,  appropriated  a  further  sum  of  $3,000  for 
improving  Salem  Eiver,  New  Jersey. 

It  appeared  from  the  representations  made  irom  the  locality  that  this 
appropriation  was  not  intended  for  the  work  hitherto  in  progress,  and 
which  the  operations  above  reported  completed,  but  for  the  improvement 
of  a  stream  which  formerly  constituted  the  upper  part  of  Salem  Eiver, 
but  some  years  ago  had  been  divided  therefrom  by  a  dam,  and  furnished 
with  a  separate  outlet  by  means  of  a  canal,  1^  miles  long,  leading  di- 
rectly to  the  Delaware,  in  the  vicinity  of  Deep  Water  Point. 

The  river  and  harbor  act  of  1878  directed  an  examination  of  the  stream 
under  the  title  of  "  Salem  Eiver,  New  Jersey,  between  Sharpstown  and 
the  Delaware  Canal,"  and  the  report  was  printed  in  Annual  Eeport 
of  the  Chief  of  Engineers,  187&,  pages  474,  et  seq. 

It  was  shown  that  for  a  tiiorough  improvement  of  the  navigation  there 
were  required,  1st,  the  deepening  and  protection  of  the  mouth,  viz,  the 
canal  entrance ;  2d,  the  enlargement  of  the  canal  itself^  which  had  been 
originally  constructed  with  too  contracted  a  cross-section ;  and,  3d,  the 
removal  of  shoals  in  the  stream  proper. 

The  cost  of  the  first  and  second  items  was  too  large  for  consideration 
with  the  funds  available.  The  main  obstruction  in  the  creek,  between 
the  canal  and  the  head  of  navigation  at  Course's  Landing,  was  a  3  to  5 
foot  low- water  shoal  near  Biddle's  Landing.  Two  other  small  shoals 
existed,  one  in  the  canal,  the  other  near  Webber's  Landing. 
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Contract  was  therefore  made  for  the  removal  of  these  shoals  b^  dredg- 
ing to  the  depth  of  6  feet  at  mean  low-water,  and  a  practicable  width  of 
50  to  60  feet,  which  will  answer  all  present  requirements. 

The  work  will  be  completed  during  the  ensuing  season. 

A  further  sum  of  $1,500  will  complete  the  improvements  if  appropri- 
ated for  the  fiscal  year  ending  June  30, 1883. 

Salem  River  is  in  the  coUection  district  of  Bridgeton,  N.  J.,  which  is  the  neareet 
port  of  eutry. 

Fort  Delaware  is  the  nearest  fort,  and  the  Finn's  Point  range-lights  the  nearest 
light-house. 

Total  appropriations  to  June  30,  1881 $13,000  00 

Total  expenditures  to  June  30, 1881 9,972  86 

Money  statement 

July  1,  1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 3, 000  00 

16,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880. 2,972  86 

July  1,  1881,  amount  available 3,027  14 

Amount  (estimated)  required  for  completion  of  Improvement 1, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    1, 500  00 


Abstract  of  proposals  received  dy  Col,  J,  N,  Macomby  Corps  of  Engineers  f  at  12  o^oloek  m., 
August  6,  1880,  for  dredging  at  the  mouth  of  Salem  Biver^  New  Jersey, 


No. 

Names  of  bidden. 

Besidenoe. 

Dredging. 

Bemarks. 

1 

John  Van  Patten 

Hudson,  K.  T 

Phlladdphla,  Pa 

Ptreu^yd. 

% 

American  Dredeins Comnanv ............ 

Lowast  bidd«r 

Abstract  of  contract  entered  into  by  Col,  J,  N,  Macomb^  Corps  of  Engineers,  during  ike 
fiscal  year  ending  June  30, 1881,  for  improving  the  channel  at  the  mouth  of  Salem  Rwer, 
New  Jersey, 


Name  of  contractor. 

Residence. 

Dredging. 

Date  of  contract 

Bemarks. 

American  Dredging 
Company. 

Philadelphia,  Pa- 

Per  cu.  yd. 
$0  40 

September  27, 1880 

1880. 

p  15. 

IMPROVEMENT  OF  CHESTER  CREEK,  PENNSYLVANIA. 

The  original  examination  of  this  stream  was  made  during  the  last  sea- 
son, in  compliance  with  river  and  harbor  act  of  June  14, 1880.  A  copy 
of  the  report  and  project,  dated  January  4, 1881,  which  was  printed  as 
part  of  House  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session,  is 
forwarded  for  incorporation  herewith. 

The  total  estimate  was  $10,781  to  obtain  a  channel  7  feet  deep  at  the 
mouth,  diminishing  upwards,  omitting  from  consideration  the  probable 
rock  excavation  that  would  be  required  in  the  upper  portion  of  the 
stream. 

The  bridge  at  Third  street,  1,575  feet  from  the  mouth,  is  a  permanent 
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stmcture,  affording  head  room  of  7  or  8  feet,  only  at  high- water;  fifteen 
hundred  feet  further  up  is  that  of  the  Philadelphia,  Wilmington  and 
Baltimore  Eailroad,  also  a  permanent  bridge,  with  head  room  of  16  feet, 
and  500  feet  further  up  is  still  another,  the  Seventh  street  bridge,  with 
the  same  head  room. 

It  will  be  impracticable  by  reason  of  these  bridges  to  operate  dredges 
in  these  sections  of  the  stream,  and  if  the  improvement  is  to  be  contin- 
ued to  include  them,  special  appliances  must  be  devised  to  meet  the  case. 

It  was  decided  to  expend  the  $3,000  appropriated  in  act  of  March  3, 
1881,  between  the  Third  street  bridge  and  the  entrance  from  Delaware 
Eiver,  and  contract  was  made  early  in  July,  at  47.9  cents  per  cubic  yard, 
the  work  to  be  completed  during  the  fiscal  year  1881-'82.  The  contract 
price,  with  10  per  cent,  added  for  supervision,  makes  the  cost  about  53 
cents  per  cubic  yard,  and  admits  of  dredging  about  5,600  cubic  yards, 
This  will  make  a  channel  7^  feet  deep  at  low- water  and  40  feet  wide 
firom  the  Third  street  bridge  into  the  Delaware  River.  The  total  of  the 
original  estimate,  less  the  previous  appropriation,  is  $7,781. 

This  work  is  in  the  collection  district  of  Philadelphia,  which  is  the  nearest  i>ort  of 
entry,  the  revenue  collected  there  during  past  the  fiscal  year  amounting  to  $11,213,825.44. 
Fort  Mifflin  is  the  nearest  fort  and  the  Schooner  Ledge  range-lights  the  nearest  light- 
house. 

Total  amount  appropriated  to  June  30,  1881 $3,000 

Total  amount  expended  to  June  30,  1881 

Money  statement 

Amount  appropriated  hy  act  approyed  March  3,  1881 |3, 000  00 

July  1,  1881,  outstanding  liahilities 36  92 

July  1,  1881,  amount  avaUable 2,963  08 


Ah8ir€Uit  of  propoiaU  received  hy  Col,  J,  N,  Maoomhf  Corpe  of  Engineer$f  United  States 
Army,  at  12  m.,  June  27,  1881,  for  dredging  in  Chester  Creek,  Pennsylvania, 


No. 

Kamea  of  bidden. 

Beaidence. 

Price  per 
cabio  yard. 

Commence 
work. 

Complete 
work. 

1 
2 

Frank  Pidseon.  Jr 

American  Dreapng  Company . . 

Philadelphia,  Pa 

Philadelphia,  Pa 

$0  47.9 

eo 

Nov.  15, 1881 
Nov.  15, 1881 

June  30,  1882 
Dec.  15,  1881 

survey  on  ohesteb  gbebk,  pennsylvania. 

United  States  Engineer  Office, 

Philadelphia,  Pa.^  January  4, 1881. 

General:  1  have  the  honor  to  submit  the  following  report,  accom- 
panied by  a  tracing  of  the  chart  of  Chester  Creek,  Pennsylvania,  in  ac- 
cordance with  section  2  of  the  river  and  harbor  act  of  June  14^  1880. 

The  creek  rises  in  the  range  of  cultivated  hills  lying  a  few  miles  west 
firom  the  city  of  Chester,  a  place  of  large  and  growing  population,  and 
the  seat  of  varied  and  important  industries. 

The  creek  passes  through  the  heart  of  the  city,  and  discharges  into 
the  Delaware  Kiver.  It  therefore  acts  both  as  a  drainage  sewer  for 
the  city,  and  by  means  of  the  small  craft,  canal-boats,  &c.,  a  valuable 
feeder  as  well. 

The  survey  was  carried  from  the  mouth  to  the  village  of  Uplands, 
a  distance  of  two  miles,  by  means  of  triangulation  and  traverse  lines. 
Two  tide-gauges  were  observed,  one  at  the  mouth,  the  other  at  Bunt- 
ing's Whjuf,  half-way  to  Uplands.    A  line  of  levels  connected  the  two 
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gauges,  and  the  slope  of  the  surface  at  low-water  was  ascertain^  to  be 
0.042,  or  about  0.038  feet  to  the  mUe. 

The  entrance  from  the  Delaware,  in  which  the  tidal  range  is  6  feet,  is 
over  a  bar  of  soft  material  having  between  4  and  5  feet  depth  at  low- 
water;  thence  as  far  as  Bunting's  Wharf,  5,700  feet,  the  6  feet  low-water 
curve  occupies  the  greater  portion  of  the  stream.  The  bridge  at  Third 
street,  however,  is  a  permanent  structure,  with  limited  head  room  at 
high-water,  and  the  navigation  for  masted  vessels,  therefore,  terminates 
at  this  point. 

The  tidal  range  at  Bunting's  is  5.9  feet,  nearly  the  same  as  at  the 
mouth.  Between  these  two  points  the  average  low- water  width  is  about 
70  feet.  Above  Bunting's  the  width  and  depth  decrease  considerably^ 
and  below  Kirlan  street  bridge,  at  the  village  of  Uplands,  the  terminus 
of  the  survey,  the  bed  of  the  stream  is  bare  at  low-water.  There  are 
some  points  below  Bunting's  where  the  existence  of  rock  in  tiiie  creek 
bed  is  indicated  by  the  chart,  viz,  300  feet  below  Third  street  bridge, 
600  feet  above  Third  street  bridge,  125  feet  above  Philadelphia,  Wil- 
mington and  Baltimore  Bailroad  bridge,  125  feet  below  Seventh  street 
bridge,  700  and  900  feet  above  Seventh  street  bridge,  and  200  and  lOO 
feet  below  Bunting's  Wharf;  and  between  Bunting's  and  Uplands 
these  indications  are  quite  numerous,  with  frequent  exposure  of  rock 
and  bowlders.  It  is  probable  that  if  the  improvement  of  the  upper 
portion  of  the  stream  particularly  is  undertaken,  it  will  be  found  neces- 
sary to  make  some  rock  excavation  to  secure  a  channel  of  the  desired 
width  and  depth.  The  nature  of  the  present  examination  was  not  such 
as  to  afford  exact  information  on  this  x>oint;  to  cover  which,  a  carefiil 
examination  by  borings  is  required. 

The  project  for  the  improvement  of  the  creek  contemplates  its  division 
into  four  sections,  with  suitable  channel  dimensions  in  each,  diminishing 
upward. 

Section  I.  From  the  vumth  to  Third  street  bridge.    DiBtanoe  =  1,575  feet. 

Channel  to  be  30  feet  wide  and  7  feet  deep  at  low- water.  Amount  to  be  diedged, 
2,883  cabic  yards  mad.    Cost,  at  35  cents,  $1,009. 

Section  II.  From  Third  street  bridge  to  Bunting's,    Distance  =  5,025  feet.    , 

Channel  to  be  25  feet  wide  and  6  feet  deep  at  low-water.  MateiHal  to  be  dredged, 
7,800  cubic  yards  sand,  mud,  and  gravel.    Cost,  at  50  cents,  $3,900. 

Section  III.  BunUng's  to  i  mile  abwe.    Distance  =  2,400  feet. 

Channel  to  be  25  feet  wide  and  4  feet  deep  at  low-water.  Material  to  be  dredged, 
5,100  cubic  yards  sand,  mud,  and  gravel.    Cost,  at  55  cents,  $2,805. 

Section  IV.  From  end  of  Section  III  to  Kirlan  street  bridge.    Distance  =  3,100  feet. 

Channel  to  be  25  feet  wide  and  2  feet  deep  at  low-water.  Material  to  be  dredged, 
''5,111  cubic  yards  sand,  mud,  and  gravel.    Cost,  at  60  cents,  $3,067. 

RBCAPITULATION. 


MftteriftL 

Price. 

Coit 

Qnantity. 

Kind. 

Section  I 

Oub.yds. 
2.888 
7,800 
6,100 
6,111 

Mnd 

Mad,  Bsnd,  grayel. 
do 

$0  86 
50 
65 

eo 

$1,000  00 

Section  n 

8,000  00 

8fMtion  TTT           ,  

2,805  00 

Section  rv 

do 

3,087  00 

4 

Ti>t«]« 

ao,8M 

10^781  00 

•  •  •  •  • 

Very  respectfally,  your  obedient  servant, 

The  Ohibf  of  Engineers,  Z7.  8.  A. 


J.  K  Maoomb, 
Colonel  of  EngineetM. 
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F  i6. 
IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

The  original  report  on  the  examintttion  of  Bancocas  Biver,  New  Jersey, 
ordered  by  river  and  harbor  act  of  June  14, 1880,  was  submitted  January 
4, 1881,  and  printed  as  jwurt  of  House  Ex.  Doc.  No.  34,  Forty-sixth  Con- 
gress, third  session.    A  copy  of  this  report  is  herewith  for  incorporation. 

The  survey,  which  was  suddenly  terminated  in  the  fall  by  tiie  early 
advent  of  winter,  was  completed  in  the  spring  of  1881. 

In  order  to  accommodate  the  present  consideralAe  business  of  the 
stream,  a  mean  low-water  channel  of  at  least  6  feet  depth,  with  a  width 
of  150  to  200  feet,  is  required  to  Centreton,  7i  miles  from  the  mouth,  and 
the  cost  of  obtaining  this  navigation  is  estimated  at  about  $42,000.  To 
carry  a  5-foot  low-water  channel  to  Mount  Holly  would  require  about 
$40,000  more. 

The  entrance  from  the  Delaware  is  naturally  good,  and  the  principal 
obstruction  is  found  about  4  miles  above,  in  the  vicinity  of  HamHl's 
Island,  or  ^^  Juan  Fernandez  Island,"  as  it  is  termed  on  the  charts  of  the 
riparian  commissioners  of  the  State  of  New  Jersey. 

The  cost  of  suitably  deepening  and  widening  the  navigation  at  this 
point  was  estimated  at  $17,000,  including  the  construction  of  a  dike  to 
connect  the  upper  end  of  the  island  with  the  main  shore  and  direct  the 
tidal  flow  into  the  channel  south  of  the  island. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  this  stream,^nd  with 
this  amount  contract  was  made  July  8, 1881,  with  the  American  Dredg- 
ing Company,  at  55  cents  per  cubic  yard,  a  price  considerably  in  excess 
of  the  estimated  cost.  The  contractors,  however,  agreed  in  considera- 
tion of  the  acceptance  of  their  offer  to  include  in  the  contract  the  con- 
struction of  the  dike  without  expense  to  the  United  States,  the  intention 
being  to  obtain  a  place  of  deposit  for  the  dredging.  This  agreement 
was  made  a  iK>rtion  of  the  contract.  The  work  is  to  be  completed  during 
the  present  season. 

The  results  anticipated  from  it  are  the  construction  of  the  dike,  and 
the  dredging  of  a  channel  6  feet  deep  at  mean  low- water,  with  a  least 
width  of  100  feet,  from  the  6-foot  curves  below  Hamill's  Island  to  the 
6-foot  curve  above  Coate's  Bar,  a  distance  of  about  800  yards.  This 
channel  should  be  subsequently  widened  to  at  least  150  feet,  and  with 
the  aid  of  the  dike  a  permanent  improvement  will  probably  be  effected. 

The  estimate  to  carry  the  6-foot  channel  to  Centreton,  deducting  the 
current  appropriation,  is  $32,000,  of  which  not  less  than  $25,000  should 
be  appropriated  for  the  fiscal  year  1882-'83,  and  can  be  profitably  ex- 
X>ended. 

This  improyement  is  in  the  oolleotion  district  of  Burlington,  N.  J.,  which  is  the 
nearest  port  of  entry.  The  nearest  light-house  and  fort  are  Fort  Mifflin  and  Fort 
Mifflm  light  respectively. 

Total  amount  appropriated  to  June  30, 1881 $10,000 

Total  amount  expended  to  June  30,  1881 131,000 

Original  cost  of  project 81,236 

Money  statement. 

Amount  appropriated  by  act  approved  March  3, 1881 $10,000  00 

July  1,  1881,  amount  expendea  during  tiscal  year,  exclusive  of 

outfltanding  liabilities  July  1,  1880 $131  00 

July  1,  1681,  outstanding  liabilities 49  04 

180  04 

July  1,  1881,  amount  available 9,819  96 

Amount  (estimated)  required  for  completion  of  existing  project 71,  ^236  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  25, 000  00 
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Ahatract  of  proposals  received  hy  Col,  J,  N,  Maoomhf  Corps  of  Engineers,  PhiUuMpkiay  Pa,, 
at  12  o'clock  m.,  June  9,  1881,  for  dredging  in  Bancooas  Biver,  New  Jersey, 


No. 

Names  of  bidders. 

Beaidenoe. 

Price  per 
cubic  yard. 

To  commence. 

To  complete. 

Hemarkfl. 

1 

2 

G.  H.Ferria 

American  Dredg. 
ing  Company. 

Baltimore, 

Md. 
Philadelphia, 

Pa. 

$0  60 
55 

Oct.  1,1881  .. 
Jnly  20,  1881. 

July  1, 1882.. 
Oct.  30,  1881  . 

18  centa  if  allowed 
to  dump  behind 
HamiU'B    IsUnd 
at  all  stages  of 
Ude. 

EXATVnNATION   OF   BANCOCAS   BIVEE,   FROM   THE    DELAWARE   RIVEB 
TO  PEMBBRTON,  BURLINGTON  COUNTY,  NEW  JERSEY. 

United  States  ENaiNESR  Office, 

Philddelphiay  PcUy  January  4,  1881. 

General:  I  have  the  honor  to  submit  the  following  preliminary 
report  on  the  examination  of  "Eancocas  Eiver  firom  the  Delaware  River 
to  Pemberton,  Burlington  County,  N.  J.,''  required  by  river  and  harbor 
act  of  June  14,  1880. 

The  Kancocas  enters  the  Delaware  5  miles  above  Bridesburg,  Pa.,  and 
drains  an  area  of  about  350  square  miles  of  rich  and  prosperous  agri- 
cultural country,  containing  numerous  towns  and  villages. 

The  survey  was  carried  up  from  the  mouth  to  Mount  Holly  by  means 
of  a  tier  of  triangles,  resting  on  a  base  at  Delanco,  and  checked  by  a  sec- 
ondary base  above.  Between  Mount  Holly  and  Pemberton  the  woods 
press  upon  the  valley,  and  this  portion  was  surveyed  by  traverse  lines. 

Six  tide-gauges  were  established  at  convenient  points.  That  at  De- 
lanco, one  mile  above  the  mouth,  was  observed  consecutively  for  38  days, 
the  others  only  during  hydrographic  work  in  their  vicinity,  the  observa- 
tions being  corrected  by  the  Delanco  gauge. 

Owing  to  the  extraordinarily  early  formation  of  ice  and  occurrence  of 
heavy  snow-falls,  the  soundings  and  connection  of  the  gauges  by  level- 
ing were  not  completed  by  the  time  it  became  necessary  to  recall  the 
field  parties,  and  it  was  only  practicable  to  obtain  the  hy<£rography  from 
the  mouth  to  Mount  Holly,  with  a  gap  of  2J  miles  from  Busby's  to  the 
Forks,  which  remains  to  be  closed  in  the  spring. 

The  condition  of  the  stream,  however,  over  this  interval,  was  careftiUy 
observed,  and  the  extent  of  the  obstructions  estimated  with  a  fair  ap- 
proximation to  accuracy. 

In  order  not  to  delay  this  report  until  the  final  charting  of  the  field 
work  could  be  completed,  advantage  has  been  taken  of  the  linear  data 
afforded  by  the  ofiftcial  maps  prepared  for  the  riparian  commission  of  the 
State,  upon  which  the  soundings  have  been  plotted  and  the  curves  of 
depth  drawn.    A  tracing  of  these  maps  is  forwarded  herewith. 

The  Eancocas  is  a  stream  of  good  natural  capacity,  and,  as  the  com- 
mercial statistics  show,  the  medium  of  a  heavy  traffic,  which  suitable  im- 
provements would  increase,  according  to  various  estimates,  between  60 
and  100  per  cent. 

According  to  the  riparian  commission  chart,  the  width  at  the  mouth 
is  about  600  feet  between  the  low-water  marks,  and  the  average  width 
to  the  Forks,  8  miles  above,  is  rather  in  excess  of  400  feet.  The  em- 
bouchure is  into  deep  water  in  the  Delaware,  where  the  tidal  range  is 
nearly  6  feet,  and  a  draught  of  between  7  and  8  feet  can  be  carried  in 
over  the  bar  at  low-water.    After  entering,  the  12-foot  low- water  curve 
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OGonpies  a  large  x>ortion  of  the  navigation  np  to  Hamill's  Island  and 
occasionally  reappears  above.  The  first  serious  obstmctions  encoun* 
tered  are  below  Hamill's  Island,  3^  miles  from  the  month,  where  the  12- 
ifbot  cnrve  is  interrupted,  and  at  Coate's  Bar,  a  half  mile  further,  which 
even  the  6-foot  curve  fails  to  pass.  The  difficulties  in  this  vicinity  are 
due  to  .two  causes,  viz,  the  separation  of  the  river  into  two  ehannels  by 
Hamill's  Island  and  the  interference  caused  by  the  discharge  from  Mill 
Greek,  whose  low-water  channel  has  an  upward  direction,  and  forms  a 
bar  opposite  its  mouth.  A  permanent  improvement  can,  in  all  proba- 
bility, be  effected  by  the  removal  of  the  shoals  by  dredging  and  the  con- 
struction of  a  dike  from  the  upper  end  of  Hamill's  Island  to  the  bank 
above,  thereby  excluding  the  river  from  the  channel  back  of  the  island 
and  restricting  it  to  more  nearly  its  normal  dimensions. 

To  enable  the  discharge  from  Mill  Greek  to  take  the  proper  direction 
and  pass  out  by  way  of  the  back  chanuel,  the  construction  of  a  new 
mouth,  curving  downward,  will  be  desirable. 

At  six  points  between  Goate's  Bar  and  Gentreton,  7J  miles  above  the 
month,  the  channel  is  either  divided  or  unduly  narrowed  by  bars  lying 
in  the  stream  or  extending  from  the  shore.  In  most  of  these  cases  the 
effect  of  dredging  would,  probably  be  largely  permanent.  In  others  it 
is  possible  that  local  causes  exist  that  will  be  discovered  and  remedied 
in  the  course  of  the  improvement.  The  dredging  estimated  for  wiU  be 
necessary  in  any  case. 

Three-fourths  of  a  mile  above  Gentreton,  and  8  miles  from  the  mouth, 
the  river  forks';  the  north  branch  leading  to  Mount  Holly,  Smithville, 
and  Pemberton;  the  south,  and  rather  the  larger  branch,  to  Hainsport^ 
Lumberton,  and  Medford. 

Between  the  Forks  and  Mount  HoUy,  3^  miles  in  a  straight  line  and 
6  miles  by  water,  the  stream  is  reduced  to  about  J  of  its  width  below,  with 
a  corresponding  loss  of  depth  and  power.  The  average  low-water 
width  is  about  100  feet. 

The  tidal  range,  which  at  Gentreton  is  nearly  4  feet,  is  reduced  at 
Mount  Holly  to  about  a  foot,  and  the  variation  is  obscured  by  the  greater 
variations  due  to  the  opening  and  closing  of  the  water  power  created 
by  a  dam  above. 

Mount  Holly  is  a  town  of  5,000  inhabitants,  the  seat  of  large  and  va- 
ried industries,  and  the  center  of  a  rich  farming  region.  In  its  upper 
suburb  a  dam  has  been  constructed,  giving  a  he^  of  about  20  feet. 
Below  this  the  stream  now  has  a  nearly  continuous  low-water  channel 
of  2  feet,  the  deepening  of  which  is  regarded  as  of  great  importance  to 
the  commerce  of  Mount  Holly  and  the  points  above. 

Between  Mount  Holly  and  Pemberton,  a  distance  of  6  miles  in  a 
straight  line  and  9  miles  by  the  creek,  the  stream  becomes  still  narrower 
and  more  tortuous.  The  hydrography  has  not  been  obtained,  but  to  con- 
tinue the  navigation  over  this  portion  will  require  the  construction  of 
two  sets  of  locks  of  10  feet  lift  to  overcome  the  rise  of  the  dam. 

The  existing  commerce  of  the  Bancocas  is  carried  on  by  means  of 
numerous  steam  and  sailing  vessels  and  barges,  the  draught  of  which  to 
Gentreton  is  now  limited  to  6  or  7  feet  by  the  Goate's  Bar  and  the  other 
obstructions.  At  Gentreton  are  extensive  fertilizer  works,  which  import 
phosphate  rock  from  Gharlestbn.  The  smallest  vessels  engaged  in  this 
trade  carry  300  to  400  tons  on  a  draught  of  about  10  feet.  An  increased 
depth  over  the  bars  would  enable  these  cargoes  to  reach  Gentreton  di- 
rect without  breaking  bulk. 

The  improvement,  therefore,  of  this  portion  of  the  stream  is  based 
upon  obtaining  a  certain  depth  of  6  feet  at  low- water,  and  for  the  north 
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branch  between  the  Forks  and  Mount  Holly,  5  feet  at  low-water.  The 
amounts  at  each  point  and  the  corresponding  estimate  of  cost  are  given 
in  the  following  table  : 

EtHmate  of  co8t  of  a  6-foot  low-water  channel  to  Centreton,  and  a  b-foot  low-water  ekannel 

to  Mount  Holly. 


LocaUty. 

|a| 

MaterlaL 

1 

i 

Bemarks. 

Amount 

Nature. 

Hamill's  laliuid  Bar 

? 

4 
4 

5 

n 
1 

Cub.  yds. 
8,745 

%1S 

0,000 
10,445 
9,160 
8,000 

10,000 

10,000 

7.000 

100,000 

Sand  and  mud. 
. ...do  ......... 

10  40 
40 

500 
40 
40 
40 
40 

40 
40 
•40 
40 

$a*408 
10,000 
3,600 
2,400 
4,178 
8,660 
8,200 

4,000 

4.000 

2,800 

40,000 

Goate'sBar ..., 

Da 

IMke 

Timber 

Sand  and  mud. 
....do 

Da 

Month  Mill  Cnek 

Da 

Below  Tan  Skiver's 

Da 

Ahovft  Vftn  Bki'v^w**  ..,. t ,..,.. - 

....do 

Do. 

Abreast  of  Busby's 

....do 

imation. 
Do. 

Aboye  Joist  wharf. 

do 

B*»low  lime  works  .,,■,--■,-, r,--,- 

....do 

Da 

AtCentreton 

....do 

Da 

Between  Forks  andMoantHolly . 

...do 

Total 

81,286 

*  Linear  feet. 
Table  of  distanoee  and  tidal  ranges. 


LocaUty. 

Distanoa 
in  miles. 

A 

Tidal  range 
in  feet 

Bemarks. 

iiAmnooaii  BlTm*  mouth. . ........ 

De]anfio(tidegMige)-T-  -r 

1 

3 

? 

4 
5 

? 

10 
18 

15 
22 

&.8 
4.96 

intervals  and  oorrecSed  by  the  Delanoo 
gauge. 

S^flH:?KS«'!,<S2?«"«'> 

Coate's  Bar 

'Mill  Orwk . 

iii 

Van  Skiver's  (tide  gauge) 

Busby's. - 

CentrBton  f tide  muffe) 

3.05 

The  Forks ^, ,-,,,,.,.,, 

Hanies  wharf  (tide  gauge) 

HountHolly  (tide  gauge) 

SmithTHle 

3.60 
LSI 

Mount  HoUt  is  3i  miles  aboye  the  Forks 
inastraiglitUna 

Pmnberton r...- 

Holly  in  a  straight  Una 

Tide  gauges  were  established  and  observed  at  points  for  which  the 
tidal  range  is  given. 

DATA  IN  RELATION  TO  BSEDOES  ON  THE  EANOOOAS. 

1.  The  turnpike  bridge,  crossing  the  river  about  1  mile  above  the 
mouth,  is  a  double  swing  bridge  with  two  openings  of  46  feet  each. 

2.  Camden  and  AmlKiy  Railroad  bridge  is  a  single  swing  with  an 
opening  of  30  feet  The  bridge  is  built  at  a  bend  in  the  river,  and  the 
pier  stands  at  an  angle  with  tibe  currents,  offering  much  difficulty  to  ves- 
sels passing  up. 

3.  Bridgeborough  bridge  is  a  draw  sliding  along  the  axis  of  the  bridge. 
The  width  of  opening  is  30  feet. 

4.  Oentreton  bridge  is  a  single  swing  with  an  opening  of  30  feet 
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The  narrowness  of  these  openings  is  now  a  considerable  obstruction 
to  river  traffic,  which  the  propoi^  improvement  would  render  rela- 
tively much  greater. 

The  width  of  opening  should  be  not  less  than  45  feet  in  the  clear,  and 

a  greater  width  would  be  desirable,  up  to,  say,  60  feet. 

•  «  #  «  «  •  • 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineers. 
The  Chief  op  Enodtebes,  U.  8.  A. 


F  17. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

The  examination  of  this  stream  was  made  during  the  summer  of  1880, 
in  accordance  with  section  2,  river  and  harbor  act  of  June  14, 1880. 

The  report  (copy  herewith)  dated  December  31, 1880,  was  printed  as 
part  of  House  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session. 

The  estimates  of  quantities  in  this  report  were  based  upon  local  rep- 
resentations to  the  assistant  engineer,  who  made  the  examination,  of 
the  requirements  of  the  commerce. 

The  vessels  trading  on  the  stream  draw  5  and  6  feet.  There  is  now 
a  high-water  navigation  of  6  feet  to  Lebanon,  and  5  feet  to  Dover.  It 
was  thought  desirable  to  increase  the  depth  to  6  and  5  feet  respectively, 
at  law-water,  and  so  avoid  delays.  The  aggregate  required  to  effect  this 
is  considerable,  and  it  is  probable  that  a  much  less  sum  would  greatly, 
though  not  thoroughly,  relieve  the  navigation. 

The  act  of  March  3, 1881,  appropriated  $5,000  for  the  improvement 
of  Saint  Jones  Eiver.  The  inadequacy  of  the  amount  led  to  a  careful 
investigation,  with  the  results  as  set  forth  in  the  accompanying  report 
of  July  7, 1881,  by  Captain  Ludlow,  submitted  with  a  chart  of  the  en- 
trance made  in  April,  1881.  Attention  is  invited  to  Colonel  Ludlow's 
suggestions  with  regard  to  the  importance  and  difficulty  of  securing 
good  entrances  to  the  Delaware  streams. 

The  estimated  cost  of  obtaining  a  3-foot  low- water  entrance,  includ- 
ing the  jetty,  is  $35,000,  and  for  a  4-foot  entrance,  $42,500.  Dredging, 
alone,  will  effect  no  useful  result. 

The  further  action  of  Congress  with  regard  to  the  improvement  is 
awaited. 

Saint  Jones  River  is  in  the  collection  district  of  Delaware.  Its  nearest  fort  and 
light-honse  are  resjiectivel  v  Fort  Delaware  and  Mahon's  River  light. 

Total  amount  appropriated  to  June  30,  1881 |5,000  00 

Total  amount  expended  to  June  30, 1881 97  30 

Estimated  cost  of  improvement 35,000  00 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 |5, 000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing UabiUties  July  1,  1880 197  30 

July  1,  1881,  amount  available 4,902  70 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  30, 000  00 
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rsport  of  capt.  wm.  lx7dl0w,  corps  of  bnoinebb8. 

Unttbd  States  Enoineeb  Office, 

Philadelphia,  Pa,,  July  7,  18BL 

'Colonel  :  In  aooordance  with  your  instractions,  I  have  the  honor  to  snbmit  the  fol- 
lowing recommendations  with  regard  to  the  improvement  of  Saint  Jones  RiTer,  Dela- 
ware, for  which  an  appropriation  of  $5,000  was  made  in  river  and  harbor  act  of  March 
3,  1881. 

The  oriffinal  report  on  this  stream  was  submitted  with  chart  nnder  date  of  Decem- 
ber 31,11880,  and  printed  in  Honse  Ex.  Doc.  No.  34,  Forty-sixth  Congress,  third  session. 

The  present  navigation  is  approximately  6  feet  at  high- water  to  Lebanon,  12  miles 
from  the  month,  and  thence  to  Dover,  9  miles,  4  or  5  feet  at  high- water. 

The  estimates  of  the  assistant  engineer  who  made  the  examination  were  based  njKm 
the  wishes  of  those  interested  in  the  navigation  and  had  in  view  an  increase  of  the 
depth  to  6  feet  at  low-water  to  Lebanon,  and  thence  to  Dover,  5  feet  at  low- water. 

The  necessary  dredging  was  pnt  at  33,000  cnbic  yards  for  the  lower  portion,  and 
50,000  for  the  upper.  Canals  to  cut  off  long  and  tortuous  bends  were  also  estimated 
for,  to  the  amount  of  83,000  cubic  yards. 

The  entrance  to  the  creek  has  but  little  over  one  foot,  at  average  low-water  across 
a  broad  expanse  of  shoal,  the  shortest  distance  to  the  3-foot  low-water  curve  being 
2,500  feet,  and  to  the  4-foot  curve,  3,200  feet,  without  any  definite  Channel. 

The  business  of  the  creek  is  transacted  in  sailing  vessels  from  30  to  150  tons,  with 
draughts  of  5  to  6  feet,  and  a  small  steam  propeller  of  20  tons  and  4  feet  draught  haa 
occasional  occupation.  While  much  relief  could  be  afforded  to  the  sailing  vessels 
using  the  creek  by  dredging  down  the  shoals,  and  especially  by  making  the  canals  or 
out-ofifo,  which  would  effect  a  considerable  saving  in  distance  and  a  much  greater  pro- 
portional saving  in  time,  nevertheless  the  condition  of  the  entrance  is  sucn  as  to  for- 
bid the  expectation  of  any  appreciable  increase  in  traffic  until  such  improvements 
shall  have  been  made  as  would  permit  vessels  to  enter  and  depart  with  comparative 
ease  and  certainty,  and  warrant  the  establishments  of  steam  lines. 

Under  these  circumstances  a  more  than  ordinarily  careful  examination  into  the 
question  of  the  proper  application  of  the  present  appropriation  of  $5,000  has  been 
made,  and  the  fullest  possible  personal  information  obtained  from  those  interested  in 
the  improvement. 

From  the  first  it  became  apparent  that  a  local  conflict  of  interests  and  opinion  ex- 
isted, both  sides  being  numerously  and  actively  represented.  One  wished  the  im- 
provement of  the  navigation  from  Lebanon  down,  including  the  entrance,  the  other 
urged  the  extension  of  the  navigation  upward  from  Lebanon  to  Dover,  ^th  at  the 
recent  session  of  the  Delaware  legislature  secured  charters  from  the  State,  organizing 
as  improvement  companies,  with  the  right  to  dredge,  cut  canals,  remove  obstruotions, 
d&c,  and  to  collect  tolls  from  passing  vessels  after  the  improvements  should  have  been 
made. 

The  Dover  Company  took  the  precaution  of  having  also  inserted  in  their  charter 
a  provision  authoming  them  to  expend  such  appropriation  as  Congress  should  see 
proper  to  make. 

To  divide  the  appropriation,  either  equally  or  in  some  ratio  to  mileage,  would  effect 
little  or  no  good  to  the  general  business,  while  an  application  of  it  entirely  to  either 
portion  of  tne  stream  would  constitute  a  substantial  grievance  to  the  other. 
•  «••#•• 

The  improvement  of  the  entrance  is  a  separate  matter.  The  Delaware  streams 
tributary  to  Delaware  Bay  have  several  characteristics  in  common. 

They  are  of  considerable  length  as  compared  with  their  width,  with  fair  natural 
capacity,  traverse  salt  marshes  near  their  mouths,  and  penetrate  to  the  heart  of  the 
State.  Under  favorable  conditions  they  are  all,  or  nearly  all,  susceptible  of  being 
made  the  vehicles  of  a  valuable  business  and  the  outlets  for  the  products  of  the  pen- 
insula. 

In  almost  every  case  the  great  obstacle  is  found  at  the  entrance. 

Delaware  Bay  is  an  arm  of  the  sea,  varying  in  width  from  12  to  30  miles,  with  the 
ship-channel  traversing  its  axis.  Its  entire  western  border  is  shallow,  and  the  en- 
trance to  nearly  every  stream  is  obstructed  by  broad  flats  of  sand,  mud,  and  clay. 

The  proper  improvement  of  these  entrances  is  the  most  important  and  costly  featnre 
of  any  valuable  mcrease  to  commercial  facilities,  while  at  the  same  time  needed  har- 
bors of  refuge  for  the  numerous  small  craft  plying  in  the  bay  would  be  provided.  The 
number  of  these  vessels  engaged  in  fishing,  oystering,  and  the  transportation  of  the 
products  of  the  peninsula  is,  in  the  aggregate,  very  large.  It  would  seem  a  legiti- 
mate function  of  the  general  government  to  appropriate  for  the  creation  of  suitable 
entrances,  leaving  the  navigation  in  the  streams  to  be  improved,  as  heretofore  in  3ev« 
eral  cases,  by  State  legislation.  The  machinery  for  doing  this  is  both  simple  and  inex- 
pensive.   The  chartered  company  raises  frmds,  expends  them  in  improving  the  navi- 
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gation,  levies  mcMlerate  tolls  on  the  vessels  using  the  improvements  nntil  the  jirojectors 
have  been  reimbursed  with  interest  for  the  original  outlay,  whereupon  the  powers  of 
the  company  are  in  abeyance  until  further  expenditures  shall  have  been  ma<le.  The 
cost  of  the  improvements,  therefore,  is  1)ome  directly  by  those  profiting  by  it,  and 
being  widely  distributed  and  collected  in  small  amounts  is  paid  without  being  practi- 
cally felt. 

The  many  times  larger  cost  of  securing  the  entrance  could  not  be  |irovided  for  in  the 
same  way,  even  were  it  desirable  to  do  so,  and  the  more  difficult  engineerinjj  questions 
involved  in  an  effiective  and  economical  solntion  snggest  the  necessity  tor  greater 
expert  knowledge  than  is  needed  for  dredging  shoals  and  cutting  canals. 

The  tracing  of  the  Saint  Jones  entrance  herewith  shows  the  hydrographic  features 
of  the  locality  and  the  means  proposed  for  their  improvement. 

There  is  no  probability  of  maintaining  a  dredge<l  channel  through  the  flats  without 
the  aid  of  a  jetty.  The  daily  tidal  movements,  aided  by  the  action  of  the  waves  in  the 
shallow  waters,  would  speedily  till  it  up.  A  channel  suitable  for  navigation,  with  the 
tides  flowing  across  it,  would  need  to  be  200  or  250  feet  wide,  while  the  protection 
aflbrded  by  the  jetty  would  justify  a  reduction  in  the  width  by  one-half  and  etfoot  a 
corresponding  reduction  in  the  dredging  estimate. 

In  the  matter  of  depth  it  is  not  considered  advisable  to  attempt  at  first  a  greater 
draught  than  3  feet  at  low-water,  which,  with  the  5  feet  rise  of  tide,  would  enable 
vessels  drawing  8  feet  to  enter  at  high-water,  and  those  drawing  6  feet  to  pass  during 
twelve  hours  out  of  the  twenty-four. 

The  estimatecl  cost  of  the  necessary  work  is  as  follows : 

The  jetty,  3,300  feet  in  length,  from  the  shore  to  the  3-foot  curve  can  be  built 

for  about  6^  per  foot $26,400 

Dredging  to  3  feet  at  low-water,  100  feet  wide, 20,000  cubic  yards,  at  25  cents.      5, 000 

Total 31,400 

Contingencies 3,600 

35,000 

To  extend  the  jetty  to  the  4-foot  curve,  with  corresponding  length  of  dredging, 
would  cost,  in  addition  to  the  above,  ^,500. 

The  act  of  March  3,  1881,  directed  an  examination  of  the  Murderkiln,  which  dis- 
charges into  Delaware  Bay  a  short  distance  below  the  Saint  Jones  entrance,  and  where 
similar  difliculties  of  ingress  and  egress  exist.  The  examination  will  be  made  this 
summer. 

It  is  probable  that  should  further  appropriation  be  made  for  the  improvement  of  the 
two  streams  a  combination  mutually  beneficial  could  be  eflected. 

I  respectfully  recommend  that  the  expenditure  of  the  $5,000  now  appropriated  to  the 
credit  of  Saint  Jones  River  be  suspended  until  further  action  by  Congress. 
Very  respectfully,  your  obedient  servant, 

WiLUAM  Ludlow, 

Captain  of  Eng%neer$^ 
Bvt,  LU  Col  U.  S.  J. 
Col.  J.  N.  Macomb, 

Corp*  of  Engineers^  U,  S,  A, 


examination  of  saint  jonbs'  ceeek,  in  kent  county,  delaware. 

United  States  Engineer  Office, 

FhCladelphiaj  Pa,j  December  31,  1880. 
General  :  I  have  the  honor  to  forward  herewith  report  and  tracing 
of  chart  of  Saint  Jones'  Creek,  Delaware,  in  accordance  with  section  2 
of  the  river  and  harbor  act  of  June  14,  1880. 

Dover,  the  capital  of  Delaware,  lies  at  the  head  of  navip^ation  of  llie 
creek,  21  miles  from  the  mouth.  Thence  to  Lebanon,  a  distance  of  D 
miles,  a  5  foot  low-water  navif^ation  is  internipted  by  shoals,  a|?gregjit- 
iiig  some  16,000  feet  in  length,  and  requiring  the  dredging  of  about 
50,000  cubic  yards  to  remove  them. 

From  Lebanon  to  the  mouth  is  12  miles.    The  obstructions  to  a  6-foot 
low-water  navigation  in  this  distance  cover  about  2  miles  in  all,  and 
reciuire  the  dredging  of  about  33,000  cubic  yards. 
51  E 
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The  upper  section  of  the  stream  passes  piincipally  through  an  agri- 
cultural region,  and  is  tolerably  straight,  but  the  lower  section  traverses 
salt  meadows,  and  possesses  the  tortuous  character  of  streams  so  situ- 
ated. These  deep  sinuosities  interfere  greatly  with  navigation,  and 
suggest  the  desirability  of  cut-offs,  which  have  in  some  cases  been 
already  made.  The  making  of  others  is  urged  by  those  interested,  and 
estimated  for  in  the  report,  with  an  aggregate  length  of  a  little  over 
one  mile.  The  saving  of  distance  to  be  effected  thereby  is  about  4J 
miles. 

Like  nearly  all  the  streams  discharging  into  Delaware  Baj^  from  the 
westward,  the  depth  at  the  entrance  is  limited  by  shoal  water,  extend- 
ing broadly  into  the  bay.  The  divStance  from  the  mouth  to  the  7-foat 
curve  is  about  2,400  yards,  over  which  is  an  average  depth  of  only  2  and 
2i  feet. 

The  construction  of  a  channel  through  these  shoals  would  be  costly, 
and  the  nature  of  the  bed  is  such  as  not  to  encourage  anticipation  of 
permanency. 

Very  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 
Colonel  of  Engineern, 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mb.  w.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  Nor  ember  20,  1880. 

Colonel:  I  herewith  respectfully  submit  report  and  map  containing  results  of  the 
examination  of  Saint  Jones*  Creek,  Delaware. 

The  object  of  the  examination  was  to  determine  the  character  and  probable  coat  of 
the  improvements  desired,  by  a  reconnaissance  on  which  to  found  an  approximate 
estimate. 

Saint  .Tones'  Creek  is  a  tidal  stream,  abont  40  miles  in  length,  rising  in  the  western 
part  of  Delaware  and  emptying  into  Delaware  Bay,  75  miles  below  Philadelphia.  It 
drains  an  area  of  about  55  square  miles,  nearly  all  of  which  arc  rich  agricultural  lands 
and  highly  cultivated.  The  products  find  markets  in  Phihidelphia  and  New  York  by 
means  of  the  Hmall  vesaeJs  navigating  the  stream.  Dover,  the  capital  of  the  State, 
and  a  city  of  2,500  inhabitants,  lies  at  the  head  of  navigation,  21  miles  above  the 
mouth.  The  creek  is  60  feet  wide  at  Dover  and  115  at  the  montb,  with  an  average 
width  of  75  feet.  It  is  navigable  at  high-water  for  vessels  of  6  feet  draught  to  Leba- 
non— 12  miles  above  the  entrance — a  place  of  500  population,  and  at  present  the  prin- 
cipal shipping-point.  Thence  to  Dover— 9  miles — but  5  feet  can  be  caiTied  at  high- 
water.  There  is  a  draw-bridge  at  Floi-ence  Landing,  7k  miles  from  the  mouth,  and 
another  at  Le]>anon.  These  draws  have  openings  of  'M^  feet  each.  Two  penuaneut 
stone  bridges  crosM  the  cr«»ek  at  Dover. 

For  convenience  of  reference  in  this  report,  the  creek  is  divided  into  two  sections: 

1st.  From  Dover  to  Lebanon ;  9  miles. 

2d.  From  Lebanon  to  entrance;  12  miles. 

In  the  first  or  upper  section,  the  improvement  asked  for  consists  of  dredging  out 
hboal  places  so  that  5  feet  at  low-water  can  be  carried  from  tbe  wharf  at  Dover  totho 
Lebanon  wharves.  These  shoal  spots  are  mostly  at  points  where  the  fast  land  comes 
down  1o  the  creek,  and  have  been  formed  by  the  wa.shiugdownof  the  bluffs,  and  con- 
sist of  gravel  and  clay,  mixed  with  mud  deposit.'  The  material  removed  can  in  most 
instances  be  placed  on  the  banks  of  tbe  creek. 

There  is  altogether  a  distance  of  16,000  feet  where,  to  make  5  feet  at  low- water  and 
40  feet  in  width,  or  2  cuts  of  a  dredge,  will  require  an  average  deepening  of  2  feet, 
or  the  removal  of  about  oO,000  cubic  yards  of  material.  This  (uight  to  give  a  channel 
from  Dover  to  Lebanon  sufficient  for  towing  vessels  up  and  down.  Tbe  rise  and  fall 
of  tide  at  Dover  averages  about  14  inches,  and  at  Lebanon  about  2.5  leet. 

SECOND   section,  FROM   LEBANON  TO  THE  ENTRANCE",   12  MILES. 

Ill  this  section  both  the  dredging  of  shoals  nnd  the  cutting  of  cauals  to  straighten 
and  shorten  the  navigation  are  asked  for.    I  give  below,  in  a  tabulated  form,  the  namea 
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of  shoals  examined,  their  present  depths,  and  estimated  dredging  to  make  a  channel 
of  6  feet  depth  and  40  feet  width. 


Name  of  shoal. 


Depth. 


Pickering's  Gravel. 

James  Island 

Phosphftt*  Mill 

White  Store <:. 

RedOranary 

Heverin 

Logan's  Landing 

track's  Point 

Warren's  Landing. 
Oyster  Hocks 


Ft€t 

4 

3i 

4 

? 

4 

4 
3* 
4 
4i 


Length. 


.  Amonut :  Cost  at  50 
Bottom,     to  be  ex- '  cents   per 
I   cavat«d.:  cnbicyard. 


F«et 
475 
400 
600 
1,000 
800 
200 
800 


Hai^. 

-do i 

Sticky.. 
Gravel.. 

..do i 

..do    ... 
..do    ... 
600  I  Sand... 
700  ,  Gravel. 
5, 000     Hard. . . 


Oub.yds. 
1,500 
1,500 
2,000 
4.000 
2,500 
600 
2,400 
2,300 
2,200 
14, 000 


Remarks. 


$750  00 
750  00 
1,000  00 
2,000  00 
1,250  00 
300  00 
1,200  00 
1,  l.'iO  00 
1,100  00 
7,000  00 


Thrt  price  is  estimated 
at  50  cents  per  yard, 
being  45  cents  for 
dredging  and  10  per 
cent,  additional  for 
contingrneie^,  super- 
vision, &c. 


Totals  . 


10,575  i 


33, 000  {    16,  500  00 


ThAi  canals  desired  are — 


Name. 


L  WhartoTi's  Fishery 
IL  Cherry  Tree 

IlL  Heverin 

IV.  Logan's  Landing 
V.  Jack's  Point 


Totals. 


Remarks. 


The  cut  of  lOi  feet  be- 
low surface  of  marsh 
will  give  6  feet  at 
Isw-water. 


These  canals  are  all  through  stiff  marsh. 

THE  ENTRANCE. 

The  diBtance  from  the  mouth  of  the  creek  to  7  feet  water  in  the  Delaware  Bay  is 
2,400  yards,  with  an  average  depth  of  "i^  feet,  shoaling  up  in  places  to  14  inches  at 
low-water.  To  dredge  a  6-foot  channel,  75  feet  wide,  across  this  flat  would  require  the 
removal  of  90,000  cubic  yards  of  material,  at  a  probable  cost  of  30  cents  per  yard, 
which  would  amount  to  $27,000.  The  material,  as  far  as  I  was  able  to  judge,  is  mud, 
sand,  and  clay.  During  the  time  I  was  at  the  mouth  of  the  creek,  the  weather  was 
so  bad  that  it  was  impossible  to  make  a  thorough  examination. 

TIDES. 

Feet. 

Mean  rise  and  fall  at  entrance 5. 00 

Mean  rise  and  fall  at  Dover 1. 20 

Difference  in  time  between  high-water  at  Dover  and  at  entrance,  4  hours  30  minutes. 
These  tides  are  deduced  from  4  days'  observations. 

Saiut  Jones'  Creek  is  iu  the  collection  district  of  Delaware.  Mahon's  River  Light 
is  the  nearest  light-house,  and  Fort  Delaware  is  the  nearest  fortification. 


RECAPITULATION. 


Name. 

Si 
§1 

Yards. 
50,000 
33,000 
83,000 
90,000 

1 

it 

$0  50 
50 
45 
30 

1 
J 

IlDDftr ^iAint Jodgh^    ..    •••••• 

125,000 
16,500 
37,350 
27,000 

Xfower  Sdint  Jonc4\  nhoftli).  •  •  • 

canals .... 

Entrance - -- 

Total 

105,850 
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There  are  uow  trading  on  the  creek  3  vessels  of  125  to  150  tons,  of  6  feet  dranght ; 
5  vessels  of  30  to  125  tons,  of  5  feet  dranght ;  1  sti'aui-tug  20  tons,  of  4  feet  draught. 
Very  respectfully,  your  obedient  servant, 

W.  S.  Edwards, 
A$H9tant  Engineer. 
Col.  J.  N.  Macomb, 

CorpM  of  Engineers  J  U,  S,  A. 


P  i8, 

IMPROVEMENT  OF  THE  SUSQUEHANNA  RIVER,  PENNSYLVANIA. 

The  act  of  June  14, 1880,  appropriated  $15,000  for  impro\ing  the  north 
branch  of  the  Susquehanna  River,  from  Richard's  Island,  an  island  in 
the  river  a  few  miles  below  Wilkes  Barre,  Pa.,  upwards. 

In  accordance  with  that  act,  which  definitely  located  the  place  for  im- 
provement, an  examination  was  made  of  the  river  between  the  lower 
end  of  Richard's  Island  and  Wilkes  Barre,  in  order  to  determine  the 
character  and  amount  of  work  necessary  to  improve  the  navigation. 
The  survey  indicated  the  following  points  as  needing  improvement  : 

1st.  year  the  upper  end  of  Richard^ s  Island  there  is  a  shoal  500  feet 
long.  To  deepen  it  to  3  feet,  with  a  width  of  60  feet,  requires  the  re- 
moval of  1,500  cubic  yards  of  coarse  gravel  and  small  bowlders.  The 
material  dredged  should  be  deposited  across  the  head  of  the  channel 
south  of  Richard's  Island,  in  order  to  deflect  the  current  somewhat  and 
avoid  too  much  lowering  of  the  water  surface  above. 

2d.  Foot  of  Wilkes  Barre  Island, — ^The  channel  should  be  dredged  60 
feet  wide  for  the  distance  of  1,000  feet,  taking  out  2,000  cubic  yards  of 
gravel  and  bowlders,  and  depositing  them  on  a  line  from  the  shore  to 
an  exposed  field  of  bowlders  to  guide  the  flow. 

3d.  Head  of  Wilkes  Barre  Islaiid. — ^The  chaiuiel  now  used  is  the  north- 
ern one.  It  is  narrow  and  crooked,  and  subject  to  change.  The  chan- 
nel to  the  south  of  the  island  is  more  direct  and  stable^  To  open  this  60 
feet  wide  for  a  distance  of  1,000  feet,  3,500  cubic  yards  of  coarse  gravel 
will  have  to  be  dredged.  In  order  to  prevent  too  much  loweiing  of  the 
river  above,  it  is  proposed  to  build  a  dike  across  the  north  channel  to 
the  height  of  1  foot  above  the  present  average  low-water  plane,  and 
ballast  it  with  material  dredged  from  the  other  channel  5  the  dike  to  be 
of  two  rows  of  oak-piling,  with  wales  and  ties  bolted  with  iron  bolts, 
the  top  of  the  ballasting  pitched  with  larger  stones,  hand-set. 

The  estimate  for  the  improvement  as  above  projected,  is  as  follows: 

Dredging  8,000  cubic  vards  at  60  cents |4,800  CO 

Building  (525  lineal  feet  of  dike  at  |3 1,875  00 

Total 6.675  00 

This  project  meeting  the  approval  of  the  Chief  of  Engineers  (August 
2(5,  1880),  after  due  advertisement  for  bids,  on  the  28th  of  Septeml>er, 
1880,  contracts  were  made  in  acconlance  with  specifications,  and  for 
completion  of  work  on  or  before  December  1,  1880,  with  two  parties, 
one  for  dredging  at  70  cents  per  cubic  yard,  and  the  other  for  the  dike 
complete  at  $2,950 — rates  somewhat  in  excess  of  those  estimated,  but 
deemed  advantageous  to  the  United  States. 

Owing  to  the  lateness  of  the  season,  the  work  was  much  impeded  by 
hi^^h  water  and  ice  formed  in  November,  stopping  the  dredging  entirely. 
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The  excessively  cold  winter  and  late  spring  prevented  an  early  resamp- 
tion,  and  a  **  June  rise"  in  the  river  again  iini>eded  progress.  The  times 
for  completion  were  finally  extended,  at  tlie  solicitations  of  the  con- 
tractors, to  July  30,  1881,  for  the  dredging,  and  to  July  8,  1^81,  for  the 
dike.  The  work  under  both  these  contracts*  will  have  been  completed 
in  July,  when  the  amount  appropriated  will  be  almost  entirely  expended. 

The  act  of  March  3, 1881,  appropriated  $15,000  for  continuing  the  im- 
provement of  the  Susquehanna  River  above  Richard's  Island.  In  accord- 
ance with  this  last  act,  it  w  as  jirojected  to  continue  the  work  upon  the 
river,  upward*  from  Wilkes  Barre  towards  Pitt^ston,  in  like  manner  to 
what  was  iii  i>rogress  below  Wilkes  Barre.  For  this  purpose  the  shoals 
must  be  dredged  down,  and,  in  order  to  avoid  reducing  too  greatly  the 
head  of  water,  the  dredged  material  should  be  used  in  the  construction 
of  submerged  dikes  or  deflectors  to  back  the  current  or  direct  it  into  the 
cuts.  This  project,  with  specified  parti(!ulars  as  to  localities  and  extent 
of  work,  received  the  approval  of  tlie  Chief  of  Engineers  June  22, 1881, 
and  the  preliminary  steps  for  placing  the  work  under  contnict  have 
been  taken. 

The  Annual  Report,  Chief  of  Engineers,  1880,  pages  594-604,  gives  a 
full  account  of  the  north  branch  of  the  Susquehanna,  and  proposition 
for  its  improvement.  W^ith  this  will  be  found  another  report  from  the 
assistant  engineer,  who  has  had  immediate  charge  as  resident  engi- 
neer of  the  present  improvement.  It  \\ill  be  seen  that  the^carefiil  sur- 
vey has  been  extended  up  the  north  branch  as  far  as  Pittston.  The  com- 
plete estimate  of  the  cost  from  Wilkes  Barre  to  Pittston  is  $48,537.50. 
The  present  appropriation  of  $15,000  will  be  expended  in  completion  of 
portions  of  this  improvement.  This  report  is  recommended  for  publica- 
tion, as  including  much  inlormation  as  to  the  capabilities  of  this  river, 
which,  if  unpublished,  may  be  lost. 

The  accompanying  paper  by  Steuben  Jenkyns,  esq.,  exhibits  the  sen- 
timents of  the  inhabitants  of  that  portion  of  the  State  of  Pennsylvania 
where  the  North  Branch  of  the  Susquehanna  is  the  great  water  course. 

Total  estimated  cost  of  improvement ^3,537  50 

Total  amount  appropriated  to  June  30,  1881 30, 000  00 

Total  amount  expended  to  June  30,  1881 7,397  56 

Money  statement. 

Jnly  1,  1880,  amount  available |15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

$30,000  00 

July  1,  1881,  amount  expended  during  iisoal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 7,397  56 

July  1,  1881,  outstanding  liabilities 3,257  88 

10,655  44 

July  1,  1881,  amount  available 19,344  56 

Amount  (estimated)  required  for  completion  of  existing  project ,     33, 537  50 
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Abstract  of  proposals  received  iby  Col,  J,  N,  Macomhf  Corps  of  Engineers,  at  12  oViodt  m., 
September  8,  1880,  for  dredging  and  constructing  dike  in  Susquehanna  River  above  Richard?9 
Istandy  Pennsylvania, 


No. 

1 

Names  of  bid. 
ders. 

Residence. 

Dredging. 

1 

Vmi  Loon  &. 
Boyd. 
John  Van  Pat- 

tOD. 

Plymouth,  Pa... 

Pereti.ud. 
No  bid-. 

2 

Hudson.  N.Y.. 

10  7H 

3 

A.  H.  Coon  & 
J.  V.  Mooney. 

Kingston,  Pa  . . . 
Wilkes  Baire,  Pa 

0  70 

I 


Araonnt  bid. 


$8  per  lin  'No  bid. 

ear  foot  I 
$2, 050 com'  $5,000 
plete. 


$5, 000  00  $5, 000  00 


$4  86    perl 
linear  loot  J 


5,600 


2, 050  00 


3, 031  25 


S.  910  00 


8,631  26 


Remark  A, 


Lo went  bid- 
der for 
dike. 

Lowest  bid- 
der for 
dredging. 


Abstract  of  contracts  entered  into  by  Col.  J,  N,  Macomb,  Corps  of  Engineers,  during  the 
fiscal  year  ending  June  30,  1881,  for  improvement  of  Susquehanna  liiver,  above  Richard^s 
Island,  Pennsylrania, 


Names  of  contractmv. 


Kefidenoe. 


s 

M 

S5 


I 


I   Date  of  contract. 


I  Psr  eu.  yd.    Bun.  foot. 

Coon  &  Mooney Wilkes  Barre,  Pa  ....'  $0  70  : September 33, 1890. 

John  Van  Patten '  Philadelphia,  Pa $4  72     September  24, 1880. 


report  of  mr.  john  h.  dager«  assistant  engineer. 

Wilkes  Barrb,  Luzerne  Countv,  Pennsylvania, 

January  4,  1881. 
Colonel  :  I  have  the  honor  to  submit  the  followinjif  report  on  the  survey  and  im- 

Prorement  of  the  North  Branch  of  the  Susquehanna  River  above  Richard's  Island, 
ennsylvania,  as  authorized  by  the  river  and  harbor  act  of  Congress  dated  June  14, 
1880,  and  for  which  purpose  $15,000  was  appropriated. 

The  improvement  desired  was  a  channel  not  less  than  3  feet  in  depth  at  a  low  stage 
of  the  river,  which  usually  occurred  in  midsummer  and  lasted  until  the  fall  rains. 

The  surveys  were  at  first  confined  to  that  portion  of  the  river  between  RichanVs 
Island  And  Wilkes  Barre,  a  distance  of  2^  miles.  One  mile  below  the  latter  place  lies 
Wilkes  Barre  Island.  The  river  between  these  islands  has  ample  depth,  tanging  from 
5  to  11  feet ;  a  deep  pool  also  exists  from  Wilkes  Barre  Island  up  beyond  the  city  for 
two-thirds  of  a  mile. 

RICUARD^S  island. 

Richard's  Island  is  about  1  mile  in  length  and  from  600  to  800  feet  wide,  a  portion  of 
it  being  under  cultivation,  lies  about  12  feet  above  low-water,  is  of  sandy  nature,  and 
skirted  and  protected  by  bushes  and  trees. 

Opposite  this  island,  on  the  north  shore,  are  locate<l  several  collieries,  from4he  upper 
one  of  which  culm  has  been,  until  very  recently,  dumped  into  the  river.  This,  how- 
ever, has  not  been  practiceu  sufficiently  long  to  impair  the  channel  as  jet,  which  a 
continuance  of  the  practice  will  certainly  do.  Either  water-way  passing  the  head  of 
this  island  is  shallow,  being  less  than  2  fe^t  in  depth.  The  norih  passage  offering  the 
better  advantages  for  improvement,  it  was  determined  to  deepen  the  water  over  this 
shoal  by  dredging  to  at  least  3  feet,  making  a  cut  60  feet  wide  by  500  in  length,  the 
material  consisting  of  coarse  gravel. 


Digitized  by 


Google 


APPENDIX    F.  807 

This  work  forms  part  of  a  coutract  now  io  progress,  and  under  which  the  excavated 
material  is  to  be  deposited  in  the  channel  on  the  south  side  of  this  island,  thereby 
forming  a  gravel  dam  across  tbe  same,  which  will  serve  to  deflect  a  greater  body  of 
water  toward  the  improved  channel  at  low  stages. 

From  Richards  Island  down  to  the  NanticoKe  dam,  which  is  the  terminus  of  the 
North  Branch  Canal,  some  5  miles,  is^a  deep  pool,  mainly  upheld  by  this  dam. 

WILKES  BARRB  ISLAND. 

The  portion  of  this  island  that  has  an  elevation  of  12  feet  alK)ve  low-water  is  mainly 
cultivated,  and  is  protected  by  brush  and  second-growth  timber.  It  te  800  feet  wide 
at  the  extreme  and  about  2,000  feet  long.  The  fall  in  the  river  between  the  head  and 
foot  of  this  island  is  1  foot. 

The  channel  lately  used  by  the  steamboats  passed  to  the  north  of  the  island,  deflect- 
ing nearly  at  right  angles  to  the  axis  of  the  stream  above,  was  narrow  and  tortnous. 
Numerous  small  islands  and  bars  made  its  navigation  difficult,  while  the  south  chan- 
nel was  obstructed  by  two  shoals  reaching  to  the  main  shore,  one  at  the  foot  and  the 
other  at  the  head  of  the  island. 

Improvements  here  connist  of  dredging  to  a  depth  of  3  feet,  and  60  feet  wide,  1,000 
feet  in  length,  through  the  shoal  at  the  foot  of  this  island.  The  material  is  very  coarse 
gravel,  overlying  a  tenacious  blue  clay,  and  when  removed  is  deposited  diagonally 
outward  from  the  south  main  shore,  thereby  maintaining  a  regular  prism  to  the 
water  flow  until  a  greater  depth  is  reached. 

The  shoal  at  the  head  of  this  island  is  in  part  formed  by  two  bars,  having  an  eleva- 
tion of  about  2i  feet  above  low-water,  which  breaks  the  stream  into  several  threads, 
the  largest  of  which  it  is  proposed  to  deepen.  This  shoal  some  years  ago  was  raised 
and  increased  by  local  enterprise,  by  putting  in  wicket  dam,  which  assisted  in  retain- 
ing moving  material,  mainly  gravel. 

The  island  dividing  the  river  into  two  nearly  equal  parts,  the  flow  at  low-water  not 
being  sufficient  to  give  a  draught  of  3  feet,  over  either  channel- way,  the  boatmen  con- 
cluded to  offer  some  impediment  to  the  current  at  either  channel  offering  the  best 
facilities  for  easy  and  cheap  construction.  The  south  channel  was  chosen,  the  dam 
above  referred  to  put  in,  and  the  current  deflected  to  the  northward  sharply.  Dredging 
through  this  shoal,  the  depth  and  width  before  mentioned  for  1,000  feet  in  length, 
giving  a  direct  course  to  the  current,  supplemented  by  the  construction  of  a  dike 
across  the  north  channel,  are  the  improvements  adopted  at  this  point. 

The  dike  referred  to  is  of  two  parallel  rows  of  piles,  6  feet  apart  in  the  clear,  driven 
5  feet  in  the  bottom  and  projecting  1  foot  above  low- water  plane,  well  waled  and 
tied,  625  feet  long  and  flUed  and  backed  by  gravel  taken  from  the  new  channel  and 
paved  with  large  stones,  and  wiU  be  nearly  in  a  direct  line  with  the  course  of  the  river 
at  stages. 

All  of  these  works  are  under  contract,  each  particular  one  being  partly  finished. 
The  woodwork  of  the  dike  is  completed,  and  the  interior  is  filled  with  gravel  only 
A  rise  in  the  river  stopped  the  dredging  November  1,  after  which  the  formation  of  ice 
prevented  resumption. 

RECAPITULATION    OF  DREDGING  DONE  BY   CONTRACT  TO  DATE. 

Cubic  yards. 

From  Richards  Island  Shoal 797.5 

From  foot  of  Wilkes  Barre  Island  Shoal 1,050.0 

From  head  of  Wilkes  Barre  Island  Shbal 701.0 

Total 2,548.5 

Dike  built  and  interior  filled feet..  625 

ADDITIONAL  SURVEYS. 

While  the  improvements  were  under  way  the  surveys  were  continued  up  stream, 
with  a  view  of  ultimately  reaching  Pittston,  as  interested  parties  were  desirous  of 
having  free  navigation  at  all  times  between  Nanticoke  Dam  and  this  city,  which  is 
distant  about  18  miles. 

One  side  of  the  river  was  meandered,  and  a  system  of  triangulation  covered  the 
whole  work.  A  graduated  No.  16  steel  wire,  with  tags  on  it,  was  used  for  locating 
soundings,  stretched  across  the.  stream  between  points  inst  rumen  tally  determined. 
Soundings  were  taken  every  10  feet  on  ranges  as  close  as  necessary  to  determine  the 
bottom,  and  were  reduced  to  a  plane  of  low- water,  adopted  as  the  mean  several  seasons' 
low-waters ;  a  line  of  levels  was  run  the  entire  extent  of  the  survey  to  determine 
the  fall  in  the  river ;  btrnch  marks  were  left  at  various  points,  generally  where  water- 
ganger  had  been  established ;  borings  were  made  with  iron  rods,  below  the  bed  of  the 
river,  to  determine  whether  rock  in  place  existed  near  the  surface  about  the  localities 
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whf*re  it  was  apparently  necessary  that  material  would  have  to  be  removed ;  cnrrent 
observations  were  taken  in  each  pool. 


The  maps  herewith  submitted  are  six  in  number,  and  include  11  miles  of  the  river. 
They  are  drawn  to  a  scale  of  100  feet  to  1  inch.  The  sounding  given  are  reduced 
to  a  slope,  determined  by  synchronous  readings  taken  on  gauges  distribute<l  through- 
out the  entire  distance.  Contours  representing  2-foot  planer  are  shown.  The  charati- 
ter  of  the  bottom  is  given,  together  with  the  shore  topography.  The  location  and 
record  of  bench  marks  are  shown.  Borings  are  located  and  depth  given  below  the 
river  bottom.  Current  observations  are  represented  by  arrows  drawn  to  scale  showing 
distance  traversed  in  a  given  time. 

The  water  slope,  with  reference  to  an  assumed  datum  plane,  is  plotted  to  a  longitudinal 
scale  of  100  feet  to  1  inch,  and  vertical  scale  of  1  foot  to  1  inch,  and  under  this,  in  proi>er 
place  on  the  same  scales,  are  shown  profiles  of  the  bottom  of  the  river  at  all  points 
where  less  than  5  feet  of  water  exists. 

The  location  of  the  dike  and  channels  now  in  course  of  impipvement  are  outline<l,  as 
well  ai»  those  proposed  hereaft<?r. 

Commencing  at  the  bridge  at  Pittston  and  going  downward,  the  fall  of  the  river  per 
mile  is  as  follows : 

F^t. 

Fall  for  the  first  mile 1.413 

Fall  lor  the  second  mile '. 1. 830 

Fall  for  the  third  mile 2.  COO 

Fall  for  the  fourth  mile 4.2^ 

Fall  for  the  fifth  mile l.Hf»2 

Fall  for  the  sixth  mile 0.042 

Fall  for  the  seventh  mile 0. 480 

Fall  for  the  eighth  mile  (Wilkes  Barre  bridge) 2.460 

Fall  for  the  ninth  mile 1.078 

Fall  for  the  tenth  mile  (head  Richard's  Island) 0.:WO 

Two-thirds  mile  further 0. 170 

Total  faU 15. 8r3 

Averaging  1.49  feet  per  mile.  This  slope,  however,  is  not  by  any  means  a  regular  one. 
The  greater  portion  is  made  up  at  some  half-dozen  points,  which  will  be  referred  to 
ander  the  head  of  "present  obstructions  and  proposed  improvements". 

FEATURES  OF  THE   SUSQVEUAXNA   RIVER. 

The  banks  of  the  stream  are  alluvial  and  generally  about  20  feet  high,  and  on  the 
convex  sides  of  the  river,  at  sharp  bends,  are  terraced,  indicating  that  the  current  at 
high  stages  has  accommodated  itself  for  moi-e  direct  discharge  of  superfluous  water^ 
though  for  a  distance  of  1  mile  above  Wilkes  Barre,  and  again  for  about  2  miles  below 
Pittston,  the  south  shore  of  the  river  hugs  closely  the  bases  or  spurs  of  rocky  anti- 
clinals,  which  mainly  trend  east  and  west  and  (tisap^ear  under  the  surface.  The 
character  of  the  outcrop,  is  mostly  of  sandstone  formation. 

An  examination  of  the  maps  discloses  the  fact  already  known  of  streams  with  gravel 
bottoms:  that  there  always  exist,  iusuch  large,  deep  pools,  separated  by  natural  dams 
or  gravel  bars,  and  at  these  points  the  greater  portion  of  the  declivity  in  the  stream 
occurs. 

These  bars  or  dams  are  by  scour  or  otherwise  sometimes  removed,  thus  destroying  the 
pools  above,  but  more  generally  they  are  so  compact  that  by  impeding  the  velocity  of  the 
cnrrent  they  give  opportunity  for  additional  and  increased  shoaling,  and  as  this  heavy 
material  brought  down  by  freshets  does  not  reach  tide-water,  but  remains  in  the  river 
bed,  it  follows  that  the  beds  of  gravel  streams  must  be  continually  rising,  making  new 
deposits  at  every  flood,  thereby  frequently  taming  the  thread  of  the  river  in  a  new 
bea  and  promoting  a  change  of  course. 

The  velocity  of  water  close  to  the  bed  of  a  stream^  that  will  just  move  gravel  1^ 
inches  in  diameter  is  given  at  3|  feet  per  second,  so  the  bottom  of  a  stream  like  the 
Sasqnehanna  River  is  very  stable  at  ordinary  stages,  but  will  lack  stability  in  flooded 
stages,  when  the  velocity  is  increased  beyond  that  given,  modified  to  the  extent  to 
which  the  river  is  confin«Ml  to  its  banks  and  no  chance  alforded  for  relief  from  overflow, 
as  from  experiments  given  in  shoal  waters  the  bottom  velocity  is  only  about  one-half 
of  that  of  the  surface. 

Through  the  Wyoming  Valley  the  river  is  a  wide  one  for  any  ordinary  stage  of  water 
to  pass,  while  in  extraordinary  flow  may  be  from  one-half  to  1  mile  wide.  The  banks 
being  mainly  alluvial  are  easily  abraded. 
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EXISTING  OBSTRUCTIONS  WHERE  IMPROVEMENTS  MAY  BK  PROPOSED. 

These  will  be  considered  in  order,  going  up  stream,  and  are  in  addition  to  those  in 
progress  an<l  yet  incomplete  heretofore  referred  to. 

The  tirst,  called  the  Gns  House  Riff,  is  three-fourths  of  a  mile  above  Wilkes  Barre 
bridge,  is  a  shoal  gravel  bar  connecting  the  south  shore  with  a  long  bar  or  island  in 
the  center  of  the  river.  The  surface  of  the  river  falls  in  a  very  short  distance,  at  this 
bar  Wi  feet.  It  is  proposed  to  materially  correct  this  by  dredging  a  60- foot  channel  3 
feet  deep  through  it,  700  feet  long.  This  will  require  the  removal  of  2,700  cubic  yards 
of  coarse  gravel.  A  part  of  this  material  is  to  be  deposited  on  top  and  in  rear  of  a 
shoal  extending  diagonally  out  from  the  south  shore  of  the  river  to  an  exposed,  small 
bar  in  the  center  of  the  south  passage.  This  shoal  overlies  a  rock-bed  running  in 
range  for  the  proposed  dumping  at  a  small  depth,  and  will  materially  assist  in  keeping 
up  the  present  head  of  water,  as  well  as  detleoting  the  flow  in  a  direct  passage. 

This  work  is  to  be  supplemented  by  a  dike  300  feet  long  across  the  channel  existing 
between  the  island  and  north  shore,  cutting  off  this  passage  for  such  stage  of  water  as 
may  hereafter  be  detennined. 

These  two  works  may  not  be  all  that  will  be  required  at  this  point ;  no  calculation 
is  now  made  for  others,  but  it  may  be  neces.«ary  to  regulate  the  flow  of  water  through 
such  improved  channel  by  a  series  of  wing-dams,  resolving  the  channel  into  chute  tor 
some  distance. 

The  next  obstruction  is  called  Hillmau's  Riflle,  and  is  a  ledge  ot  rock  extending  from 
the  south  shore  in  a  westerly  direction  across  the  river,  falling  slightly  downward  as 
it  goes  outward,  and  presenting  in  mid-river  a  barrier  of  about  200  feet  in  width  and 
2^  feet  below  low-water.  . 

Above  and  below  this  are  deep  pools  running  down  to  19  feet  in  depth,  the  fall  be- 
tween which  is  less  than  2  inches,  and  unless  the  pool  below  should  be  materially 
lowered  the  removal  of  surface  irregularities  would  leave  but  a  slight  excavation  of 
the  rock  for  a  channel  as  proposed,  3  feet  deep,  60  feet  wide,  and  220  feet  long.  There 
will  be  about  500  cubic  yards  to  be  removed  from  this  obstruction. 

A  mile  and  a  half  above  and  a  short  distance  beyond  Forty  Fort  a  long,  compact 
gravel  shoal  is  encountered,  the  depth  of  water  on  it  ranging  from  1^  to  3  feet.  This 
shoal  is  almost  continuous  for  4,800  feet,  over  which  distance  there  is  a  fall  of  almost 
2|  feet.  There  is  ample  water  passing  here,  if  conflned  to  a  narrow  channel,  to  sup- 
port such  a  one  as  is  proposed,  namely,  3  feet  deep  and  60  feet  wide,  which  will  be  in 
detached  parts  aggregating  in  length  3,600  feet,  a  portion  of  which  will  be  only  widen- 
ing an  existing  3-u>ot  channel.  The  accomplishment  of  this  will  necessitate  the  re- 
moval of  11,0m)  cubic  yards  of  material,  all  coarse  gravel.  This  shoal  extends  well 
up  along  Culver's  Island,  which  is  separated  from  aod  lies  directlv  below  Monockonock 
Island,  at  the  foot  of  which  are  the  bars  and  riffs  known  as  the  Kam^s  Horn.  The 
channel  lying  to  the  north  of  these  islands  is  not  suitable  for  improvement,  is  very- 
shoal,  the* 3-foot  contours  scarcely  appearing  at  all.  This  channel  it  is  proposed  to  cut 
off  above,  near  the  head  of  the  island,  and  will  be  noted  further  on. 

The  Ram's  Horn  Riff  now  under  consideration  falls  quite  abruptly  3  feet,  the  chan- 
nel below  the  declivity  is  very  contracted,  only  150  f-et  wide  ;  the  riff  or  dam  cousiste 
of  a  small  bar  of  gravel  in  mid-stream,  exposed  at  low- water,  having  radiating  shoal- 
arms  running  to  the  main  south  shore,  to  Culverts  Island,  and  to  Monockonock  Isl- 
and; also  one  running  directly  up  stream,  joining  a  large  exposed  shoal  formed  well 
in  toward  the  island.  It  is  proposed  to  connect  this  shoal  and  island  by  a  dike  about 
150  feet  long ;  then  build  another  one  from  the  island  out  to  the  higher  part  of  the  shoal 
forming  part  of  the  riff,  which  will  be  about  250  feet  long,  each  of  them  to  be  at  least 
1  foot  above  the  surface  of  water  in  the  pool  above,  and,  in  addition,  remove  by 
dredging  some  5,300  cubic  yards  of  gravel,  opening  a  channel  1,500  feet  long,  60  feet 
wide,  and  3  feet  deep,  as  located  on  the  map. 

That  the  above  alone  will  be  very  effectual  is  questionable,  and  that  any  improve- 
ment at  this  location  will  be  permanent,  without  a<lditional  costly  works,  is  improba- 
ble, nor  is  it  expected  that  those  proposed  will  be  all  that  will  be  required,  but  that 
other  wing  dams  will  be  needed  in  assisting  in  distributing  the  fall  throughout  a 
longer  distance  than  can  otherwise  be  reached,  and  also  retain  the  proper  depths 
above.    No  appended  estimates  are  now  given  for  these. 

The  next  obstruction  met  with  is  located  at  the  head  of  Monockonock  Island.  The 
water  here  falls  1^  feet.  The  face  of  the  shoal  runs  from  the  south  shore,  at  a  very 
acute  angle,  diagonally  across  the  south  channel  of  the  river  to  the  island.  Borings 
were  taken  on  this  line,  proving  the  absence  of  rock,  to  a  depth  of  5  feet  b&low  sur- 
face of  our  water-plane. 

It  is  proposed  to  open  this  shoal  by  dredging  a  cut  900  feet  long,  60  feet  wide,  to  3 
feet  in  depth  through  a  coarse  gravel  bottom,  removing  5,500  cubic  yards. 

In  addition,  it  is  proposed  to  construct  a  dike  across  the  north  channel  from  the 
island  to  the  main  shore,  some  600  feet  long,  and  1  foot  higher  than  the  surface  of  the 
main  reach  above  the  riff. 
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The  uorth  channel  is  narrow  and  shoal  at  low  stages ;  receives  part  of  its  flow  from 
the  main  stream  immediately  above  the  head  of  Mouookonock  Island,  and  part  some 
1.800  feet  above,  the  interval  being  separated  by  a  long,  narrow  gravel  shoal,  lying 
almost  parallel  with  the  north  shore. 

This  improvement  opens  into  a  deep  pool  reaching,  without  further  obstructions,  to 
Wintermoot  Island. 

From  the  foot  of  Wintermoot  Island,  half  way  up  it,  is  found  shoal-water.  Through 
this,  for  2,200  feet,  it  is  proposed  to  excavate  5,300  cubic  yards  of  Coarse  gravel,  giving 
a  regular  channel  of  3  feet  in  depth  and  60  in  width.  A  short  distance  above,  at  the 
head  of  the  island,  is  found  the  last  obstructionlcovered  by  the  survey.  The  surface- 
water  falU  2i  feet  in  a  distance  of  1,700.  ^ 

This  riffle  presents  a  rocky  ridge  lying  along  underneath  the  bar,  as  it  extends 
diagonally  down  stream  acri>ss  the  river,  and  at  a  slight  depth  below  the  bottom. 

It  is  possible  a  good  channel  may  be  obtained  here,  with  a  very  close  approximation 
to  the  required  depth,  without  the  necessity  of  rock  excavation,  by  removing  the 
gravel  and  small  bowlders  down  to  the  rock  face. 

The  dredging^  to  ^ive  the  regular  proposed  channel  60  feet  wide  and  3  feet  deep,  will 
extend  for  700  leet  m  length,  and  remove  2,700  cubic  yards  of  gravel  and  150  of  rock. 

The  closing  of  the  nortn  cnannel  by  the  island  with  a  dike  of  375  feet  in  length,  1 
foot  higher  than  the  water-plane  above,  will  add  materially  to  the  flow  of  water 
through  the  proposed  cut. 

It  is  scarcely  possible  that  this  opening  could  lower  the  reach  above,  but  if  it  would 
no  interference  by  shoaling  at  other  points  above  would  happen,  as  the  pool  ranges  in 
depth  from  7  to  16  feet,  and  extends  beyond  Pittston ;  the  latter  city  being  the  object- 
ive point  for  the  present. 

Four  of  the  obstructions  before  mentioned,  namely  : 

Feet. 

Gas  House  Riff,  having  a  fall  of , 2.23 

Riff  at  foot  of  Monockonock  Island 3.10 

Riff  at  head  of  Monockonock  Island 1.55 

Riff  and  shoal  at  Wintermoot  Island 2.33 

Have  a  total  foU  of 9.21 

BecapiiuUitmi  and  estimated  coat  of  works^  excluBtre  of  those  under  contract. 


LooaUty.  |    Rock.    |  Dredging.     Diking. 


,    Tardt.  Yards.     '     Feet. 

OftH-HoTiM  Riff 2,700  .             300 

HUlman'sRiff   500    

Forty  Fort  and  Ctdver's  Island  Shoal ! ,         11,000   

Ram't  Horn,  or  Rlfl; at  foot  of  Monockonock  Island 5,300    J          ^J 

Riff  at  head  of  Monockonock  Island 1 |  5,500               000 

Wintermoot  Island  Shoal 5,300  | 

Wintermoot  Island  Riff,  at  head |           150  2,700  ,             375 

Total 650,  32,500  j          1,675 


ESTIMATE. 

650  cubic  yards  rock,  at  $10  per  yard $6,500  00 

32,500  cubic  yards  gravel,  at  90  cents  per  yard 29,250  00 

1,675  linear  feet  dming,  including  filling,  at  |5 8, 375  00 

Cost  of  work 44,125  00 

Add  10  per  cent,  for  contingencies  and  superintendence 4, 412  50 

Total  cost 48,537  50 

BRIDGES   AND  FERRIES. 

« 

At  Nanticoke  the  Susquehanna  River  is  spanned  by  a  covered  bridge,  and  there  is 
neither  ferry  nor  bridge  for  6  miles  above,  until  the  one  belonging  to  the  Delaware  and 
Hudson  Coal  Company  is  reached,  just  above  Richard's  Island.  This  is  only  a  rail- 
road bridge,  and  is  a  substantial,  covered,  single-track  wooden-truss  structure,  850 
feet  long,  resting  on  ive  stone  piers  and  aoutments,  which  are  of  sufficient  width  to 
carry  a  double-track  bridge. 
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The  next  above  is  at  the  city  of  Wilkes  Barre ;  is  a  covered  wooden  bow  bridge, 
700  feet  long,  resting  on  three  stone  piers  and  abutments ;  has  a  double  carriage-drive 
with  footways  either  side,  and  is  crossed  by  the  Wilkes  Barre  and  Kingston  Street 
Railwav. 

The  floor  is  33  feet  above  low  water.  No  others  exist  between  this  and  Pittston,  8 
miles  distant;  but  in  the  interval  are  two  rope  ferries,  one  at  Forty  Fort,  the* other  at 
Wyoming,  operated  when  floods  and  ice  do  not  prevent. 

Two  bridges,  only  850  feet  apart,  connect  East  and  West  Pittston ;  both  are  compara- 
tively new  structures,  replacing  those  carried  away  by  the  ice  freshet  in  1875. 

Each  one  is  an  open  iron  superstructure  about  1,000  feet  long,  having  a  wide  road- 
way and  foot-walks  on  either  side ;  the  lower  one  rests  on  four  substantial  stone  piers, 
and  the  floor  is  40.5  feet  above  low-water ;  the  other  has  only  three  piers,  is  built  on 
an  incline  to  cross  the  Lehigh  Valley  Railroad  above  grade,  and  the  floor  at  the  north- 
west end  is  40.5  feet  above  low-water,  while  the  other  end  is  54  feet  above. 

The  drainage  area  of  the  North  Branch,  above  Wilkes  Barre,  is  7,000  square  miles. 
The  average  rainfall  about  40  inches.  The  rapid  rise  during  heavy  and  extended 
rains,  followed  by  equally  rapid  subsidence,  is  indicative  of  the  lack  of  low  lands  and 
swamps  and  the  steep  gradients  of  the  topography  of  the  country  drained. 

NAVIGATION. 

In  1771  the  assembly  of  the  province  of  Pennsylvania  declared  the  Susquehanna 
River  a  public  highway,  and  the  residents  along  the  river  proposed  to  pay  a  percent- 
age of  the  cost  of  making  the  stream  navigable  in  order  to  gain  better  facilities  for 
marketing  their  productions.  The  province  having  made  an  appropriation  for  the 
purpose,  lodged  driftwood,  stumps,  and  trees  were  taken  out,  gravel  bars  removed,  a 
general  channel  opened,  and  towing  paths  built  around  the  rapids.  This  at  first  ex- 
tended from  W^rightsville  to  Wyoming,  and  subsequently  was  continued  to  the  New 
York  State  line;  no  records  giving  draught  of  water  obtained,  drc,  have  been  found, 
and  it  is  highly  improbable  that  much  material  was  removed. 

The  **  Durham"  were  the  first  boats  used  and  were  about  60  feet  long,  8  feet  beam, 
and  2  feet  deep,  drawing  when  loaded  about  20  inches ;  they  were  sharp  at  both 
ends,  and  though  mounted  with  two  sails,  setting  poles  were  the  only  reliable^  means 
for  propulsion. 

In  1825  were  built  three  steamboats  for  use  on  the  Susquehanna  River ;  one  of  them 
on  trial,  when  loaded,  made  4  miles  per  hour  again^  the  current,  but  four  months 
were  occupied  in  going  from  York  Haven  to  Bingharoton,  N.  Y.,  and  return,  causing 
pecuniary  loss  and  consequent  retirement  of  the  Doat. 

Another  proceeded  with  great  diflSculty  upward  until  Nescopeck  Falls  were  reached, 
attempting  to  pass  up  which,  losing  her  headway,  the  current  swung  her  around  on 
the  rocks  and  her  boiler  exploded.  • 

The  third  boat  made  the  experiment  on  the  West  Branch  unsuccessfully.  This  ended 
the  steam  navigation  scheme  for  some  time. 

In  1828  the  North  Branch  Canal  was  begun  under  an  appropriation  from  the  State 
and  finished  to  the  Lackawanna  River  in  1834. 

Another  experiment  was  now  made  by  parties  interested  in  the  coal  business.  Wish- 
ing to  reach  New  York  State  with -their  fuel,  to  navigate  the  river  with  a  steamboat 
a  strong,  40  horse-power  boat  was  built,  making  the  trial  trips  from  Owego  to  Wilkes 
Barr^,  100  miles,  in  eight  hours,  and  after  making  one  successful  trip  was  sunk  in  the 
Nanticoke  Dam. 

Another  steamer  was  put  on  the  river  in  1849,  and  during  three  years,  when  there 
was  sufiicient  water  in  the  stream  to  allow  navigation,  transported  coal  to  various 
points;  the  business  not  being  remunerative  was  then  abandoned. 

Still  another  attempt  was  made  in  1851,  when,  it  is  recorded,  the  first  paying  busi- 
ness in  freighting  was  done,  lasting  only  during  the  spring  months  while  the  rains 
kept  the  water  to  a  good  stage ;  these  having  ceased,  the  boat  was  left  high  on  shore, 
soon  becoming  unfit  for  service. 

This  ended  all  attempts  to  navigate  this  river  for  freighting  purposes  and  over  long 
distances.  Since  this  time,  however,  a  moderately  paving  business  has  be«n  estab- 
lished by  a  few  small  passenger  boats  plying  between  local  points,  which  are  mostly 
connected  by  deep  water. 

FLOODS. 

The  Susquehanna  Valley,  in  common  with  others  on  the  eastern  slope  of  the  Blue 
and  Alleghany  ranges,  all  of  which  have  considerable  descent  to  tide-water,  has  suf- 
fered from  freshet«  and  floods,  especially  since  the  timber  is  being  cleared  off"  the 
slopes,  allowing  unimpeded  and  rapid  delivery  of  heavy  rainfalls  into  the  streams 
leading  into  the  main  stream  passing  through  it.  Floods  have  occurred  in  the  Wyo- 
ming V^alley  at  various  times,  when  the  waters  wore  from  25  to  30  feet  above  low- 
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water,  entirely  submerj^ing  the  country  from  mountain  to  mountain,  and  causing 
great  destruction  to  life  and  property. 

Works  of  an  engineering  nature  must  be  well  and  strongly  constructed  to  withstand 
such  floods,  but  are  liable  to  be  rendered  inoperative  by  the  deposits  of  qnautities  of 
gravel  and  broken  stone  moved  by  the  rush  of  waters  and  left  by  decreased  velocities 
at  naturftl  points,  and  also  by  the  opening  of  new  channels,  unless  artificially  pro- 
vided for. 

\  FISHING  AND   DAMS. 

Fish  generally,  but  notably  shad,  were  very  abundant  in  early  years  iu  the  Snaqne- 
hanna  River.  The  construction  of  the  canals  and  river  dams,  affording  means  of  trans- 
portation, has  deprived  the  territory  above  Columbia  of  this  article  of  food  except  by 
shipments;  the  dam  at  Columbia  was  erected  to  allow  such  migratory  fish  to  reach 
the  upper  waters,  but  appears  to  have  been  a  failure. 

I  have  seen  it  estimated  that  if  the  carrying  trafhc  now  done  by  the  canals  was 
transferrecl  to  the  railroads,  and  the  dams  destroyed,  the  supply  of  fish  resulting  along 
the  river  would  add  more  to  the  wealth  and  comfort  of  the  people  than  is  now  pro- 
duced by  the  canals,  and  that  the  catch  annually  would  amount  to  ^1,000,000  between 
the  mouth  of  the  Chesapeake  and  New  York  line. 

It  is  probable  that  from  the  latter  points  to  u  long  distance  below  this  valley  no  fish 
in  any  quantity  would  be  taken,  as  it  is  known  they  do  not  prosper  where  mine  or 
acid  water  exist*,  and  the  action  of  this  watL*r,  before  becoming  neutralized,  mu.st 
extend  far  below  the  mining  regions. 

RAILROADS. 

There  is  now  to  be  found  in  the  Wyoming  coal  field  numerous  railroads  with  con- 
nections reaching  to  nearly  everv  point  that  could  be  touched  by  water  oommnnica- 
tion.  They  are  operated  throughout  the  entire  year,  while  water  communication  in 
this  latitude  is  virtually  closed  nearly  one-half  that  time. 

COAL  AND  OTHER  MINERALS. 

Coal  outcrops  in  the  Wyoming  Valley  were  found  in  several  places:  Nanticoke 
Creek  had  cut  and  exposed  a  7-foot  vein ;  Ransom's  Creek,  at  Plymouth,  had  laid  bare 
a  9- foot  vein;  the  Susquehanna  River  had  exposed  the  coal  atPitt«ton;  while  the 
Lackawanna  had  cut  through  veins  at  a  number  of  places.  By  some  it  is  supposed  that 
the  Indiaus  hereabouts  knew  of  the  combustibility  of  stone-coaL 

The  first  successful  burning  of  coal  for  domestic  purposes,  or  in  a  grate,  was  in  1811, 
in  Wilkes  Barre.  ** Stone  coal"  is  noted  on  a  draught  made  from  surveys  on  the  west 
side  of  the  Susquehanna  River  in  176H. 

In  1766  two  boat-loads  of  coal  were  rained  near  Mill  Creek,  about  20  tons  of  which 
was  hauled  from  Harrisburg  to  Carlisle.  This  delivery  was  continued  annually  dur- 
ing the  Revolution.  The  coal  must  have  been  used  exclusively  in  forges  for  black- 
smithing. 

To  illustrate  the  difficulties  experienced  in  the  introduction  of  this  fiiel,  rarely  could 
purchasers  be  found,  and  usually  when  trial  was  made  it  was  given  up  in  disgust.  One 
small  shipment,  proving  unsalable,  was  taken  by  the  authorities  of  rhiladelphia  as  a 
matter  of  experiment,  and  when  they  attempted  to  bum  it  under  the  boilers  at  the 
wat«r- works  it  put  the  fire  out;  the  remainder  was  broken  and  scattered  in  place  of 
gravel  on  the  sidewalks. 

After  the  discovery  of  the  grate  proved  that  coal  could  be  used  for  heating  par- 
poses,  small  quantities  were  mined  and  shipped  by  boat«  and  wagons  to  various  local* 
ities,  but  it  took  a  number  of  years  for  its  real  introduction.  The  coal  era  in  this 
region  is  generally  considered  to  have  begun  in  1820. 

The  completion  of  the  canal  to  Nanticoke  in  1830  gave  a  great  impetus  to  the  coal 
business,  and  was  greatly  augmented  by  the  construction  of  the  tide-water  **  canal," 
from  Columbia  to  tide- water. 

Thirteen  years  after  this,  the  discovery  that  anthracite  was  valuable  for  generating 
steam  and  smelting  iron  caused  a  rapid  increased  demand. 

In  1H66  the  North  Branch  Canal  was  finished,  connecting  the  coal  fields  with  New 
York  State. 

The  total  amonnt  mined  up  to  1860  in  this  valley  amounted  to  23,000,000  tons,  equal 
fo  about  two  years*  production  now. 

According  to  the  State  geologist,  Professor  Rogers,  and  others,  this  northern  coal  field 
extends  in  length  50  miles,  and  contains  1H7  square  miles.  The  veins  of  coal  range 
from  two  to  ten  in  number,  and  are  from  1  to  24  feet  in  thickness,  aggregatingat 
Wilkes  Barre  a  total  of  83  feet  of  coal,  and  an  average  for  the  basin  of  45  feet.  The 
entire  depth  of  the  coal-measure  is  1,200  feet,  the  field  bearing  a  semblance  to  a  canoe, 
the  synclinal  axis  dipping  under  the  river. 

The  total  anthracite  region  in  Pennsylvania,  and  this  comprises  nearly  all  of  this 
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variety  in  the  United  States,  is  469  square  miles,  nearly  one-half  of  which  lies  in  the 
valleys  of  the  North  Branch  of  the  Susquehanna  audits  principal  tributary  the  Lack- 
awanna River. 

The  total  coal  out-put  for  1879  was  26,000,000  tons,  of  which  12,500,000  came  from 
these  valleys. 

The  quantity  liere  in  bed  is  estimated  at  9,000,000,000 of  ton^,  and,  deducting  waste 
of  two-thirds,  the  yield  of  merchantable  coal  will  be  al)out  3,000,000,000  tons. 

Practical  men  calculate  on  mining  1,000  tons  to  the  foot  per  acre,  allowing  for  pillars 
and  waste. 

Acconling  to  the  statements  of  some  parties,  $15,000,000  worth  of  fuel  are  lost  an- 
nually in  getting  out  and  preparing  the  coal  for  market. 

There  are  now  on  tire  five  coal  mines  in  Pennsylvania,  one  of  which,  near  Pittston, 
has  1>een  burning  three  years  ;  some  of  the  others  as  long  as  twenty  years. 

No  other  minerals  of  consequence  are  found  In  this  region,  excepting  iron  ore  in  a 
few  localities  in  small  veins  and  of  average  richness. 

I  am,  colonel,  very  respectfully,  your  obe<lient  servant, 

John  H.  Daokr, 

Col.  WiLUAM  Ludlow,  Assistant  Engineer. 

Corps  of  Engineers^  U,  S.  A, 

LETTERS  OF  MR.   STEUBEN  JENKYNS. 

Wyoming,  August  26,  1880. 

It  has  always  seemed  to  be  a  great  pity  that  the  Sus(iuehanua  River  was  not,  like 
the  Connecticut,  the  Hudson,  the  James,  the  Mississippi,  and  other  rivers  of  the  conn- 
try,  navigable  for  steamers  and  sailing  vessels.  The  vast  deposits  of  iron  ore  and  coal, 
the  immense  forests  of  lumber,  and  the  large  agricultural  productions  along  its  course 
would  naturally  demand  a  navigable  stream  to  convey  them  to  market  and  bring 
back  such  articles,  the  product  of  other  localities,  as  would  be  needed  to  develop  and 
market  these  unbounded  and  invaluable  resources.  The  early  settlers  along  the  river 
made  large  use  of  the  stream  for  the  purpose  indicated,  but  it  was  soon  found  to  be  too 
nncertain  and  hazardous  to  place  reliance  upon.  It  was,  however,  their  only  resource 
for  many  y^ars,  and  the  lumber  of  the  Upper  Susquehanna  was  tioated  down  in  the 
spring,  June,  and  fall  freshets  to  the  markets  below,  while  the  other  productions  of  the 
region,  destined  for  those  markets,  were  carried  in  arks  of  about  40  tons  burden,  or  in 
Dnrham  boats,  of  15  to  20  tons'  capacity,  while  the  latter  alone  were  used  to  bring  back 
goods  and  other  products  from  the  markets  below. 

In  time  so  strong  was  the  necessity  felt  for  a  more  complete  and  reliable  system  of 
carrying  tonnage  in  both  directions  that  steamboats,  then  just  showing  their  capa- 
bilities in  navigation,  were  suggested  as  the  means  of  navigating  the  Susquehanna, 
unlocking  its  vaat  resources  and  conveying  them  to  market.  In  the  summer  of  1825, 
three  steamboats  were  built  for  the  express  purpose  of  experimenting  on  the  Susque- 
hanna, and,  if  possible,  to  show  the  practicability  of  its  navigation  by  steam-vessels. 
The  Codorus^  built  at  York,  or  York  Haven,  by  Messrs.  Davis,  Gonlon  &  Company, 
was  the  first  to  stem  the  rapid  tide  of  the  Susquehanna.  She  was  constructed  mostly 
of  sheet-iron,  was  60  feet  long  and  9  beam,  and  when  laden  with  her  machinery  and 
50  passengers  drew  only  8  inches  of  water.  Her  engine  was  ten-horse  power  and,  with 
a  stern  wheel,  she  moved  at  the  rate  of  4  miles  an  hour  against  the  current.  In  the 
spring  of  1826,  Captain  Elger  commenced  with  this  steamboat  his  voyage  from  York 
Haven  up  the  Susquehanna. 

Proceeding  on  his  way  he  was  cheere«l  at  every  point  by  crowds  of  people  who 
mshed  to  the  shores  to  see  the  strange^  monster  that  traveled  up  stream  without  poles, 
oars,  or  sails.  I  recollect  seeing  her  arrive  and  land  at  a  point  opposite  the  Wyoming 
battle  ground,  about  the  middle  of  April,  to  replenish  the  supply  of  fuel,  and  I  as- 
sisted in  gathering  and  carrying  on  board  some  pine  knots.  Proceeding  on  up  the 
river  the  boat  in  a  few  days  reached  Binghamton,  from  which  place  she  commenced 
her  return  trip,  and  arrived  in  York  Haven  after. a  voyage  of  four  months.  The  peo- 
ple along  the  river  witnessing  the  experiment  taking  counsel  of  their  wishes,  believed 
the  experiment  a  success,  ana  prophesied  that  the  Sus(]uehanna  was  destined  to  be- 
come in  the  future  a  great  thoroughfare  for  steamboats ;  but  the  captain  who  had 
experienced  all  the  ditiiculties  of  the  voyage  decided  against  any  further  efforts  to 
navigate  the  river  by  steam,  as  he  believed  it  to  be  impracticable  to  <lo  so  profitably 
or  with  any  certain  success. 

Fiirther  attempts  were  made  by  persons  sanguine  of  making  steamboat  navigation 
on  the  Susquehanna  a  success,  but  they  all  resulted  in  failures  and  in  loss  to  their  pro- 
jectors, in  part  from  the  difficulties  of  navigation  and  in  part  from  the  fact  that  there 
was  no  arrangement  or  organization  of  business  to  give  them  profitable  employment. 

With  the  failure  of  steamboat  navigation  came  the  demand  for  a  canal  along  the 
Susquehanna.  The  lower  division  of  tiiis  canal  wa«  commenced  in  1826,  and  was  con- 
tinued and  extended  on  up  until  in,  1834,  it  was  completed  and  in  navigable  order  to 
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the  Lackawanna.  This  canal  did  a  large  hasincHs  and  was  increasing  yearly  in  ton- 
iiage  until  railroads  hecame  the  favorite  meand  of  caiTying  freight  and  passengers^  and 
when  they  were  built  alongside  of  the  canal,  the  latter  became  quite  as  valaeless  and 
as  much  of  a  failure  as  steaniboatiug  was  thought  to  be. 

But  with  tlic  canal  and  the  railroads  all  in  full  operation  there  still  lingers  in  the 
minds  of  many  the  idea  that  steamboating  on  the  Susquehanna  can  yet  be  made 
to  pay,  that  the  matter  has  not  been  fairly  tested,  and  that  if  the  channel  at  diffi- 
cult points  shall  be  properly  cleared  and  condensed  there  will  be  no  difficulty  in  pass- 
ing the  worst  of  these  points  with  a  boat  of  ligtit  draught  at  any  and  all  seasons  of 
the  year.  • 

We  have  had  in  operaticm  for  some  years  past  a  line  of  steamboats  between  Wilkes 
Karre  and  Nauticoke,  which  have  been  able  to  make  the  passage  at  all  stages  of  the 
water,  notwithstanding  the  fact  that  one  of  the  most  rapid,  shallow,  and  difficult 
places  in  the  river  have  to  be  passed  in  the  route,  and  no  artificial  means  to  improve 
the  channel  have  been  made  use  of. 

Hon.  Hendrick  B.  Wright,  who  projected  this  line  of  steamers,  and  who  contributed 
laigely  of  his  means  to  put  it  in  operation,  and  for  whom  the  largest  of  the  boats  is 
named,  is  strongly  of  the  opinion,  from  the  results  developed  by  the  present  line,  that 
not  only  can  the  Susquehanna  be  made  navigable  for  steamers  from  Nanticoke  to 
Athens,  but  that  it  can  be  made  profitable  as  a  business  as  well  as  to  the  people  along 
the  river. 

With  this  idea  strongly  impressed  upon  his  mind,  he  sought  and  obtained  from  Con- 
gress an  appro|)riation  of  $15,000  to  clear  and  condense  the  channel  of  the  river  from 
Ranticoke  to  JPittston,  with  the  view  of  further  testing  the  capabilities  of  the  river 
between  those  points  for  steamboat  navigation.  If  this  can  be  successfully  accom- 
plished, there  would  seem  to  be  no  doubt  or  difficulty  about  extending  the  work  to  Ath- 
ens, as  some  of  the  most  difficult  places  in  the  river  sn-  found  between  Nanticoke  and 
Pittston.  The  plan  that  would  result  in  making  those  places  navigable  would  succeed 
at  everj'  other  point.  It  is  undoubtedly  true  that  steam  navigation  on  the  Upper  Sus- 
quehanna has  not  had  a  full  and  fair  trial,  and  can  only  have  it  by  clearing  tbo 
stream  from  obstructions  and  condensing  the  waters  at  a  low  stage  into  a  narrow  com- 
pass, thereby  making  a  navigable  channel  out  of  a  flow  of  water  which  cannot  now 
be  said  to  have  a  channel.  We,  here  in  Wyoming  Valley,  are  all  deeply  interested  io 
the  experiment,  and  shall  look  on  the  work  with  interest,  hoping  for  its  success. 

If  the  stream  can  be  made  navigable,  there  is  no  doubt  of  the  financial  success  of 
steamboating  to  a  limited  extent.  From  Nanticoko  to  Pittston,  a  distance  of  18  mila*?, 
we  have  a  population  of  over  .50,000,  distributed  and  so  connected  in  business  interests 
and  operations  that  there  Ih  a  large  and  constant  intercourse  between  the  various 
points,  to  wit :  Nanticoke,  5,000 ;  Plvmouth,  10,(»0(> ;  Wilkes  Barre,  25,0(K) ;  Forty  Fort, 
1,000;  Fort  Blanchard,  1,000;  Wyomijig,  1,200;  Pittston,  ErM  and  West;  10,60(»,  be- 
sides the  conntry  round  about. 

Such  a  population,  so  connected,  necessarily  furnishes  a  large  am«*nnt  of  travel  be- 
siiles  a  large  amount  of  freight.  Beside  the  necessary  travel  should  b«»  reckoned  the 
immeiifie  number  of  excursions  now  so  common  and  popular,  ami  every  day  becoming 
more  so.  And  no  place  in  the  world  fnrnishes  a  more  delightful  and  inten»8ting  ride 
for  an  excursion  than  the  Susquehanna  from  Pittston  to  Nanticoke.  The  many 
beautiful  towns,  the  "beautiful  windings  of  the  stream,  its  green  and  wocnly  banks, 
and  the  delightful  views  of  mountains  and  low-lands,  A^aried  at  every  tuni,  make  the 
scene  one  of  constant  delight.  Add  to  this  the  cool  and  refreshing  breezes  that  come 
from  the  wat^r,  and  the  pleasure  is  increased  a  hundred  fokl. 

But  in  addition  there  is  a  charm  in  the  historical  associations  of  the  localities  by 
which  they  pass  that  adds  an  interest  to  every  j)oint.  There  is  Shawnee,  where  Zin- 
zendorf  came  to  preach  to  the  Indians,  and  had  such  an  interesting  experience;  and 
there  is  Forty  Fort,  from  which  the  little  band  of  i>atTiots  went  out  to  battle  and  to 
death;  and  there  is  Monockonock  Island,  to  which  many  of  the  fugitives  tied  only  to 
be  hunted  down  and  slaughtered;  there  is  the  monument  that  marks  the  place  where 
the  slain  were  buried;  and  there  is  the  battle-field  where  they  met  an  overwhelming 
force  of  the  invaders  of  their  homes,  and  before  vvlioui  they  fell  as  wheat  before  the 
reaper;  and  there,  too,  is  Jenkins  Fort  and  Pittston  Fort — all  interesting  localitie«,. 
and  all  to  be  seen  from  the  deck  of  a  steamer  in  a  ride  from  Nanticoke  to  Pittston.  lu 
fact,  ever^'  foot  of  the  ground  is  historic  and  calls  up  the  most  hallowed  memories. 
The  interest  in  these  localities  and  their  associations  is  growing  deeper  and  more  in- 
tense with  each  departing  year,  and  will  add  largely  to  the  travel  not  only  frcmi  tht* 
citizens  of  our  lovely  valU'y  but  from  strangers  who  shall  visit  on  pleasure  or  on  busi- 
ness. 

Let  us,  then,  by  all  means  encourage  the  attempt  to  make  the  Susquehanna  naviga- 
ble for  steamers,  and  its  success  willbe  both  delightful  and  profitable  to  all. 

A  great  deal  more  might  be  said  upon  this  intpresting  and  important  snbjtct,  but 
this  must  suffice  for  the  present. 

StEUBKN  jENKYNft. 
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F   19. 
CONSTRUCTION  OF  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DELAWARE 

The  appropriation  of  $10,000  for  continuiDg  work  on  the  Lewes  Pier 
made  in  act  of  June,  1880,  was  as  proposed  in  annual  report,  1870-'80, 
expended  in  replacing  in  part  portions  of  the  timber  superstructure  that 
had  become  defective  fiom  decay,  and  in  putting  in  position  the  fender 
piles  for  the  pierhead. 

The  pile8  were  of  yellow  pine,  the  greater  number  ol  them  60  feet  in 
length,  8  to  9  inches  diameter  at  the  small  end,  and  15  inches  or  more 
at  the  butts,  creosoted  with  12  pounds  of  oil  to  the  cubic  foot. 

In  practice,  owing  to  formula  used  by  the  contractor,  the  saturation 
of  the  timber  was  found  to  average  about  10  pounds  to  the  cubic  foot 
concentrated  in  the  outer  shell  of  wood  which  equaled  half  the  whole 
contents  of  the  stick.  The  inner  cylinder,  equaling  the  remaining  h^lf, 
was  nearly  free  from  oil  except  near  the  ends.  Pmctically,  therefore, 
the  outer  half  of  the  pile  was  saturated  to  the  extent  of  18  or  19  pounds 
to  the  cubic  foot,  which  insures  the  protection  of  the  pile  against  decay 
and  the  worm  so  long  as  the  saturated  shell  shall  remain. 

The  accompanying  report  gives  the  result  of  tests  by  Captain  Ludlow 
of  the  preserving  quality  of  the  creosoting  process. 

As  the  creosoted  piles  could  not  be  delivered  before  October,  active 
operations  began  October  1  in  constructing  a  pile-driver  and  repairing 
other  plant,  including  a  new  set  of  flues  in  the  boiler. 

As  the  piles  were  to  be  driven  4J  feet  outside  the  pier,  the  driver  pro- 
jected 5  feet,  the  rear  and  platform  being  loaded  with  the  engine  and 
tank.  A  hamii  er  weighing  1,810  pounds  was  obtained  from  the  neigh- 
boring railroad  company. 

The  first  cargo  of  piles,  84  in  number,  was  delivered  on  October  14. 

The  piles  first  driven  near  the  shoulder  of  the  pier-head  penetrated 
hard  bottom,  mainly  fine  sand,  and  reached  a  depth  of  13  to  18  feet 
only. 

The  transition  from  hard  to  soft  bottom  was  made  suddenly  at  the 
twelfth  pile.  Number  11  required  75  blows  of  the  1,810-pound  hammer 
to  drive  it  14  i'vetj  into  the  bottom,  while  Xo.  12  was  sentjo  the  grav^ 
stratum,  23  feet  into  the  bottom,  with  21  blows,  the  two  piles  standing 
7  feet  apart  only.  This  is  a  remarkable  change  in  the  nature  of  a  sea 
bottom  within  so  short  a  distance.  It  was  in  this  vicinity  that  two 
years  ago  it  was  found  necessary  to  raise,  lengthen,  and  re-drive  the 
iron  piles  of  the  57th  row. 

The  season's  work  was  ended  December  20,  the  last  cargo  of  [»iles, 
bolts,  and  wa^shers  having  been  delivered  November  15. 

The  yellow-pine  lumber,  comprising  material  for  the  superstructure, 
to  the  amount  of  24,000  feet,  was  delivered  in  May,  1881. 

Pile-driving  was  resumed  on  June  13,  and  continued  to  the  end  of  the 
fiscal  year. 

On  June  9  bids  were  opened,  and  subsequently  a  contract  was  awarded 
for  the  delivery  of  03,603  feet  of  yellow  pine  needed  to  replace  defective 
timber  in  the  pier-head. 

This  matter  of  the  decay  of  timber  already  in  position  is  assuming 
rather  formidable  j^roportions.  It  was  referred  to  in  the  Annual  Eeport 
for  1879-'80  in  the  following  terms : 

ThiH  increase  (of  $n,500  in  the  estimate  for  completion)  is  directly  traceable"to  the 
insiillicieiicy  of  the  uuunal  appropriations,  involving  an  increased  maintenance  and 
contingent  account,  which  could  not  bo  originally  provided  for,  and  which  has  made 
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« 
the  carrying  out  of  the  orij?inal  estimate  an  impracticability.  During  the  eight  years 
that  the  pier  had  been  constructing  the  timber  has  suffered  from  natural  decay  and 
deterioration,  until  now,  after  a  careful  examination  by  the  resident  assistant  en- 
gineer,  he  estimates  that  not  less  than  15  per  cent,  of  that  in  the  pierhead  and  40  per 
cent,  of  that  in  the  bridge  part  will  need  to  be  replaced  before  the  pier  can  be  con- 
sidered ready  for  nse.  The  amount  now  asked  for  completion  during  1682  wiU  suffice 
for  that  purpose  if  appropriated  a«  a  whole. 

The  amount  referred  to  as  necessary  for  completion  was  $21,000,  and 
the  amount  appropriated  March  3,  1881,  was  $10,000  only,  thereby  de- 
ferring for  at  least  a  year  more  the  completion  of  the  work,  and  neces- 
sitating a  further  increase  in  the  cost  of  not  less  than  $2,000. 

During  the  ensuing  fiscal  year  the  $10,000  appropriated  March  3, 
1881,  will  l>e  expended  in  driving  the  remaining  fender  piles  and  con- 
necting them  with  the  pier,  and  in  replacing  the  floor  joists  of  the  pier 
head,  half  of  which  are  rotten,  with  sound  material  of  greater  cross 
section. 

During  the  fiscal  year  ending  June  30,  1883,  should  suitable  appro- 
priation be  made,  the  pier  will  be  completed  by  finishing  the  superstruc- 
ture, replacing  rotten  timber,  laying  the  railroad  stringers  and  track  on 
the  pier  and  thence  to  the  limits  of  the  United  States  Pier  Reservation, 
and  placing  mooiing  buoys  in  position  for  the  common  protection  of 
both  vessels  and  pier. 

The  amount  required  is  $13,000. 

Meanwhile,  the  use  of  the  pier  as  a  "landing  pier^  for  shipping,  an 
appellation  specially  designated  in  the  act  making  the  original  appro- 
priation, is,  even  in  its  incomplete  condition,  considerably  increasing. 
The  vessels  of  the  Light-House  Establishment  have  used  it  for  two 
years  past  to  land  stores  for  the  several  lights  in  the  vicinity,  and  it  is 
'constantly  resorted  to  in  heavy  weather  from  shipping  in  the  harbor, 
when  a  landing  at  any  other  point  would  be  impossible. 

On  April  5, 1881,  during  a  hard  gale  from  the  north-northwest,  a  heavy 
schooner,  after  losing  both  anchors,  boldly  sailed  for  and  made  fast  to 
the  pier,  and  lying  against  the  fender  piles  rode  out  the  gale  in  safety. 
The  railroad  company,  so  soon  as  the  completion  of  the  i)ier  shall  have 
been  provided  for,  will  no  doubt  extend  its  track  thereto,  and  using  it 
for  the  steamer  traffic  to  and  from  New  York,  will  make  its  own  repairs* 

The  appended  statistics  are  a  statement  of  the  amount  of  freight 
received  and  shipped  by  this  company,  which  is  an  increase  since  1879 
of  nearly  6,000  tons. 

AMOUNT   OF    FREIGHT   HANDLED    AT    THE    RAILROAD    PIKR,    DELAWARE    BREAKWATER 
HARBOR,    BETWEEN   MAY   1,    1(^60,   AND   MAY   1,    1881. 

Ponnds. 

Forwarded 59,859,920 

Received 7,751,791 

Total 07,611,711 

or  30,184  long  tons,  an  increase  of  5,947  tons  since  1879. 

This  work  is  in  the  collection  district  of  Delaware,  the  nearest  port  of  entry  being 
Wilmington,  Del. 

Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater  light  is  the  nearest  light-honse. 

Total  appropriations  to  Jnne  30,  1^81 $355,500  00 

Total  expenditures  to  ynne  30,  1881 346,078  :» 

Money  statement 

July  1,  1880,  amount  availahlo ;$10,005  54 

Amount  appropriated  by  act  approved  March  3,  1881 10, 000  00 

120,005  54 
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July  1,  1881,  amooDt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 $10,583  84 

July  1,  1881,  outstanding  liabilities 494  54 

$11,078  38 

July  1, 1881,  amount  ayailable 8,927  16 

Amount  (estimated)  required  for  completion  of  existing  project 13, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     13, 000  00 


Abstract  of  proposals  received  by  Col,  J.  N,  Macomb.  Corps  of  Engineers ^  at  12  o'clock  m., 
August  17,  ISeO  for  furnishing  materials  for  the  United  States  pier  near  LeweSj  Del 


No. 


Names  of  bidders. 


Isaac  A.  Peek 

John  H.  Honston 

Epptacer  &  Rassell . . . 
J.  W.  Gftskfll  &  Sons  . 

John  E.  Davis 

Paul  I.  Field 

I.  W.  Hoffman  &  Co  . . 


Besidence. 


Redden,  Del 

Millsbononffh^Del. 
New  York  City... 
Philadelphia,  Pa.. 

l<^nkford,  Pa 

Philadelphia,  Pa... 
Philadelphia,  Pa.. 


I 
I 


Piles   50    feet 
long. 


i 
3 


$35  00 
39  00 


$6  75 
4  75 


15  00 
600 


«   . 

U 
I 


$18.90 


Piles   60    feet 
long. 


s 

1* 


$6  75 
6  70 


17  00 
6  00 


$lif  50 


No. 


Names  of  bidders. 


fir 


I- 


I 


I 


a 


Remarks. 


Isaac  A.  Peck 

John  M.  Houston 

Bppinger  &  Russell. . . 
J.  W.Gasklll&  Sons. 

John  E.  Davis 

Panll.  Field 

I.  W.  Hoflknan  &  Co.  . 


$0  07i 
04 


$0  07.4 
04 


$0  071 
04 


$04* 


$0  04.4 


Piles  creosoted. 
Informal  bid. 
Informal  bid. 


Abstract  of  proposaWreceived  by  Col.  J.  N.  Macomb,  Corps  of  EngineerSyPhiladelphiay  Pa. , 
at  18  &clock  m.,  June  9,  1881,  for  furnishing  yellow-pine  timber  for  United  States  piers 
n€4Mr  LeweSf  Del. 


No. 

Bidders. 

Residence. 

Price  per 
M  feet. 

To  deliver. 

1 

Enninirer  &  Russell 

New  York 

$31  00 

Within  90  dajs  of  date  of 
contract. 

52  E 
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Ab9traot  of  oontraot  entered  into  6y  Col  J.  X.  Maoomb.  Corps  of  Encineera,  during  thefisodf 
year  ending  June  30,  1881,  for  oonetrucHon  of  pier  in  Delaware  Bay  near  Lewee,  Del, 


Name  of  contractor. 


Sppinger  Sc  RasselL 


Reaidence. 


New  York  City. 


i 

e 


Per  M ft:  PerMfl.   PtM/L 
$85  00  I      $18  M        $19  50 


Date  of 
contract. 


BemarkA. 


1880. 
Septem- 
ber, 14. 


Completed  Jane 
e,188L 


beport  of  captain  william  ludlow,  corps  of  enginebrs,  relative  to  use  of 
creosote  for  protecting  submerged  timber. 

United  States  Engineer  Office, 

Philadelpkia,  Pa,,  March  15,  1881. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  tests  made  in  the 
Delaware  Breakwater  Harbor  to  ascertain  the  eifect  of  modem  creosoting  processes  ta 
protecting  timber  submerged  in  sea-water  in  that  locality  from  the  attack  of  the 
teredo. 

The  tests  had  especial  reference  to  the  proposed  application  of  pine  fender  piles  t« 
the  government  pier  now  under  construction  in  the  harbor,  and  are  thought  to  possess 
some  general  yalue  in  view  of  the  probable  extensive  use  of  timber  in  marine  works 
should  the  process  prove  effectual. 

Under  average  conditions  a  pile  or  other  piece  of  wood  exposed  to  the  teredo  ia 
Delaw4ire  Bay  near  the  capes  is  practically  destroyed  in  about  three  seasons  (the 
period  varying  50  per  cent,  with  tne  nature  of  the  wood  itself,  the  circumstances  of 
its  exposure  and  tne  existing  meteorological  conditions),  that  is  to  say,  while  pr&- 
sentini^  a  fair  appearance  externally  it  will  have  been  so  perforated  by  the  worm  as 
to  forbid  any  dependence  upon  its  strength,  and  a  slight  blow  or  pressure  will'  break 
or  crush  it. 

For  the  purpose  of  the  test  I  procured  from  Mr.  Edw.  R.  Andrews,  the  proprietor 
of  the  ^'Hayford''  process,  four  similar  blocks  of  yellow  pine,  two  creosoted  in  accor- 
dance with  his  process,  and  two  in  their  natural  condition. 

The  description  of  these  blocks  is  given  in  the  following — 

Table  I. 


No. 


Condition. 


Natural.. 
Creoeoted 
Natural.. 
Creoeoted 


Dimensions. 


5  by  5  by  224  inches. . 
5  by  5  by  22{  inches. 
5  by  5  by  22|  inches. 
5  by  5  by  22}  inches. 


Weight  a» 
rec^Ted. 


Pounds. 

J? 


From  this  table  is  deduced — 


Table  II. 


^ 

fl 

g 

^ 

Blocks. 

i 

-5 

fit 

li 

1 

toZ 

1 

u  c 

5 

f 

1 

& 

CM.  ft 

Lbt. 

LU. 

Lbt. 

Natoral...: 

0.826 

15 

46 

0.73 

Creosoted 

0.329 

2l\ 

+«i 

05.28 

L04 

4a 
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The  weights  given  in  these  tables  are  not  exact  by  reason  of  the  want  of  delicacy  of 
the  weighing  apparatus.  The  comparisons  are  probably  accurate.  The  creosoted 
blocks  weighed  on  the  average  6^  pounds  more  than  the  natural  ones,  and  exceeded 
them  in  length  by  i  inch.  ^  stated  by  Mr.  Andrews,  the  saturation  of  the  blocks  was 
to  the  extent  of  12  or  15  pounds  to  the  cubic  foot.  The  comparison  of  weights,  how- 
ever, proves  that  th«  actual  saturation  must  have  been  as  high  as  19  or  20  pounds.  It 
might  not  be  safe  to  infer  that  the  additional  length  was  due  to  the  treatment,  although 
it  was  intended  they  should  all  be  the  same  original  dimensions.  The  specinc  gravity 
of  the  natural  blocks  is  considerably  higher  than  is  given  in  most  of  the  ordinary 
tables,  of  reference  for  yellow  pine,  and  agrees  with  that  given  by  Trautwine.  The 
blocks  were  bolted  together  in  pairs,  and  placed  in  the  water  August  9, 1878,  near  the 
end  of  the  iron  pier,  1,700  feet  from  shore.  The  couple,  consisting  of  Nos.  1  and  2,  was 
submerged  to  a  depth  of  19  feet  below  low-water,  ana  3  or  4  feet  above  the  bottom. 
Nos.  3  and  4  were  placed  about  3  feet  below  low-water.  The  plane  of  maximum  ex- 
}H)8ure  to  the  teredo  is  near  low-water,  but  the  couples  were  sunk  deeper  to  provide 
against  accidental  loss. 

After  remaining  in  the  water  twenty-two  days  the  blocks  were  taken  up  on  August 
31,  separated,  and  weighed,  to  ascertain  the  amount  of  water  absorbed  by  each,  with 
the  following  result : 

Table  III. 


Ko. 

Weight  dry. 

Weight  wet. 

Gain. 

Absorption. 

1 

IS^poands 

19  pounds 

3i  pounds. 

22. 6  per  cent. 
4. 8  per  cent. 

20. 7  per  cent 
2. 3  per  cent. 

? 

21  pounds 

22  pounds 

1  pound 

B 

11^  DOiinds 

174  pounds...... ...... 

8  pounds..... -. 

4 

22  potmds 

22*  T>oundR ............ 

4 Dound  .^.... ......... 

The  variation  in  the  results  is  partly  due  to  the  scales  and  partly  to  the  water  not 
having  been  thoroughly  removed  from  the  surface,  and  to  the  presence  of  rust  from  the 
connecting  bolts. 

Having  been  reconnected  and  replaced  in  the  wat^r  as  before,  on  the  same  day,  the 
blocks  remained  undisturbed  until  January  6, 1879,  when  it  was  feared  that  the  heavy 
ice  rapidly  filling  the  harbor  might  carry  the  upner  couple  away. 

Upon  examination  several  small  holes  where  the  teredo  had  entered  were  observed 
in  the  untreated  blocks. 

The  couples  were  returned  to  the  wat«r  March  18,  1879,  and  remained  until  Sep- 
tember 16,  1880,  when  it  was  observed  that  the  iron  rod  to  which  they  were  attached 
was  nearly  rusted  through. 

After  being  taken  up  and  allowed  to  dry  the  blocks  were  again  weighed. 


Table  IV. 

No. 

Original  weight. 

Final  weight. 

Loss. 

Per  cent. 

1 

154  pounds 

11  pounds  

44  Dounds 

29  per  cent. 
0  per  cent. 

? 

21  pounds 

21  pounds -. 

0  pounds 

3 

14^  pounds 

10  pounds 

44  pounds 

31  per  cent. 
0  per  cents 

4 

22  pounds  ............ 

22    pounds  -• -r  I  t  •        Trr-T, 

0    pounds  ,   .    .    .rr    --   rrrr-- 

The  total  time  of  submergence  was  698  days. 

The  average  loss  in  weight  of  the  natural  blocks  is  30  per  cent.,  which  is  probably 
less  than  the  true  amount,  since  the  interior  cavities  had  not  been  thoroughly  deprived 
of  moisture. 

The  loss  of  the  block  nearer  low- water  was,  as  might  have  been  anticipated,  the 
greater  of  the  two.  Examinations  showed  that  the  natural  blocks  had  been  largely 
destroyed  by  the  teredo,  while  the  creosoted  ones  were  perfectly  sound.  There  were 
only  visible  on  the  ends  of  these  slight  punctures  where  the  young  worms  had  nnsne- 
cessfully  attempted  to  make  a  lodgment. 

The  sound  condition  and  absence  of  any  change  in  weight  in  the  creosoted  blocks 
after  drying  showed  that  the  oil  had  protected  the  wood  from  the  teredo,  and  had  also 
resisted  any  chemical  or  mechanical  tendency  of  the  water  to  remove  it,  a  point  with 
regard  to  which  doubts  have  been  felt. 

The  tests  of  these  blocks  will  be  continued. 
Very  respectfully,  your  obedient  servant, 


Col.  J.  N.  Macomb, 

Corp$  of  EngineerBj  U,  8.  A, 


William  Ludlow, 
Captain  of  Engineori, 

Bvt,  Lieut  CoL,  U.  8.  A. 
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F  20, 
DELAWARE  BREAKWATER  HARBOR. 

A  condensed  account  of  the  original  construction  and  present  degree 
of  efficiency  and  condition  of  this,  the  greatest  harbor  of  refuge  on  the 
coast,  is  given  in  Aqnual  Reports  Chief  of  Engineers,  1879,  pages  453- 
462,  and  1880,  page  610. 

Duringthe  past  year  nothinghas  been  done  (beyond  the  partial  removal 
of  the  several  wrecks  which  have  been  lying  in  the  harbor  since  October, 
1877)  towards  increasing  its  protective  capacity,  nor  to  retard  the  shoal- 
ing which  has  for  many  ye^rs  been  in  progress. 

The  use  of  the  harbor  and  its  value  to  the  general  commerce  of  the 
country  are  yearly  increasing,  while  the  depth  and  area  are  as  steadily 
diminishing. 

The  act  of  March  3, 1881,  directs  that  a  survey  be  made  of  the  harbor 
and  its  approaches.  This  survey  will  be  made  during  the  ensuing  sea- 
son, and  will  indicate,  by  camparison  with  previous  charts,  the  changes 
and  deterioration  that  have  taken  place. 

It  is  not  necessary,  however,  to  await  the  result  of  this  examination 
in  order  to  begin  the  work  of  restoration. 

The  closure  of  the  ''gap"  between  the  breakwater  and  the  ice  breaker 
has  been  nearly  unanimously  recommended  by  officers  whose  duties  have 
required  them  to  investigate  the  subject,  with  the  double  object  of 
increasing  the  barrier  against  northeast  gales  and  of  compelling  the  ebb 
tides,  which  now  escape  through  the  gap,  to  traverse  the  harbor  and  lend 
their  influence  towards  checking  the  formation  of  the  shoal  near  the 
Breakwater  light. 

The  general  estimate  for  this  is  $500,000  or  $600,000,  and  the  Board 
of  Engineers  in  February,  1879  (Annual  Report,  1879.  pages  456-57) 
urgently  but  ineffectually  recommended  an  immediate  appropriation  of 
$160,00l0  for  beginning  the  work. 

The  probable  explanation  of  the  apparent  lack  of  appreciation  of  the 
value  of  this  harbor,  that  has  cost  the  general  government  nearly 
$2,250,000  and  is  now  in  danger  of  becoming  useless,  is  that  the  interests 
concerned  in  its  preservation  and  utilization  are  entirely  general,  and 
represented  by  persons  whose  number  in  the  aggregate  is  enormous, 
but  whose  individual  influence  is  small  and  without  means  of  concentra- 
tion. It  is  not  the  great  steamship  and  transportation  lines,  but  the 
thousands  of  domestic  coasters,  sailing  deep  laden  from  every  port  on 
the  Atlantic  and  Gulf  coasts  and  manned  by  the  hardest- worked  and 
worst-paid  men  in  the  country,  that  need  and  seek  the  refuge  which  it 
is  the  duty  of  the  nation  to  supply. 

The  past  winter  was  exceptionally  severe  and  the  formation  of  ice  in 
all  parts  of  Delaware  Bay  and  River  was  unprecedented  in  amount  and 
duration. 

The  accompanying  report  from  Mr.  Stierle,  the  resident  assistant, 
gives  the  main  particulars  with  regard  to  the  Breakwater  Harbor.  His 
statements  show  that  the  "  ice-breaker^  so  called,  furnishes  no  protection 
against  ice  dangers,  since  the  tides  traverse  the  gap  freely,  moving  great 
masses  of  ice  with  them.  In  fact,  the  vessels  most  narrowly  escaping 
disaster  were  those  anchored  under  the  *' ice-breaker,"  which  were  swept 
by  the  ice  through  the  gap  and  nearly  wrecked  upon  the  breakwater. 

The  "icebreaker^is,  as  the  works  now  stand,  simply  a  partial  shelter 
against  gales  blowing  down  the  bay,  and  furnishes  no  protection  against 
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either  northeast  gales  through  the  gap  or  the  moyements  of  ice,  which 
are  influenced  more  by  the  tides  than  the  winds. 

The  number  of  vessels  8eeking  shelter  has  not  been  officially  reported 
during  the  last  year.  During  the  year  previous  the  number  was  14,000, 
of  which  not  less  than  niue-tenths  belonged  to  the  domestic  coasting 
trade,  for  which  no  shelter  other  than  the  Delaware  Breakwater  Harbor 
exists  between  Sandy  Hook  and  the  capes  of  the  Chesapeake. 

The  local  commerce  of  the  harbor  continues  to  increase,  as  will  be  seen 
from  the  statement  below^  namely : 

AMOUNT  OF  FREIGHT    HANDLED    AT  THE  RAILROAD    PIER,    DELAWARE    BREAKWATER 
HARBOR,    BETWEEN  MAY  1,  1880,  AND  MAY  1,  1881 

Pounds. 

Forwarded 59,859,920 

Received 7,751,791 

Total (57,611,711 

or  30,184  long  tone,  an  increase  of  5,947  tons  since  1879. 

This  work  is  in  the  collection  district  of  Delaware,  Wilmington  being  the  nearest 
port  of  entry.  The  nearest  fort  and  light-house  are,  respectively,  Fort  Delaware  and 
Delaware  Breakwater  light. 


report  of  mr.  a.  8tierle,  assistant  engineer. 

United  States  Pier  near  Lewes,  Del. 

ifarc*  15,  1881. 

Sir:  I  have  the  honor  to  render  herewith  a  report,  upon  the  appearance  and  condi- 
tion of  the  ice  in  the  harbor  of  the  Delaware  Breakwater  and  vicinity  during  the  past 
winter,  1880-1881. 

The  first  ice  formed  during  the  night  of  December  10,  and  extended  for  a  width  of 
300  feet  along  the  shore,  the  piles  of  the  pier  remaining  covered,  up  to  high-water 
mark,  with  a  thick  coat  of  ice  during  low- water  the  next  morning.  Tnis  ice  projected 
further  into  and  up  the  harbor  the  following  day,  but  disappeared  during  the  night  of 
December  12^  on  the  ebb-tide,  a  strong  southwest  wind  driving  it  to  sea. 

New  ice  began  to  form  rapidlv  at  the  beginning  of  the  cold  spell  that  set  in  shortly 
after  Christmas,  and  on  December  30  the  harbor  was  full  of  drifting  ice,  extending  to 
the  breakwater  and  beyond. 

The  ice  inshore  of  the  bar,  all  along  the  shore,  became  packed  and  did  not  move 
until  January  4,  when  it  broke  loose,  a  westerly  wind  setting  it  off  shore. 

Notwithstanding  the  fact  that  the  temperature  remained  comparatively  mild  until 
January  8,  great  quantities  of  floating  ice  fields  passed  through  the  harbor  on  the  ebb 
and  flood  tide.  Subseouently  the  temperature  remained  below  freezing,  and  ice  com- 
menced to  form  along  shore,  packing  to  such  an  extent  upon  the  bar  the  next  day  that 
the  flow  of  the  tides  did  not^  affect  it,  no  movement  being  perceptible. 

Large  fields  of  ice  continued  to  pass  through  the  harbor  until  January  21,  when  a 
heavy  rain  and  westerly  gale  melted  it  or  drove  it  off  shore,  and  no  ice  was  visible  in 
the  harbor  or  bay  January  22. 

January  27,  slush-ice  was  again  observed  alons  the  shore.  The  temperature  con- 
tinued to  remain  below  the  freezing  point  from  that  day  until  February  5,  falling  on 
several  days  to  only  a  few  degrees  above  zero.  During  that  period  the  formation  of 
ice  assumed  proportions  seldom  observed  in  this  region.  Huge  cakes  of  Delaware  River 
ice— easily  distinguishable  from  the  salt-water  ice — that  had  floated  into  the  harbor 
during  the  previous  week,  were  cemented  together  by  new  ice,  forming  large  fields 
which  extended  out  to  the  channel  of  the  bay  and  became  so  solid  finally  that,  on 
February  2,  a  few  sailors  walked  from  the  breakwater  to  the  shoals  near  the  cape,  a 
feat  accomplished  subsequently  in  all  directions  across  the  Harbor  by  many  persons  up 
to  February  8,  when  the  temperature  became  milder  and  the  ice  began  to  move  again 
with  the  tide  in  the  vicinity  of  the  point  of  the  cape. 

The  thickness  of  the  ice-cakes  did  not  probably  exceed  15  inches ;  but  as  nearly  all 
•f  them  had  frozen  together  in  a  slanting  position,  lapping  each  other  more  or  less, 
the  masses  of  ice  in  some  places  greatly  exceeded  this  thickness  during  the  coldest 
days. 

The  break-up,  which  took  place  gradually  after  February  9,  was  not  acoompanied 
with  any  casualties  to  the  shipping  or  works  in  the  harbor,  a  fact  mainly  due  to  the 
prevailng  calm  weather  and  light  southerly  winds. 
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Two  ships,  one  bark,  and  a  light- vessel,  having  anchored  near  and  oatside  the  break- 
water and  ice-breaker  when  the  severe  freezing  commenced,  broke  their  moorings  od 
the  first  pressnre  of  the  ice,  and  were  carried  near,  and  two  of  them  partly  upon, 
the  stone- works,  where  they  remained  several  days  antil  towed  away.  A  brig  and  tiro 
schooners  anchored  inside  the  harbor  dragged  their  anchor  ander  the  same  circum- 
stances, and  got  into  dangerous  proximity  to  the  point  of  the  cape,  whence  they  drifted 
away  unhurt  at  the  breaking  up  of  the  ice.  About  forty  vessels  were  fast  in  the  ice  at 
this  time,  none  of  them  sustaining  any  material  damage. 

A  better  idea  of  the  solidity  of  the  ice  during  these  days  may  be  formed  from  the 
fact  that  city  ice-boat  No.  3.  on  February  4,  p.  ra.,  consumed  four  hours  in  breakiDg 
her  way  towards  the  ''gap''  from  the  railroad  pier,  where  she  had  arrived  the  pre- 
vious night. 

Two  days  later  city  ice  boat  No.  2  spent  nearly  as  much  time  in  making  half  that 
distance  to  get  near  No.  3,  then  lying  m  the  middle  of  the  harbor,  to  replenish  the 
coal  bunkers.  The  Old  Dominion  steamer  Breakwater,  unable  to  make  harbor  and 
to  break  through  the  ice  when  near  the  capes,  on  Friday,  February  4,  was  compelled  to 
return  to  New  York. 

After  the  ice  had  begun  to  move  all  over  the  bay  during  the  night  of  February  9, 
the  warmer  temperature  made  it  disappear  rapidly,  and  the  harbor  was  fr^e  of  ice 
again  February  14,  since  which  date,  on  two  or  tnree  occasions,  slush-ice  in  smaU 
quantities  has  been  observed  along  the  shore  after  a  particularly  cold  night,  the  last 
time  on  the  9d  of  this  month. 

The  past  winter  has  forcibly  demonstrated  the  inadequate  protection  afforded  hy 
the  present  works,  and  has  apparently  awakened  a  more  than  passing  interest  in  the 
much-needed  improvement  of  this  harbor. 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 

Capt.  W.  Ludlow,  Assistant  Engwerr. 

Carps  of  Engineers f  BvU  LU  Coh,  U,  S,  A. 


F   21. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BREAKWATER  lURBOB. 

Under  a  special  act,  approved  January  23,  1880,  appropriating 
$25,000  for  the  removal  of  these  wrecks,  originally  10  in  number,  which 
had  been  lying  in  the  harbor  since  October,  1 877,  contract  was  made  April 
22, 1880,  after  due  advertisement,  for  their  complete  removal  by  August 
1, 1880.  Although  it  included  the  most  favorable  months  of  the  year 
for  such  work,  the  time  stipulated  in  the  contract  expired  before  a  single 
wreck  had  been  removed,  and  as  the  contractor  was  unwilling  to  alter  his 
method  of  operating  or  to  increase  his  working  plant,  which  consisted  of 
1  small  schooner  and  a  diving  apparatus,  and  refiised  to  guarantee  the 
removal  of  more  than  3  wrecks,  even  should  the  time  be  extended  to  De- 
cember 1,  his  contract  was  annulled;  new  advertisements  were  issued 
and  a  new  contract  made  August  31,  1880. 

The  loss  of  the  best  portion  of  the  season  of  1880,  the  early  advent  of 
winter,  and  the  late  and  boisterous  spring  greatly  retarded  the  work,  but 
by  July  1, 1881,  3  wrecks  had  been  completely  removed,  and  two  otiiers 
were  nearly  ready,  leaving  3  more  in  the  Breakwater  Harbor  and  the 
"Addie  Walton"  in  the  main  ship  channel  near  Cross  Ledge  light  to 
work  upon.  As  the  contractors  had  an  improved  and  adequate  plant 
in  operation  and  would  evidently  clear  the  harbor  if  allowed  to  continue, 
an  extension  of  time  to  October  1, 1881,  was  granted  them. 

The  wrecks  lie  in  15  to  20  feet  of  water,  and  by  subsidence  and  for- 
mation of  shoals  are  nearly  imbedded  in  mud.  The  wrecking  plant  con- 
sists of  a  steam  propeller  of  250  tons,  carrying  all  necessary  apparatus, 
with  quarters  for  the  crew  of  17  men. 

The  vessel  is  moved  over  the  wreck  and  a  centriftigal  pump  of  im- 
proved pattern  discharges  the  coal,  and  frees  the  wreck  from  mud. 
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Chains  are  then  passed  through  the  keelsons  and  attached  to  wood  pon- 
tons. The  use  of  the  pump  to  wash  away  the  external  mud,  and  even 
several  light  blasts  are  required  before  the  hull  yields  to  the  lift  of  the 
pontons  and  leaves  its  bed.  The  wreck  is  then  towed  to  sea  outside 
the  capes,  and  let  go  in  16  to  20  fathoms,  beyond  possibility  of  ftiture 
injury  to  shipping. 
The  work  will  no  doubt  be  completed  before  October. 

Total  amount  appropriated  (by  act  of  January  21, 1880)  to  June  30, 1881. .  $25, 000  00 
Total  amount  expended  to  June  30,  1881 $,763  98 

Money  statement. 

Joly  1, 1880,  amount  available |23,773  22 

July  1, 1881,  amount  expended  during  fiscal  year,  exclnaiye  of 

outstanding  liabilities  July  1,  1880 $1,806  20 

July  1,  1881,  outstanding  liabilities 17,446  50 

19,252  70 

July  1,  1881,  amount  available 4,520  52 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     5, 000  00 


Abstract  of  propoeaU  received  hy  Col,  J,  N.  Macomby  Corps  of  Engineers,  at  12  o'clock  m., 
Augtist  17,  1880,  for  removal  of  wrecks  from  Delaware  Bay  and  Delaware  Breakwater 
Harbor. 


Names  of  bidders. 

Residence. 

Names  of  wrecks. 

No. 

Addie  Walton. 

1 

6 

1 

1 

George  Dick 

Baltimore,  Md.... 
Astoria,  N.Y 

$2,468  75 
2,156  25 

$2, 468  75 
2,156  25 

$2,468  75 
2,156  25 

$2,468  75 
2,156  25 

2 

McDonald  &  Coming 

• 

Names  of  wrecks.                              '6 

1       3 

No. 

Names  of  bidders. 

1 
1 

^ 
^ 
^ 

1 

$2,468  76 
2,156  25 

J.  B.  Austin. 
Total  amount  of 

Remarks. 

1 
2 

George  Dick $2,468  75 

McDonald  &  Coming . . . !    2, 156  25 

1 

$2,468  75 
2,156  25 

$2,468  75        $19,750 
2, 156  25          17, 250 

Lowest  bidder. 

Abstract  of  contract  entered  into  by  Col,  J.  N,  Macomb,  Corps  of  Engineers,  during  the  fiscal 
year  ending  June  30,  1881, /or  removal  of  wrecks  in  Delaware  Bay  and  Delaware  Break- 
water Harbor, 


Name  of  contractor. 

Residence. 

lit 

Date  of  contract. 

McDonald  4k  Coming. t 

New  York  City 

$17,250 

August  31, 1881. 
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F  22. 

PORT  WARDEN^S  LINE,  PHILADELPHIA,  PENNSYLVANIA. 

The  Advisory  Commission  of  United  States  oflBcers,  consisting  of  CoL 
J.  K  Macomb,  Corps  of  Engineers,  United  States  Army,  chairman;  Cap- 
tain Breese,  United  States  Navy  (taking  the  place  of  Captain  Chan- 
dler, United  States  Navy,  ordered  to  the  command  of  his  ship) ;  and 
Professor  Mitchell,  United  States  Coast  and  Geodetic  Survey,  with  Capt 
William  Ludlow,  Corps  of  Engineers,  United  States  Army,  as  secretary, 
has  during  the  past  year  had  under  consideration  the  subject  of  the 
proper  determination  of  Port  Warden^s  lines  for  both  the  Delaware  and 
Schuylkill  rivers. 

The  chart  of  the  Delaware,  from  Bridesburg  to  below  Lieague  Island, 
made  for  the  city  of  Philadelphia  by  the  Coast  Survey,  and  a  chart  of 
the  Schuylkill  River  from  recent  surveys  made  under  the  direction  of 
the  United  States  Engineer  OflSce,  Philadelphia,  were  at  the  service  of 
the  Commission. 

An  investigation  by  Professor  Mitchell,  based  upon  computations  from 
the  Delaware  charts  by  Mr.  Marinden,  United  States  Coast  and  Greodetic 
Survey,  was  presented  to  the  Commission  and  the  subject  of  the  Dela- 
ware line  discussed.  The  Commission  reached  the  conclusion  that  an 
equal  supervision  of  the  line  on  both  sides  of  the  Delaware  was  essential 
to  the  attainment  of  useful  results. 

Pending  correspondence  with  the  New  Jersey  authorities  looking 
towards  an  understanding  on  this  subject,  further  consideration  of  the 
Delaware  line  was  suspended  and  those  of  the  Schuylkill  taken  up. 

On  April  2, 1881,  a  report  was  presented  to  the  Philadelphia  harbor 
commissioners  (a  copy  of  which  is  herewith  forwarded),  together  with  a 
tracing  of  the  chart  of  the  Schuylkill  River  from  Callowhill  street  bridge 
to  the  Delaware. 

Upon  this  tracing  two  lines  were  drawn  for  each  bank  for  "  lines  of 
solid  filling^  and  '^ wharf  lines.'' 

No  decisive  action  had  been  notified  to  the  Advisory  Commission  at 
the  end  of  the  fiscal  year^bnt  it  is  hoped  a  determination  will  be  reached 
before  spring. 

report  op  the  ad\180rt  commission. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  ApHl  2,  1881. 

Sir  :  The  Commission  advisory  to  your  honorable  Board,  recognizing  the  importance 
to  the  interests  of  this  port  of  a  proper  regulation  of  the  bank  and  wharf  stmoturea 
of  the  SchuylkiU  River,  and  additionaUy  urged  thereto  by  the  pressure  of  valoablo 
improvements  awaiting  the  determination  of  shore-lines  for  their  development,  have 
recently  had  under  careful  consideration  the  conditions  and  requirements  of  the  4idal 
section  of  that  stream. 

The  changes  in  the  composition  of  the  Commission  since  their  organization  have 
been  the  substitution  of  Captain  Breese,  of  the  Navy,  for  Captain  Chandler,  ordered 
to  the  command  of  his  ship,  and  the  assignment  of  Colonel  Ludlow,  United  States 
Engineers,  as  secretary. 

During  their  recent  sessions,  the  Commission  were  deprived  of  the  co-operation  of 
one  of  their  number.  Professor  Mitchell,  of  the  Coast  Survey,  whose  duties  as  a  member 
of  the  Mississippi  Kiver  Commission  have  detained  him  in  Saint  Louis  beyond  the 
time  for  which  it  seemed  desirable  to  postpone  the  c  onsideration  of  the  important  mat- 
ters awaiting  decision. 

Fortunately,  the  problems  presented  for  solution  offered  no  roecial  difficulties,  unless 
legal  points  should  interfere,  and  in  the  course  of  the  discussion  an  entire  unanimity 
or  opinion  on  the  part  of  the  remaining  members  was  attained. 

The  recommendations  made  are,  therefore,  those  of  the  Commission. 
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They  are  based  upon  the  following  considerations,  inyolylng  |.he  physical  aspects  of 
the  SchavlkiU : 

Ist.  While  the  flow  from  above  the  dam  at  Fairmount  augments,  in  a  varying  pro- 
portion, the  total  volume,  usefully  diminishing  the  velocity  of  the  flood  current  and 
increasing  ihat  of  the  ebb,  the  tiaal  characteristics  of  the  section  between  the  dam 
and  the  Delaware  must  be  regarded  as  predominant,  and  the  regulation  of  the  stream 
should  conform  thereto. 

2(1.  Since  any  given  portion  of  the  river  occupies  the  relation  of  tidal  reservoir  to 
all  portions  below  it,  the  limiting  lines  at  high-water  should  be  so  adjusted  as  to  pre- 
serve as  much  as  possible  the  tiual  capacity ;  that  is  to  say,  the  area  to  be  filled  and 
emptied  by  each  tide,  while  furnishing  boundaries  that  shall  insure  an  easy  and  uni- 
form flow,  and  gradually  widen  downward  to  allow  for  greater  volume  passing  succes- 
sively lower  sections. 

3d.  Although  the  straightening  of  the  stream  at  certain  points  is  both  desirable  and 
practicable  to  a  certain  extent,  and  would  considerably  increase  the  ease  of  naviga- 
tion, nevertheless  caution  is  required  in  the  application  of  this  means  of  improvement. 
Any  considerable  straightening  causes  a  corre8i)Ouding  decrease  in  tidal  capacity,  and 
a  careful  consideration  of  the  topography  shows  that  any  radical  or  extensive  altera- 
tion of  the  present  bed  would  injunously  afl^ect  valuable  interests,  whose  losses  would 
probably  overbalance  the  contemplated  benefits.  Furthermore,  questions  of  individual 
rights  and  of  damages  to  owners  would  be  raised  and  effect  an  indefinite  postponement 
of  a  much-needed  adjustment. 

4th.  For  the  better  accommodation  of  8hipi)ing,  a  limiting  wharf  line  may  be  drawn 
where  the  topography  admits  of  it,  preserving  an  ample  width  of  fairway.  In  order  not  to 
decrease  the  tidal  area,  any  structures  erected  beyond  the  dike  or  bulkhead  line,  should 
be  as  open  as  possible,  and  built  upon  piles  to  1  foot  above  the  plane  of  high  water. 

There  are  transmitted  herewith  two  tracings  from  the  United  States  Engineer  chart 
of  the  Schuylkill,  drawn  on  a  scale  of  vOO  feet  to  the  inch,  and  illustrating  graphically 
the  opinion  of  the  Commiteion  as  to  how  the  regulation  of  the  river  should  be  effected. 

Lines  have  been  drawn  on  both  banks  for  lines  of  solid  filling  and  for  wharf  lines; 
the  former  in  dark  blue,  the  latter  in  red. 

The  bulkhead  lines  of  solid  filling  are  continuous  on  both  banks. 

Those  for  wharf  structures  are  interrupted  to  correspond  to  the  requirements  of  each 
locality,  and  emerge  at  times  into  the  bulkhead  line. 

It  is  to  be  understood  that  both  these  are  'limiting"  lines,  only.    That  is  to  say, 
when  solid  structures  shall  be  built,  they  should  stop  at  the  blue  lines;  wharf  struc-  - 
tnres  built  beyond  the  blue  lines,  should  be  open  ones,  terminating  on  or  short  of  the 
red  lines. 

The  chart  extending  only  to  Callowhill  street  bridge,  the  Commission  have  been  un- 
able to  continue  these  lines  to  the  dam,  but  an  examination  of  their  position  just  be- 
low the  bridge,  will  indicate  the  belief  of  the  Commission  that  no  extension  of  the 
present  structures  into  the  stream  should  be  made  in  the  upper  part  of  the  river. 

It  will  be  observed  that  the  blue  lines  at  some  points  intersect  structures  already 
built.  This  is  intended  to  express  the  judgment  of  the  Commission  that  such  struc- 
tures unduly  restrict  the  navigation  ana  are  injurious  to  the  stream,  and  that,  conse- 
quently, the  portions  extending  beyond  the  blue  line  should  be  removed.  In  other 
places,  the  wharf  lines  are  held  loack  within  the  line  of  low  water.  The  reasons  there- 
for are  evident  from  an  inspection  of  the  tracing. 

Without  discussion  of  the  legal  rishts  of  ripanan  owners,  in  relation  to  the  construc- 
tion of  wharves  in  tidal  waters,  the  Commission  believe  that  the  true  interests  of 
all  the  owners  are  identical  in  their  dependence  for  the  value  of  their  respective  prop- 
erties upon  the  maintenance  and  improvement  of  the  general  navigation,  and  that, 
consequently,  what  is  for  the  benefit  of  all,  will  command  the  assent  of  all. 

There  are  other  points  in  relation  to  the  Schuylkill,  to  which  your  honorable  body 
might  profitably  direct  attention,  but  which  do  not  fall  within  the  scope  of  the  present 
discussion. 

Among  these,  are  the  evils  to  be  anticipated  in  the  future  resulting  from  the  use  of 
the  lower  Schuylkill  as  a  receiving  basin  for  sewage  and  waste  products,  the  un- 
healthfnlness  of  certain  localities  bordering  on  the  river  from  the  existence  of  bodies 
of  stagnant  water,  emitting  malarial  and  other  poisons,  and  the  desirability  in  the 
near  future  of  establishing  a  system  of  harbor  regulations  which  shall  control  the 
mooring  and  berthing  of  vessels  so  as  at  certain  points  to  keep  open  a  sufficient  fair- 
way for  the  traffic  of  the  stream. 

All  of  which  is  respectfully  submitted.  J.  N.  Macomb, 

Colonel  of  EngineerSj 

Attest :  ^  Chairman  Advisory  Commission, 

William  Ludlow, 

Captain  of  Engineers,  Bvt  Lt.  Col,  U,  8,  A,, 

Secretary  Advisory  Commission,  ^ 

To  the  Chairman  of  the  Board  op  Harbor  Commissioners 
OF  THE  Fort  of  Philadelphla. 
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F  23. 

EXAMINATION  OF  APPOQUINIMINK  CREEK,  DELAWARE. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  January  1,  1881. 

General.:  I  have  the  honor  to  forward  herewith  report  and  tracing 
of  chart  of  Appoquinimink  Creek,  Delaware,  in  accordance  with  section 
2  of  the  river  and  harbor  act  of  June  14, 1880. 

The  navigation  is  shown  by  the  chart  to  be  of  good  natural  capacity, 
the  available  depths  averaging  7  to  10  feet  at  low-water.  There  are 
reaches,  however,  where  the  6-foot  low-water  channel  is  interrupted, 
aggregating  in  all  about  3,500  feet,  the  improvement  of  which  would 
clear  the  9^  miles  to  Odessa. 

As  a  rule,  the  construction  of  canals,  though  of  great  convenience  to 
shipping^  should  be  projected  sparingly  from  their  cost  and  the  partial 
diminuition  of  the  tidal  prism  due  to  the  shortening  of  the  stream.  At 
certain  points,  however,  the  excessive  curvature  of  the  creek  is  so  seri- 
ous a  disadvantage  as  to  justify  the  construction  of  cut-offs,  such  as,  for 
example,  at  K  and  H  on  the  chart.  When  projected  they  should  be  so 
designed  as  to  conform  to  natural  laws.  The  canal  already  constructed 
at  I  is  an  illustration  of  violation  of  these.  The  canal  at  its  lower  end 
encounters  the  creek  at  right  angles,  and  the  flood  current  tends  to  pass 
the  mouth,  while  the  ebb  strikes  the  opposite  bank.  If  properly  planned, 
these  cut-offs  from  the  greater  head,  due  to  shortening  the  distance, 
have  a  brisker  flow  than  that  in  the  stream,  and  are  therefore  able  to 
maintain  a  suitable  depth  with  much  less  width;  but  the  faulty  direction 
of  the  cutoff  at  I  diminishes  the  draught  to  4  feet  at  low- water.  A  com- 
paratively small  addition  to  the  original  cost  would  have  given  it  a 
suitably-curved  direction,  with  great  benefit.  If  this  canal  should  be 
widen^  and  deepened,  the  proper  curve  should  be  given  it  by  deflect- 
ing the  south  end  eastwardly. 

The  improvement  of  the  entrance  to  such  depth  as  can  be  readily  ob- 
tained in  the  creek  would  require  dredging  through  a  distance  of  3,500 
feet  to  the  8-foot  low- water  curve  in  the  bay.  The  rise  of  tide  and  the 
soft  bottom,  however,  will  admit  vessels  drawing  8  feet  or  9  feet,  which 
can  then  proceed  up  the  improved  creek  without  detention. 
Very  respectfully,  your  obedient  servant, 

J.  N.  Macokb, 
Colonel  of  Engineers, 

The  Chief  of  Enginebbs,  U.  8.  A. 


report  of  mr.  w.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 
Philadelphiay  Pa,,  December  20,  1880. 
Colonel  :  The  following  report  and  aocompanylDg  map  of  the  reGoiiiiaiq0aDce  of 
the  Appoquinimink  Creek.  Delaware,  are  respectfully  snhmitted. 

The  examination  extended  from  Odessa,  the  head  of  present  naTigation,  to  the 
entrance,  9^  miles. 

The  creek  is  bordered  by  salt  marsh,  with  occasionally  the  fast  land  coming  down 
to  the  water,  and  in  several  places  the  marsh  has  been  embanked,  drained,  and  oalti- 
vated  sQccessfhlly.  The  country  along  the  creek  is  a  district  of  rich  farming  ]and& 
slightly  undulating,  and  generally  highly  cultivated.    The  cultivation  of  fruits  and 
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Tegetables  for  the  Philadelphia  market  has  been  largely  entered  into.  It  is  a  tidal 
stream,  about  20  miles  in  length,  lying  altogether  in  tne  State  of  Delaware/ and  emp- 
tying into  the  Delaware  Bay,  5  miles  below  Port  Penn  %hd  46  miles  below  Philadel- 
phia, having  a  width  of  180  feet  at  its  month  and  120  feet  at  Odessa,  with  an  average 
width  of  130  feet.    It  drains  an  area  of  about  59  square  miles. 

Odessa  is  a  town  of  about  500  inhabitants,  and  is  2  miles  from  Middletown,  the 
nearest  railroad  communication,  andhastri-weekly  communication  with  Philadelphia 
by  steamer.  Vessels  drawing  7  feet  are  able  to  sail  up  to  Odessa  at  high-water.  At 
present  the  improvements  designed  are  the  deepening  of  the  channel  at  several  points 
80  as  to  give  6  feet  at  mean  low- water  up  to  tne  Odessa  wharves,  and  the  cutting  of 
canals  for  the  purpose  of  straightening  the  creek. 

On  the  accompanying  map  the  different  improvements  are  designated  by  Roman 
numerals  and  letters,  and  are  as  follows : 


Length. 

Width. 

Depth. 

Amoont 

Cost. 

Remarks. 

I.  Rock  Beach  Sboal 

Tdt. 

250 

146 

286 

73 

632 

566 

620 

610 
166 

Td9. 
18 
13 
13 
13 

13 

13 

13 

13 
13 

*Tds. 
.56 
.40 
.33 
.66 

.36 

.36 

.50 

.70 
.80 

Oub.  Yd$. 
1,626 

750 
1,225 

626 

2,676 

2,650 

4,050 

5,550 
1.725 

$813 
375 
612 
313 

1,338 

1,326 

2,025 

2.875 
812 

Estimated  at  50 

n.  New  Bridge  Shoal 

cents  per  cubic 
yard. 

m.  Pump  House  Shoal 

IV.  Tom's  Bay  Shoal 

V.  Between  Tom's  Bay  and  Perch 

Ditch 

VI.  Between  Perch  Ditch  and  Peter- 
son's .- 

Vn.  Between  Peterson's  and  Phos- 
phate  

Vm.  Between  Phosphate  and    Store 
House -* 

IX.  Odessa  Wharf  Shoal 

Total 

3,848 

20,875 

10,488 

L  Canal  to  be  widened  and  deepened  . . . 

450 

13 

4to| 

14,000 

6,300 

45  cents  per  yard. 

B.  Canal 

817 
250 
670 
300 
160 

13 
13 
13 
13 
13 

17,000 
14,000 
36,000 
16,000 
8,320 

7,650 
6,300 
16,200 
7.200 
3,744 

45  cents  per  cubic 
yard. 

"B.  C^^fiRl  (Diifcwypn) 

F.  Csnal  (Tom's'^Bay) 

H.  Canal  (BaTard  Dftch) 

K.  canaii.™..... :.;.;: 

Total 

1,607 

91,320 

41,094 

The  material  removed,  which  will  consist  mainly  of  mud,  must  be  deposited  on  the 
banks  of  the  creek. 

THE  ENTRANCE. 

The  distance  from  the  entranoet  o  8  feet  water  in  the  Delaware  Bay  is  3,500  feet, 
with  an  average  depth  of  2^  feet  at  low-water. 

To  dredge  a  channel  75  feet  wide  and  7  feet  deep  across  the  shoal  will  require  the 
removal  of  45.000  cubic  yards  of  material  at  a  probable  cost  of  30  cents  per  yard, 
amounting  to  $13,500. 

The  bottom  seems  to  be  soft  mud  on  the  surface,  with  probably  some  clay  and  sand 
underneath.  At  this  point  a  close  survey  would  be  required  before  any  improvements 
were  commenced. 

IIDBS. 


The  mean  rise  and  fall  at  entrance,  6.00  feet;  the  mean  rise  and  fall  at  Odessa, 
4.70  feet.  Difference  in  time  between  high- water  at  Odessa  and  entrance,  2  hours  15 
minutes. 

This  creek  is  in  the  collection  district  of  Delaware ;  Saint  Augustine  range  lights 
are  the  nearest  light-houses,  and  Fort  Delaware  is  the  nearest  fortification. 


Very  respectfully,  your  obedient  servant, 


Col.  J.  N.  Macomb, 

Corps  of  JEngineer$,  U.  S,  J, 


W.  S.  Edwards, 
Assistant  Engineer, 
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Secapitulati&n  of  improvements  and  esUmatee, 


Dredging  shoala 
Widening  oamJ 

Canals 

Entrance 

Totals 


Amount  to 
be  remov^ed. 


Cubic  yards. 
20,875 
14,000 
91. 320 
45.000 


171, 105 


Coat  per  oa- 
bio  yard. 


$0  50 
45 
45 
30 


Whole  ooai. 


$10.488  09 

41,eM08 

13,^  08 


71,882  08 


F  24. 

EXAMINATION    OF    RIDLEY    CREEK,     DELAWARE    COUNTY,    PENNSYL- 
VANIA. 

United  States  Enginebr  Office, 

Philadelphia,  Pa.j  December  30, 1880. 

Sir:  I  have  the  honor  to  forward  herewith  a  tracing  of  the  chart  of 
Kidley  Creek,  Delaware  County,  Pennsylvania,  made  during  the  past 
season,  in  accordance  with  section  2  of  the  river  and  harbor  act  of  Jane 
14, 1880. 

The  extensive  plant  of  the  print  works,  operated  by  the  Eddystono 
Manufacturing  Company,  occupies  about  30  acres  near  the  mouth  of  the 
creek.  The  remaining  lands  bordering  on  the  creek  in  this  vicinity  be- 
long to  William  Simpson  &  Sons,  who  are  also  proprietors  of  the  print 
works.  They  are  now  engaged  at  their  own  expense  in  improving  the 
navigation  by  deepening  it  and  altering  its  course  with  the  vie^  of 
straightening  it;  this  is  being  done  under  an  order  of  court  of  Delaware 
County,  in  compliance  with  laws  of  Pennsylvania.  For  this  reason,  no 
project  or  estimate  is  submitted  for  the  improvement  of  the  navigation 
by  the  United  States. 

commercial  statistics. 

The  business  of  the  creek,  as  ascertained,  is  as  follows: 

The  Eddystone  Print  Works  employ  about  600  people  and  produce  abont  60,000,000 
yards  of  prints  per  annom.  Much  of  their  hearer  freight  is  transported  by  water,  as 
foUo  WB : 

9  sloops,  coal,  398  tons. 
29  sloops,  wood,  954  cords. 
75  barges,  coal.  16,761  tons. 
4  barges,  lumW,  875  tons. 
6  schooners,  lumber,  1,880  tons. 
87S  steamboats,  miscellaneous,  10,000  tons. 

In  addition  to  the  above  9  sloops  and  60  barges  are  regularly  engaged 
in  carrying  stone,  sand,  coal,  &c.,  to  and  from  various  i>oints  on  the 
creek. 
The  draught  of  the  vessels  engaged  in  this  traffic  is  from  5  to  7  feet. 
Very  respectfully,  your  obsSent  servant, 

J.  N.  Macomb, 

Col.  of  Engineers. 
To  the  Chief  of  Enoinebrs,  U.  8.  A. 
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F  25. 
EXAMINATION  OF  LITTLE  CREEK,  IN  KENT  COUNTY,  DELAWARE. 

United  States  Engineer  Office, 

PhiUidelphia,  Pa.^  December  31,  1880. 

Sni :  I  have  the  honor  to  forward  herewith  a  report  and  tracing  of 
chart  of  Little  Creek,  Delaware,  in  accordance  with  section  2  of  river 
and  harbor  act  of  June  14, 1880. 

The  navigation  is  about  3^  miles  in  length,  tenninating  at  Little 
Creek  Landing. 

The  improvement  estimated  for  is  to  obtain  6  feet  at  low-water.  The 
shoals  with  less  depths  than  this  aggregate  about  one  mile,  and  their 
removal  involves  dredging  about  17,000  cubic  yards. 

Some  of  the  bends  in  the  stream,  especially  that  below  Taylor's  Gut, 
are  so  sharp  as  to  interfere  with  the  navigation,  particularly  of  steam- 
vessels.    The  cut-offs  given  in  the  report  are  desired  by  those  interested. 

The  entrance  offers  difficulties  similar  to  those  existing  at  other 
points.  The  distance  from  the  mouth  to  7  feet  at  low- water  in  the  bay 
is  about  1,500  yards  across  shoals  of  sand  and  mud,  with  3  feet  of  water 
over  them.  The  greater  rise  of  tide  at  the  mouth  in  great  degree  com- 
l)ensates  for  this,  and  the  removal  of  the  shoals  in  the  creek  itself  is  the 
great  desideratum. 

Yery  respectfully,  your  obedient  servant, 

J.  N.  Macomb, 


Colonel  of  Engineers. 


To  the  Chief  of  Engineers,  U.  S,  A. 


bbport  op  mr.  w.  8.  edwards,  assistant  engineer. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  December  10,  1880. 

Colonel:  I  respectfully  gnbinit  report  of  examination  of  Little  Creek,  Delaware, 
with  approximate  estimates  for  desired  improvements  and  map  of  creek  showing  same. 

Little  Creek  is  situated  in  Kent  County,  Delaware ;  is  a  narrow  tidal  stream,  about 
8  miles  in  length,  bordered  by  salt  marsh  as  far  up  as  the  Landing,  which  is  the  head 
of  navigation,  3^  miles  from  the  mouth.  It  has  a  width  of  180  ^^et  at  its  month  and 
30  feet  at  the  Landing,  with  an  average  width  of  70  feet.  It  empties  into  the  Dela- 
ware Bav  70  miles  below  Philadelphia,  and  1^  miles  south  of  Mahon's  River  light- 
house. Ismail  vessels  of  5^  feet  draught  are  now  able  to  go  up  to  the  Landing  at  high- 
water,  and  during  the  peach  season  there  are  3  steamers  running  there,  one  to  New 
York  and  two  to  Philadelphia.  There  are  no  bridges  crossing  tne  creek  below  the 
Landing ;  there  is  one  at  the  Landing  above  the  wharves  with  a  draw  of  34^  feet 
opening.  The  creek  drains  an  area  of  about  25  square  miles.  The  Landing  is  a  small 
town  of  about  200  Inhabitants,  who  are  chiefly  engaged  in  the  oyster  trade.  It  has  a 
post-office,  and  is  5  miles  from  Dover,  the  nearest  rai&oad  station. 

The  improvements  desired  consist  of  deepening  across  some  shoals  in  the  creek,  and 
four  short  canals  cut  at  sharp  bends,  so  that  vessels  of  greater  length  can  come  up  to 
the  Landing.  No  improvement  of  the  entrance  is  asked  for,  but  it  was  examined. 
From  the  entrance  to  7  feet  water  in  the  bay  is  a  distance  of  1,500  yards,  and  the 
greater  part  of  that  distance  is  across  a  shoal  or  bar  of  soft  mud  with  only  3  feet  on  it. 

I  have  made  estimates  for  a  channel  of  6  feet  depth  at  low- water  from  the  mouth  of 
the  creek  up  to  the  Landing,  with  a  width  at  the  shoal  places  of  40  feet,  or  about  two 
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oats  of  an  ordinary  dredge-boat, 
are: 


The  localities  at  which  dredging  will  be  required 


Kame. 

1 

t 

1 

t 
i 

^ 

Bemarka. 

Landing  Shoal 

Fut. 
600 
650 

1.000 
450 
600 
100 
350 

1.500 

Feet. 
40 
40 
40 
40 
40 
40 
40 
40 

Feet, 
2 
2 
2 
2 
2 
2 
2 
2 

2.000 
2.200 
3,400 
1,400 

"•Z 

1,050 
4,500 

$1,000 

1.100 

1,700 

700 

1.000 

150 

525 

2,250 

Long  Reaob  Shoal 

Shoal  «TOto  from  Long  Keaoh  to  Straight  Ditch . 

Estimated  at  9t 

Between  Lower  Shoal  Canal  and  Taylor's  Gut. 
From  Tavlor's  Gat  to  Cioas  Cut 

*  cents  per  vard. 

From  Cro«8  Cut  to  Double  Gut  Shoal 

Doable  Gut  Shoal 

Total 

5,250 

16,850 

8,425 

All  the  material  removed  at  these  points  can  be  deposited  on  the  banks  of  the  creelu 
except  at  Doable  Gnt  Shoal,  where  scows  could  be  used  to  advantage  and  dumped  im 
the  bay,  as  the  creek  is  wide,  and  to  place  it  on  the  bank  would  require  the  material 
to  be  handled  twice. 

Th€  eanaU  are  as  follawB : 


Kame. 

Length. 

Width. 

Depth. 

Cubio 
yards. 

Cost 

Remarks. 

Flat  Iron 

Fanoheon  Gat... 

Lower  Shoal 

Taylor's  Gut 

Feet 
350 
130 
200 
160 

Feet. 

»  50 
50 
50 
50 

Feet. 
12 
12 
12 
12 

8,000 
3,000 
4.500 
4,000 

$3,600  00 
1,350  00 
2.025  00 
1.800  00 

>  Estimated  at  45c.  per  yard. 

Totals 

840 

10,500 

8,775  00 

TIDES. 

Feek 

Mean  rise  and  fall  at  entrance 5.0O 

Mean  rise  ana  fall  at  Landing 3.  Sift 

Diflference  in  time  between  high-water  at  Landing  and  entrance,  1  hour  and  10 
minutes. 

These  tides  are  from  onlv  two  days'  observations. 

This  creek  is  in  the  collection  district  of  Delaware.     Mahon's  River  light  is  the 
nearest  light-house,  and  Fort  Delaware  is  the  nearest  fortification. 

At  present  there  are  no  factories  at  Little  Creek  Landing.  In  case  the  improve- 
ments are  carried  out  the  erection  of  a  large  canning  and  firuit-drying  factory  is  con- 
templated; that  section  of  country  being  remarkably  well  adapted  for  the  production 
of  fruits  and  vegetables.  The  statistics  of  the  oyster  trade  I  could  not  obtain,  owing 
to  the  vessels  using  Mahon's  River  as  a  harbor,  although  the  vessels  are  all  partly 
owned  by  citizens  of  the  Landiug,  and  also  manned  by  them.  There  are  about  30 
oyster  boats,  ranging  from  30  to  100  tons,  each  partially  owned  in  this  place. 
Very  respectfully,  your  obedient  servant, 


W.  S.  Edwards, 


Col.  J.  N.  Macomb, 

Corps  of  EngineerSy  U,  S,  A, 


Assistant  Engtn^tr. 


BeoapUulation  of  improvements  asked  for  on  JAttle  Creeks  Delaware, 


Cubic  yards. 

Cost. 

Remarks. 

Dredffing  to  give  6  feet  in  channel. ..  ^ ....... . 

16.850 
19,500 

$8,425  00 
8,776  00 

Estimated  at  50c.  per  yard. 
Estimated  at  45o.  per  yard. 

Canals ... 

Totals 

36.850 

17,200  00 
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F  26. 
SURVEY  OF  ABSECOM  INLET,  ATLANTIC  COUNTY,  NEW  JERSEY. 

Section  2  of  the  river  and  harbor  aet  of  June  14, 1880,  directed  a  sur- 
vey of  this  inlet,  presumably  with  the  view  to  an  examination  of  its 
capabilities  as  a  harbor. 

The  field  work  of  the  survey,  consisting  of  topography  and  hydrogra- 
phy, and  a  gauging  of  the  tidal  currents,  was  completed  in  August  and 
September,  1880,  and  the  chart  since  prepared,  a  tracing  of  which  is 
transmitted  herewith. 

The  repk)rt  of  the  gauging,  by  Mr.  George  Daubeney,  civil  assistant, 
is  also  forwarded,  and  its  puolication  recommended  as  containing  valu- 
able data  for  future  study. 

The  coast  of  New  Jersey  from  Sandy  Hook  to  Cape  May  is  125  miles 
in  length,  and  presents  the  characteristics,  common  to  the  Atlantic 
south  of  Montauk  Point,  of  a  long  narrow  sand  beach,  separated  from 
the  mainland  by  interior  bays  and  thoroughfares  of  greater  or  less  ex- 
tent. The  bays  are  usually  shallow  and  bordered  by  extensive  marshes. 
The  connecting  thoroughfares  are  narrow  and  tortuous,  but  the  tidal 
currents  traversing  them  maintain  a  depth  sufficient  for  a  restricted 
navigation. 

The  long,  narrow  sea  barrier  is  broken  at  intervals  into  separate 
«*  beaches"  by  inlets  through  which  the  tides  ebb  and  flow.  These  inlets 
are  variable,  both  in  depth  and  position,  from  the  mobility  of  the  sand 
that  constitutes  their  beds  and  banks,  under  the  influence  of  waves  and 
currents. 

The  principal  are  five  in  number,  with  low-water  entrances  ranging 
from  7  to  10  feet,  increasing  at  high- water  to  11  and  15.  Of  these,  Ab- 
secom  ranks  second  in  depth,  oidy  New  Inlet  (Little  Egg  Harbor)  ex- 
ceeding it  in  capacity. 

In  none  of  these  is  an  entrance  safe  in  stormy  weather,  unless  the 
master  of  the  vessel  is  well  acquainted  with  the  locality,  and  has  visited 
it  within  a  comparatively  short  time. 

The  great  increase  in  the  number  of  coasters  passing  the  New  Jersey 
coast,  and  the  frequent  disasters  to  shipping,  from  being  forced  upon 
the  beach  in  gales,  suggest  the  desirability  and  future  necessity  for  some 
harbors  of  refuge  that  by  means  of  permanent  engineering  works  shall 
be  so  fixed,  both  in  position  and  depth,  as  to  admit  of  their  being  suit- 
ably lighted  and  entered  with  safety  by  at  least  the  smaller  classes  of 
trading  vessels. 

Nor  in  this  matter  of  harbors  of  refuge  does  it  necessarily  follow  that 
the  interests  of  local  trade  merely  should  control  either  their  construc- 
tion or  preservation,  since  the  benefit  would  accrue  to  all  coasters  seek- 
ing shelter  therein,  from  whatever  port  they  may  have  sailed. 

The  general  considerations  determining  their  location  are — 

1.  The  necessity  for  their  construction^  and 

2.  The  selection  of  such  points  as  present  the  best  natural  advantages. 
Absecom  Inlet  is  about  75  miles  south  of  Sandy  Hook,  and  50  miles 

north  of  Cape  May,  and  separates  Absecom  Beach  from  Brigantine 
Beach.  Its  channel  of  entrance  bears  about  north-northwest,  with  8  or 
9  feet  least  depth  at  low-water,  and  for  two  or  three  years  past  has 
exhibited  an  unusual  stability  in  depth  and  direction. 

After  crossing  the  bar  IJ  miles  from  shore  the  channel  deepens,  until 
between  the  beaches  the  low-water  depth  is  over  60  feet.    The  (com- 
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paratively  sheltered)  area  bounded  by  the  25-foot  contoar  is  some  1,200 
yards  in  length  by  160  or  175  yards  wide,  and  constitutes  the  present 
harbor.  Thence  the  waters  diverge  westward  into  Absecom  Channel, 
which  has  a  long  stret^ih  of  17  to  20  feet,  and  eastward  into  Brigantine 
Channel  with  10  to  13  feet. 

On  the  accompanying  chart  the  position  of  the  gauging  sections  is 
indicated;  also  the  shore  lines  of  1854  and  1876,  showing  the  consider- 
able changes  that  have  taken  place. 

In  1878  the  dangerous  encroachment  of  the  sea  led  the  Light-House 
Establishment  to  construct  a  stone  jetty,  under  the  direction  of  General 
Eaynolds,  Corps  of  Engineers,  for  the  protection  of  the  lighthouse  site 
and  grounds.  The  effect  was  almost  immediate  in  arresting  the  erosion 
of  the  shore  j  and  the  accretions  below  the  jetty  have  since  been,  and 
are  still,  apparently  increasing. 

It  is  no  doubt  feasible  to  improve  the  entrance  by  means  of  suitable 
jetties,  but  the  preparation  of  plans  and  estimates  for  these  does  not 
appear  to  be  called  for  in  this  preliminary  report. 

Further  observation  of  the  changes  in  progress^  and  a  resurvey  of  the 
locality  during  the  ensuing  season,  are  desirable,  if  further  study  of  this 
harbor  should  be  called  for. 

It  may  be  stated  that,  even  if  improvements  shall  not  be  immediately 
contemplated,  a  certain  care  might  be  exercised  to  protect  the  few  exist- 
ing natural  inlets  against  avoidable  injury. 

In  this  view  of  the  case,  when  it  was  brought  to  the  attention  of  this 
office  that  a  project  was  under  consideration,  by  authority  of  a  State 
charter,  and  proposals  asked  for  the  construction  of  a  railroad  trestle 
and  swing  bridge  to  connect  Absecom  and  Brigantine  beaches,  the  facts 
were  reported  to  the  department  in  letter  of  April  19, 1881,  from  which 
the  following  extracts  are  made : 

Attempts  are  makine  by  persons  interested  in  the  coasting  trade  to  secure  the  con- 
stmction  by  the  United  States  of  harbors  '^(on  the  New  Jersey  coast)"  which,  at  any 
rate,  for  moderate  draughts,  shaU  have  the  degree  of  stabUity  necessary  to  their  use- 
falness.  It  is  probable  that  the  survey  of  Absecom  Inlet  was  ordered  with  some  such 
end  in  view.  As  it  is,  this  inlet  is  one  of  the  beet  natural  harbors  on  the  New  Jersey 
coast,  the  channel  depth  being  about  8  to  9  feet  at  low-water,  and  exhibiting  a  very 
considerable  degree  of  permanency,  both  in  depth  and  position,  for  the  last  two  or 
three  years. 

The  construction  of  a  railroad  trestle  or  other  bridge  across  the  inlet  would  practi- 
cally destroy  it  as  a  harbor  of  refuge.  The  draw  would  be  a  useful  feature  enough 
under  ordinary  circumstances,  but  at  such  times  as  the  inlet  would  be  needed  as  a 
harbor  of  refuge  the  bridge  would  be  a  dangerous  impediment.  ' 

The  proposed  location  of  the  bridge  is  shown  on  the  chart  accompany- 
ing this  report.  Owing  to  the  non-receipt  of  acceptable  proposals,  and 
the  lateness  of  the  season,  the  construction  of  this  bridge  has  been  post- 
poned until  next  year.  . 

If  observation  of  this  harbor  is  to  be  continued,  an  appropriation  of 
$2,500  for  a  resurvey  during  the  summer  of  1882  is  recommende-d. 


REPORT    BY  MR.  GEORGE    DAUBENEY,   ASSISTANT    ENGINEER,    UPON  TIDAL  CURRENTS 

THROUGH  ABSECOM  INLET. 

Philadelphia,  October  20,  1880. 

Colonel:  In  accfeordance  with  your  instructions  to  gauge  the  inflow  and  outflow  of 
water  at  Absecom  Inlet,  I  respectfully  submit  the  following  report : 

The  points  selected  for  gauging,  namely,  Brigantine  and  Absecom  Channels,  were 
taken  in  preference  to  the  channel  (commonly  called  **The  Inlet")  between  Brigan- 
tine Beacn  and  Atlantic  Beach,  on  account  of  the  ^reat  depth  of  its  water  and  of  the 
chance  of  being  fouled  by  the  great  number  of  sailing  craft  con<<tautly  passing.  The 
localities  selected  are  greatly  deticient  in  some  of  the  features  usually  reqnir^,  most 
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especially  in  uniformity  of  cross-section  immediately  above  and  below  them.  Owing 
to  the  great  irregularities  in  the  channel- ways,  this  was  unavoidable.  Two  cross-sec- 
tions, ibo  feet  -apart,  were  sounded  out  in  each  channel,  the  up-stream  one  being  oc- 
cupied during  ebb  currents  and  the  down-stream  one  during  floods,  the  floats  thus 
passing  over  the  same  ground  in  both  cases.  The  cross-sections  having  been  sounded 
out,  and  the  location  and  number  of  points  on  them  to  be  gauged  having  been 
selected,  two  of  these  points  were  oocupied  during  the  same  current,  it  being  taken  for 
granted  that  the  amount  of  water  passing  any  two  ^iven  points  on  a  cross-section  dur- 
ing the  same  current  alwavs  bear  the  same  proportion  to  one  another,  irrespective  of 
the  range  of  tide.  The  velocity  midway  between  the  surface  and  bottom  was  assumeid 
to  nearly  equal  the  mean  velojcity  of  a  current  in  any  vertical  plane.  This  velocity 
was  measured  by  means  of  a  subsurface  float.  A  keg,  16  inches  high  and  10  inches 
head  diameter,  having  both  heads  removed  and  being  weighted  on  its  lower  edge,  was 
suspended  from  the  center  of  its  bung  diameter  by  a  line  i  inch  diameter  from  a  sur- 
face float  of  cork  8  inches  square  and  3  inches  deep.  A  line  i  inch  in  diameter,  by 
which  the  distance  run  by  the  float  was  measured,  was  run  off  a  log  reel  from  a  boat 
moored  fast  stem  and  stem. 

The  assumption  that  the  mid-depth  velocity  ne'arly  equalled  the  mean  velocity  in 
any  vertical  plane  was  tested  on  an  ebb  current,  the  mid-depth,  the  surface,  4  feet 
below  the  surface,  8  feet  below  the  surface,  12  feet  below  the  surface,  and  the  bottom 
velocities  being  all  measured  within  5  minutes.    The  results  are  given  below. 

VelodUes  in  10  seamds  in  feet 


Time  when  moasiireinent«  were  made. 


11.35 

11.40 

11.45 

11.50 

11.55 

12.00 

12.05 

12.10 

12.15 

12.20 

12.25 

12.30 

12.35 

12.40 

12.45 

12.50 

12.55 

1.00 

L05 

1.10 

1.15 

1.20 

1.25 

1.30 

1.35 

1.40 

L45 

1.50 

1.65 

2.00 

2.05 

2.10 

2.15 

2.20 

2.25 

2.30 

2.35 

2.40 

2.45 

2.50 

2.55 

3.00 

3r.05 

3.10 

3.15 

3.20 

3.25 

8.30 


toll, 
toll 
toll, 
toll 
to  12. 
toJ2. 
to  12. 
to  12. 
to  12. 
to  12. 
to  12. 
tol 
to  12. 
to  12. 
to  12. 
to  12. 


to  1. 

to  1. 

to  1. 

to  1. 

to  1. 

to  1 

to  1. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2. 

to  2, 

to  3. 

to  3. 

to  3. 

to  3. 

to  3. 

to  3. 

to  3. 

to  3. 


Totals  . 


Sarfaoe. 


4  feet         8  feet       12  feet 

below        below       below 

snrface.     surface,     surface. 


J 


m 

14 

i^ 

17 

19 

10 

14* 

18 

10 

18* 

18* 

16 

21 

22 

21 

20 

i?i 

fl9 
20 
1»* 
19 
17* 
17 

in 

m 

17 

18* 

17 

15* 

16i 

15* 

14 

i^ 

13} 

15) 

I4i 

13* 

14 

Hi 

14 

13i 

11* 

12* 


Average  ▼elocities 16. 6083 


797i 


14 
13* 


17 

tf5i 
15 
17 

15* 

16 

17J 

17 

18 

22 

m 

19} 
18* 
14i 

17* 

15 

17 

20* 

16 

16i 

161 

14 

15* 
16 
Hi 
14 

i«i 

17 

15* 

15 

14* 

13 

13 

13 

13* 

12J 

11 

11 

10* 


12 
13 

u4 


10 
15i 


16 
14 
15 

13 

17 


15 

14 

15 

18 

17 

16 

15i 

17* 

15 

15* 

16 

15* 

13 

12 

15 

16 

1? 
1? 

11* 
12 
14 
13| 

12| 
13 
10* 


13 
13 

15 

19 

18* 

16 

17* 

19 

17 

171 

\n 

15* 
21* 
16 
15 


Bottom. 


Mid- 
depth. 


76U 


716 


7114 


6664 


11* 
15 
21 
13 

17 

1? 
l?l 

18 
16 

\^ 

18 
17 
21 

17i 
19 

\t 

17 

15| 

17 

174 

17 


15.6510    I  14.9166    I  14.8166    i  13.8792 


745i 


15.6865 


53   E 
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Taking  these  average  velocities  and  obtaining  the  mean. 

Average  velocity,  surface 1^.6083 

Average  velocity  4  feet  below 15.6610 

Average  velocity  8  feet  below 14. 9166 

Average  velocity  12  feet  below 14.8166 

Average  velocity,  bottom 13.8792 


Mid^epth  =  15.5365. 

Mean  =  15.1743. 

Excess  of  mid-depth  over  mean,  2.3  per  cent. 


5)75. 8717 
15. 1743  =  mean. 


It  is  possible  that  this  excess  of  2.3  per  cent,  might  be  lessened  conld  the  bottom 
velocities  be  obtained  with  any  certainty.  The  total  velocities  registered  for  the  bot- 
tom will  be  below  the  real  total,  it  being  almost  impossible  to  detect  when  the  float 
slightly  grazes  the  bottom. 

This  test  was  made  at  Station  2,  Absecom  Channel,  two  boats  being  unable  to  gauge 
any  greater  depth  at  depths  of  4  feet  in  5  minntes  of  time,  and  it  is  impossible  to  pick 
up  a  tbird  boat's  crew  who  are  capable  of  making  such  measurements  without  some 
preliminary  training.  A  partial  test  was  made  during  a  flood  current  at  Station  2  in 
Brlgantine  Channel  at  every  5  feet  in  depth,  for  a  period  of  three  hours,  with  the  fol- 
lowinc  result : 

Average  velocity,  surface 23.7777 

Average  velocity  5  feet  below  surface 22.9583 

Average  velocity  10  feet  below  surface ,  22.3125 

Average  velocity  15  feet  below  surface 24.5486 

Average  velocity  20  feet  below  surface 23.7708 

Bottom  3  to  5  feet  below  last  depth 00.0000 

5)117. 3679 

23.4736=  mean. 
Mid-depth  =  24. 8333. 
Mean  =  23. 4736. 
Excess  of  mid-depth  over  mean,  5^  per  cent. 

The  intention  was,  at  starting  on  this  test,  to  measure  the  bottom  velocity  also,  but 
the  two  boats'  crews  were  unable  to  do  it  in  the  requisite  5  minutes  of  time. 

The  loss  of  one  of  the  floats  at  the  end  of  three  hours  stopped  further  measurements. 
It  is  to  be  noticed  that  the  highest  velocities  were  from  mid-depth  to  bottom,  and  it  is 
evident  that  a  measurement  of  the  bottom  velocity  would  have  increased  the  mean 
average,  and  consequently  have  decreased  the  5^  per  cent,  excess  of  the  mid-depth 
average. 

The  reason  for  the  bottom  velocities  being  the  highest,  is  doubtless  owing  to  the 
fact  of  the  westerly  channel  of  the  Brigantine  cross-section,  where  the  t<'St  was  ap- 

Elied,  being  closely  confined  by  the  middle  shoal,  and  to  the  steep  inclination  of  the 
ottora,  which  shoals  from  25  to  12  feet  in  about  1,000. 

BRIGANTINK    CHANNEL. 

The  croHS-sections  of  this  channel  show  a  shoal  iu  the  center  of  the  water-way, 
with  deep  water  on  both  sides  of  it.  The  deep  wuter  on  the  east  side  is  maintained  by 
the  ebb  current  and  on  the  west  by  the  flotMl.  This  latter  channel,  although  the  deeper 
of  the  two,  is,  to  a  great  extent,  closed  a  few  hundred  feet  up  stream  of  the  cross-8*-c- 
tion,  which  is  shown  on  sheet  A.  The  width  between  the  high-water  marks  is  1.700 
feet,  and  l)etween  the  low-water  marks  1,480  feet,  of  which  the  center  shoal  or  middle 
ground  occupicH  one-third,  the  other  two-thirds  being  about  equally  divided  between 
the  two  side  channels.  Seven  stations  were  occupied  on  this  cross-section;  three  iu 
the  westerly  or  tiood  channel,  one  on  the  crest  of  the  middle  shoal,  and  thwMj  iu  the 
easterly  or  ebb.  channel. 

The  mid-depth  velocities  at  these  seven  stations  during  ebb  and  flood  currents  are 
shown  on  sheets  B,  C,  D,  E,  F,  G,  H.  The  velocities  taken  every  5  minutes  for  10  sec- 
onds are  plotted  to  a  scale  of  distance  and  time,  and  show  how  long  after  the  middle 
of  stand  of  low  or  high  water  the  currents  set  up  or  down ;  also  their  diuration  and  time 
of  ceasing  as  regards  high  or  low  water  on  shore.  The  stations  are  numbered  1, 2,  3, 
3i,  4.  5,  and  6 ;  1,  2,  and  3  being  in  the  westerly  or  flood  channel,  3^  on  the  eldest  of  the 
midale  shoal,  and  4,  5,  and  6  iu  the  easterly  or  ebb  channel.  The  simnltaneous  occu- 
pation of  two  of  these  current  stations  shows  difference  between  them  in  time  as  regards 
the  setting  up  or  down  of  currents,  and  also  in  their  cessation. 
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TAKING  THE   FLOODS. 

StationH  1  and  2  set  up  simultaneonsly. 

Station  3  sets  up  10  minutes  after  Station  2.    , 

Station  3^  sets  up  simultaneously  with  Station  3. 
Station  4  sets  up  35  minutet^  afteV  Station  3. 

Station  5  sets  up  5  minutes  after  Station  4. 

Station  6  simultaneously  with  Station  5. 

This  'would  seem  to  show  that  there  is  a  difference  of  50  minutes  in  time  between 
the  setting  up  of  a  flood  current  on  the  west  side  of  the  channel- at  Station  1^  and  on 
the  east  side  at  Station  6.  ' 

RROARDING  THE  CESSATION  OF  THE  FLOOD  CURRENT. 

Stations  1  and  2  cease  simultaneously. 
Station  3  ceases  10  minutes  earlier  tnan  Station  2. 
Station  3|  ceases  simultaneously  with  Station  3. 
Station  4  ceases  10  minutes  earlier  than  Station  3. 
Station  5  ceases  10  minutes  earlier  than  Station  4. 
Station  6  ceases  45  minutes  earlier  than  Station  5. 

This  seems  to  imply  that  the  flood  current  runs  up  at  Station  1,  under  the  west  bank, 
75  minutes  longer  than  at  Station  6,  under  the  east  bank. 

TAKING  THE  SETTING  DOWN   OF  THE  EBB  CURRENTS. 

Station  5  sets  down  20  minutes  later  than  Station  6. 
Station  4  sets  down  5  minutes  later  than  Station  5. 
Station  3i  sets  down  5  minutes  earlier  than  Station  3 
Station  3  sets  down  5  minutes  later  than  Station  4. 
Station  2  sets  down  5  minutes  later  than  Station  3. 
Station  1  sets  down  10  minutes  later  than  Station  2. 

This  shows  the  ebb  current  to  set  down  under  the  east  bank,  at  Station  6, 45  minutes 
earlier  than  under  the  west  bank  at  Station  1. 

AS  TO  THE  CESSATION  OF  THE  EBB  CURRENT. 

Station  5  ceases  5  minutes  later  than  Station  6. 

Station  4  -ceases  5  minutes  earlier  than  Station  5. 

Station  3^  ceases  25  minutes  later  than  Station  3. 

Station  3  ceases  45  minutes  earlier  than  Station  4. 

Station  2  ceases  5  minut<es  earlier  than  Station  3. 

Station  1  ceases  20  minutes  earlier  than  Station  2. 

This  would  seem  to  show  that  the  ebb  current  continues  running  down  at  Station 
6,  on  the  east  bank,  75  minutes  longer  than  at  Station  1,  under  the  west  bank. 

The  greatest  diflerence  of  time  in  the  movement  of  the  current  at  any  of  the  inter- 
Tnediate  stations  is  between  Stations  3  and  4. 

That  (litt'erenco  at  setting  up  of  floo<l  was  35  minutes  against  Station  4. 

That  difference  at  cessation  of  flood  was  10  minutes  against  Station  4. 

'ill  at  diflerence  at  setting  down  of  ebb  was  5  minutes  agaiust  Station  3. 

Tliat  diflerence  at  cessation  of  ebb  wan  45  minutes  against  Station  3. 

This  shows  the  influence  of  the  middle  shoal  to  be  much  greater  at  the  time  of  low- 
water  than  at  high.  These  stations  were  4i^0  feet  apart.  On  the  crest  of  the  middle 
shoal,  Station  'S^  was  occupied  only  120  feet  from  Station  4,  and  observed  simultane- 
onsly with  Station  3.  The  comparison  shows  the  same  diflerence  between  3J  and  4  on 
the  riood-ciifrent«,  but  lessens  the  difference  on  the  ebbs,  making  the  current  set  down 
at  the  same  time  as  at  Station  4,  and  cease  20  minutes  earlier.  * 

The  floml- currents  set  up  apparently  from  IS  to  40  minutes  after  mid-stand  low- 
water,  and  cease  from  40  to  80  minutes  after  liigh-wat<»r.  This  applies  to  Stations  1 
and  2,  which  may  be  considered  representative  flood  stations. 

The  ebb  sets  down  from  40  to  55  minutes  after  mid-stand  of  high-wator,  and  ceasf  s 
from  65  to  75  minutes  after  mid-stand  of  low -water.  This  applies  to  Station  5,  which 
may  be  considered  a  representative  ebb  station. 

The  height  of  the  rise  or  fall  of  the  tide  on  shore,  at  the  time  that  the  currents 
change,  is  governed  by  the  duration  of  the  hi^h  or  low-water  stands. 

The  above-mentioned  differences  of  time  m  the  duration  of  the  same  currents,  at 
the  various  stations  on  the  cross-section,  prevent  the  obtaining  of  proportional  ve- 
locities for  each  (inarter  of  the  current,  and  necessitate  dealing  with  the  current  as  a 
whole. 
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The  following  table  gives  the  results  of  the  moasarements  at  the  several  stations: 
Table  k.—flood  currents. 


o 

3 


I    ,|Aagu8t28. 

I      |Augn«t29. 
3 

? 

4 
4 
5 
5 
6 


I  September  15 . 
I  September  2.. 
^September  1 .. 


Angust  c 


Dale. 


fP 


!    ». 


'i 

n 

■*» 
s 


Feet 
L4530 
1.3310 
1.2240 
L1780 
l.«250 
1.3310 
L4660 
L6730 
1.5560 
1.0420 
0.0093 
0. 8013 


'  Seeondt. 
23.100 
23.100 

I  24.900 
23.700 

'  24,300 
24,300 
24.000 
21.300 
21.600 
20.700 
21.300 
18,600 


'IP 

!_H 

Cubie/tgt. 
SS.564 
30,74C 

I  8e.478 
27.942 
SS.48e 
32.348 
84,944 

86,  ess 

19.368 
7.278 


From  the  total  discharges  in  cubic  feet  daring  the  current  per  sonare  foot  of  area, 
proportions  are  obtained,  opt  ween  the  stations  gauged  simultaneously  as  per  following 
table : 

Table  B,—FU)od  cummU.  ' 


Stations. 


Date. 


StaUonl  .................J    ^^^23^ 

3  !::i!!*i;'.i.*;;;.".*.*l  Aug.291] 


3 
34. 

3 . 

4 . 

4 

6 
5 


••;y;;;j  Septis 
;;•;•;•  J  Sept.  2 
••—;;;;;;  I  Sept.  i 

\ 


1.0000 
0.9160 
1.0000 
0.9168 
1.0000 
0.8191 
LOOOO 
1.0200 
1.0000 
0.6416 
1.0000 
0.8758 


Having  obtained  the  proportions  between  the  discharges  per  square  foot  of  area,  at 
the  stations  gauged  simultaneously,  proportions  are  again  obtained  from  them  with 
any  one  of  the  stations  which  may  be  selected  to  represent  unity.  In  the  case  of  the 
floods  Station  1  has  been  selected,  there  being  the  greatest  discharge  at  that  statton, 
as  by  the  following  table  : 

Table  C.  -Flood, 
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The  resulte  of  the  measarements  during  the  ebb-current  at  the  several  stations  are 
shown  on  the  next  table : 

Table  B.—Ubb-vurrenU 


Date. 


August  24 5 

August  25 J 

Septembers J 

^Septembers J 

I  August  23 i 

[September  4. J 


Pi 

sg 

►  1 1 

|S 

§11 

§ 

;^ 

« 

Feet. 

Second*. 

0.7821 

18,600 

1.2850 

20,400 

0.0368 

21,600 

0.8418 

22,200 

0.9641 

17,700 

l.OOflO 

19,500 

0.6628 

18,600 

L5780 

21.900 

1.7810 

28. 1 00 

2.4080 

24,800 

2.1690 

23,100 

1.5510 

24,000 

9  -ta  ■*» 


0*0  ( 


Oubie/eet. 
18, 617 
26,214 
20,224 
18,d77 
.  17.065 
19,676 
12,328 
84,580 
42,209 
58,514 
50,104 
37,224 


Pursuing  the  same  course  as  with  the  floods^  wo  obtain  the  two  following  tables : 
Table  B.—Ebb-cun-cnt 


Stations. 


Date. 


I 


Stationl................. ...  j|^^g^^2^ 

3 I  August  25 


«: !  ? Septembers 

J 1 1  September  3  . 

5*!!!!I!;".*.*.'.*.i.'*."!].';  l^"*^"^^" 


i  i  September  4  . 


Selecting  Station  5  to  represent  unity,  we  obtain — 
Table  F,— Ebb-current, 


Stations. 


Station  1 . 
2. 
8. 

4. 

5. 
6. 


0.1447 
0.2785 
0.2572 
0.2965 
0.7214 
LOOOO 
0.7429 


0. 5195 
1.0000 
1.0828 
1.0000 
LOOOO 
1.1529 
0.3565 
LOOOO 
0.7214 
LOOOO 
LOOOO 
0.7429 


From  Tables  C  and  F  curves  were  constructed  (see  Sheet  A)  showing  the  propor- 
tional inflow  and  outflow  per  square  foot  of  area  across  the  channel  durin^^  an  entire 
current,  the  ordinates  at  Station  1  on  the  flood  and  Station  5  on  the  ebb  being  1.0000. 
These  curves  have  been  subdivided  to  agree  with  the  number  of  divisions,  namely,  16, 
into  which  the  cross-section  area  has  been  divided.  The  water-level  used  in  obtain- 
ing the  areas  was  2  feet  above  mean  low-water,  beingoue-half  of  the  mean  rise  and  fall 
of  4  feet  as  detenuined  by  34  high  and  low  water  re^ings  at  the  inlet.   As  none  of  the 
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tides  observed  whilst  gauging  the  various  stations  happened  to  be  a  mean,  four  have 
been  selected  for  compaiison — one  flood  and  one  ebb  having  a  range  a  little  above  the 
mean,  and  one  flood  and  one  ebb  having  a  range  a  little  below  it: 


I  Range.  Reference  to  mean. 


riood.  September  15 1  4'   80  I  L.  W.      0.00  H-W.+O.JO 

Ebb,  September  5 4'   20  iH.W.  +  0.05  L.W.~0.15 

Flow!  September 2 3'   75  L.W.+  0.20'  H.W.— 0.05 

Ebb,  September  4 ,  3'  65  H.W.-0.35  L.W.      0.00 


InH]>octinjr  tho  flood-current  of  September  15,  we  find  that  Stations  3  and  3^  were 
gauged  on  that  day. 

Selecting  the  ipflow  pe;  sqnare  foot  of  area  at  Station  3,  namely,  39,488  cubic  feet 
(see  Table  A),  and  applying  the  proportion  that  the  inflow  at  that  station  bears  to 
that  of  Station  1,  namely,  U.8398  (see  Table  C)  we  And  tbe  inflow  per  square  foot  of 
area  at  Station  1,  or  unity,  to  be  (39,488  X  10.8398)  47,0*20  cubic  feet. 

A  similar  iuKpi'ction  of  the  ebb-current  of  September  5  shows  tbat  Stations  3  and  !H 
were  ganged  on  that  day. 

Selecting  the  outflow  at  Station  3  per  square  foot  of  area,  namely,  17,065  cubic  feet 
(see  Table  D),  and  applying  the  proportion  tbat  the  discharge  at  that  station  bears 
to  Station  5,  or  unity,  namely,  0.2572  (see  Table  F),  we  find  tne  discharge  per  square 
foot  of  area  at  Station  5,  or  unity,  to  be  (17,065  X  10.2572)  66,347  cubic  feet. 

Inspecting  the  flood  current  of  September  2,  it  is  foimd  that  Stations  3  and  4  were 
gauged  on  that  day.  Selecting  the  inflow  per  square  foot  of  area  at  Station  3,  namely, 
34,944  cubic  feet  (see  Table  A),  and  applying  the  proportion  that  the  inflow  at  that 
station  bears  to  Station  1,  or  nnity,  namely,  0.8398  (see Table  C),  we  obtain  the  inflow 
per  square  foot  of  area  at  Station  1,  namely,  41,610  cubic  feet  (34,944  X  10.8398). 

Again,  inspecting  the  ebb-ourrent  of  September  4  we  find  that  Stations  5  and  6  were 
gauged  on  tuat  day. 

Selecting  the  outflow  per  square  foot  of  area  at  Station  5,  namely,  50,104  cubic  feet 
(see  Table  D),  we  already  have  the  discharge  at  unity,  it  being  represented  by  Station 
5  on  the  ebb. 

Having  the  discharge  in  cubic  feet  per  square  foot  of  area  at  unity,  t.  e..  Station  1 
during  floods  and  Station  5  during  ebbs,  and  appl3ring  to  it  the  mean  proportion  found 
by  the  curves  of  proportional  discharge  per  square  foot  of  area  (see  Sheet  A),  we  are 
enabled  by  multiplying  their  product  by  the  area  of  the  cross-section  to  obtain  the 
inflow  or  outflow  of  the  entire  stream.  The  following  are  the  results  when  applied 
to  the  above-mentioned  tides : 

Total  inflow,  flood-current,  September  15,  946,558,156  cubic  feet ;  range  of  tide..  4'.30 
Total  inflow,  flood-current,  September  2,  837,642,261  cubic  feet;  range  of  tide  .-  3'.75 
Total  outflow,  ebb-current,  September  5,  792,898,419  cubic  feet;  range  of  tide  ..  4'.20 
Total  outflow,  ebb-eurrent,  September  4,  599,533,419  cubic  feet;  range  of  tide  ..  3^6^Y 

A  mean  of  these  currents  may  be  fairly  assumed  to  give  approximately  the  flow  and 
ebb  of  current  for  an  average  tide  of  4'  range. 

Then  mean  flood  =  892, 100,209  cubic  feet.  ^ 

mean  ebb  =  696,215,919  cubic  feet. 

ABSECOM  CHANNEL. 

There  was  even  greater  difficulty  in  obtaining  a  suitable  cross-section  in  this  chan- 
nel thau  in  Brigantine,  and  the  best  location  that  could  be  found  was  across  a  deeply- 
scoured  hole  off  Rum  Point.  The  cross-section  (shown  on  Sheet  I)  has  a  width,  between 
the  high- water  marks,  of  1,405  feet,  and  between  the  low- water  marks,  of  925  feet.  On 
the  south  side  of  the  cross-section  a  mud  flat,  bare  at  low-water,  runs  out  for  a  dis- 
tance of  450  feet. 

The  bottom  then  drops  off  and  runs  down  with  moderate  regularity  to  a  depth  of 
from  30  to  35  feet  close  under  the  north  bank,  which  is  nearly  vertical. 

Measurements  were  made  of  the  inflow  and  outflow  at  four  stations  on  the  cross-eec- 
tion,  the  most  southerly  one  being  about  200  feet  from  the  low-water  mark  on  the 
above-mentioned  mudflat,  and  the  most  northerly  one  aliout  135 feet  from  the  north  bank 
in  the  deepest  water.  The  mud  flat  extends  about  one-third  of  the  entire  width  of  the 
channel  into  the  water-way,  having  but  a  slight  current  over  it  during  either  flood  or 
ebb.  The  greatest  velocity  during  both  cui-rej^ts  was  at  Station  4.  The  difference  of 
time  in  the  setting  up  or  down  of  currents  between  the  opposite  sides  of  the  channel 
is  much  less  than  in  Brigantine. 
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TakiDg  the  flood  corrent  it  sets  up  at  Stations  4  and  3  simultaneoasly. 

At  Station  3,  5  minutes  earlier  than  at  Station  2. 

At  Station  2^  15  minutes  later  than  at  Station  1. 

Making  a  diflference  in  time  between  the  south  and  north  banks  of  10  minutes  in  the 
setting  up  of  the  current  in  favor  of  the  former. 

As  regards  the  cessation  of  the  flood-current  it  ceases  simultaneously  at  Stations  4 
and  3  (5  minutes  earlier  at  Station  2  than  at  Station  3,  and  simultaneously  at  Stations 
2  and  1),  making  a  difference  in  time  between  the  south  and  north  banks  of  5  minutes 
in  the  duration  of  current  in  favor  of  the  .latter. 

Taking  the  ebbs,  the  current  sets  down  at  Stations  4,  3,  and  2  simultaneously ,  and  at 
Station  1  on  the  south  side  10  minutes  earlier. 

The  ebb  ceases  20  minutes  earlier  at  the  south  bank  than  at  the  north  bank. 

The  mid-depth  velocities  taken  every  5  minutes  at  the  four  stations  throughout  flood 
and  ebb  currents  are  plotted  to  a  scale  of  distance  and  time  on  Sheets  K,  L,  M,  and  N. 
The  results  of  the  measurements  made  during  the  floods  are  given  in  the  following 
table: 

Table  G, ^Flood-currents, 


Date. 


I 


4  '  J 

2    >  September  U 

2    jSeptember  12 

J  I  ?Septeinber  13 J 


Pursuing  the  same  method  as  with  Brigantine,  two  tables  of  proportions  are  obtained 
from  the  above,  as  follows : 

Table  H. — Flood-current 


From  this  table  another  is  obtained : 

Table  K,^Flood-current 


Stations. 

Station  4... 

i 

LOOOO 

3 

0.6015 

2 

0.4077 

1 

a2886 
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The  measarements  taken  during  the  ebb-cnrrents  are  given  below. 
Tablb  li.—Ehh-eurreiUs. 


Bate. 


5  September  6 J 

I  September  18 { 

September  22 , 

I  September  17 | 


Feet 

1.7960 

1.5480 

L5Q20 

1.4370 

1.1700 

1.4180 

0.8461 


g 

I 


Seconds.  \OuJbie/tet, 
21,900  I        39l832 


21,900 
21,600 
21,900 
22,500 
21,000 
20,700 


33.792 
88,73» 
30.606 
26.460 

29,rr8 

17. 514 


From  this  table  the  following  is  obtained : 

Tablv  M.Sbb  current. 


Stationa. 


I   Dafe. 


I 


Station  4 ) 

8 S 

L:::::::::::::::::} 

J;;;;;;  •;;;;;;;;  I   Septi7 


Sept  6 
Sept  18 


1.0000 
0.8591 
1.0000 
0.9072 
1.0000 
0.6882 


Oom  this  is  again  derived- 


Table  N. — Ebh'cvrrent 


Stations. 

Station  4 

1.0000 

3 

0.8601 

2 

0.7704 

1           .          ,    , 

0.4584 

¥Tom  Tables  K  and  N,  flood  and  cnrves  were  constructed  showing  the  proportional 
inflow  and  ontflpw  per  square  foot  of  area  during  a  current,  unity  being  represented 
by  Station  4  in  both  cases.  None  of  the  tides  ob^rved  whilst  gauging  the  several  sta- 
tions in  this  channel,  happen  to  be  a  mean,  2  therefore,  1  flood  and  I  ebb,  having  a 
range  of  4^  55,  have  been  selected  for  comparison,  namely : 


Hood,  September  11 

Bbb,  September  18. 
Xbb,  September  22. 


Range. 


4'.  56 


4'.  56 
3'.»5 


Reference  to  mean. 


L.  W. 
—0.40 

H.W. 
—0.10 
—  0.30 


H.W. 

40.15 
L.W. 

—  6. 65 

— a25 


Another  has  been  selected  as  giving  approximately  a  discharge  for  a  mean  current. 
Inspecting  the  flood  of  September  11  it  is  found  that  Stations  4  and  3  (Table  G) 


Digitized  by 


Google 


APPENDIX    F.  841 

were  gauged  on  that  day.  The  inflow  of  water  per  m^uare  foot  of  area  at  Station  4y 
viz,  49,561  cnbic  feet,  is  therefore  that  at  unity,  it  bemff  represented  by  that  station. 

Inspecting  the  ebb  of  September  16,  it  is  found  that  Stations  3  and'  2  were  ganged 
on  that  day.  Selecting  the  discharge  at  Station  3  per  square  foot  of  area,  namely, 
33,739  cubic  feet  (Table  L),  and  applying  to  it  tne  proportion  it  bears  to  unity, 
namely,  0.8591  (Table  N),  the  discharge  per  square  foot  of  area  is  found  to  be  39,273 
for  Station  4,  or  unity. 

The  ebb  of  September  22  was  gauged  at  Station  2,  taking  the  discharge  there  per 
square  feet  of  area  26,460  cubit  feet  (Table  L)  and  applying  the  proportion  in  Table 
N,  namely,  0. 7794,  we  obtain  33,949  cnbic  feet  discharge  at  Station  4,  or  unity.  Fol- 
lowing the  same  method  as  used  on  Brigantine  Channel,  multiplying  the  product  of 
the  discharge  per  square  feet  of  area  at  the  station  representing  nnity  and  the  mean 
proportion  for  any  divisions  obtained  from  the  curve  of  proportional  discharges  (Sheet 
I)  oy  the  area  of  snch  divisions,  the  following  results  are  obtained  for  the  above- 
inentioned  tide : 

Total  inflow  of  flood-current  September  11, 561,923.311  cubic  feet ;  range  of  tide. .  4. '55 
Total  outflow  ebb-current  September  18,  553,410,805  cubic  feet;  range  of  tide..  4.'55 
Total  outflow  ebb-current  September  22,  478,396,131  cubic  feet;  range  of  tide. .  3.'95 

This  would  seem  to  show  that  in  Absecom  Channel  the  inflow  and  outflow  for  tides 
of  the  same  range  may  be  considered  equal  with  light  winds,  the  difference  between 
the  tides  of  September  11  and  18  of  about  li  per  cent,  being  attributed  to  the  slightly 
increased  height  as  regards  mean  levels  attained  by  the  flood  of  the  11th.  (See  page  20.) , 

Tlie  volume  of  water  voided  by  the  ebb  of  September  22  is  probably  sligntly  less- 
'  than  that  of  a  mean  tide  of  4  feet,  the  range  being  0/05  less,  and  the  low  and  high 
water  levels  lower  than  those  of  the  mean.    (See  page  20.) 

Taking  the  discharge  of  this  ebb  of  the  22d,  namely,  478,396,131  cubic  feet,  and 
applying  to  the  proportion  between  the  total  areas  of  the  two  channels,  namely,. 

%'^t  "^"^''^^^.^  /^^  Brigantine  .^  ^ould  give  a  discharge  for  Brigantine  of  664,747,- 
17,975  square  feet  for  Absecom    '  **  »  6  >      » 

700  cubic  feet,  which  is  only  4  per  cent,  less  than  the  volume  696,215,919  cubic  feet 
obtained  in  that  channel  by  measurement.    (See  page  14.) 

The  results  obtained  in  the  two  channels  would  seem  to  show  that  in  Absecom 
Channel  the  inflow  and  outflow  for  tidal  currents  of  the  same  range  and  relative  level 
are  equal,  and  that  in  Brigantine  Channel  the  inflow  exceeds  the  outflow  by  22  per  cent. 

Cubic  feet. 

Absecom  Channel  average  flood-current 478, 396, 131 

Brigantine  Channel  average  flood-current .' 892, 100,209 

Total  inflow  through  inlet 1,370,496,340 

Absecom  Channel  average  ebb-current 478,396,131 

Brigantine  Channel  average  ebb-current 696,215,919- 

Total  outflow  through  inlet.. 1,174,612,060 

The  wind  on  the  days  that  the  currents  selected  for  computing  discharges  were 
ganged  was  light  on  all  occasions,  with  the  exception  of  September  15,  during  a  flood 
in  Brigantine  Channel,  when  it  was  fresh  from  northwest.  From  its  direction  this 
wind  would  have  atenaenoy  to  obstruct  the  inflow  into  Brigantine  Channel,  so  cannot 
be  held  accountable  in  any  way  for  the  excess  of  flood  over  ebb  water  and  may  very 
possibly  have  decreased  the  percentage  of  that  excess  on  that  day,  for  we  find  that,  on 
comparison,  during  the  neaps  of  September  2  and  40  was  29  percent.,  with  light  winds, 
whilst  during  the  springs  of^  September  15  and  5,  with  a  fresh  adverse  wind  on  the  15th, 
the  excess  is  only  lO'per  cent. 

The  great  influence  of  strong  winds  upon  the  inflow  is  very  clearly  shown  at  Sta- 
tions 3  and  2  in  Absecom  Channel,  for  we  And  that  on  September  11,  at  Station  3,  with 
a  tidal  range  of  4.^55  and  light  northwest  wind,  the  average  inflow  per  square  foot  of 
area  was  29.812  cubic  feet  whilst  on  the  12th,  with  a  tidal  range  of  4.^10  only  and  a 
strong  soutnwest  wind  the  inflow  was  33,144  cubic  feet,  an  increase  of  ten  per  cent., 
the  duration  of  tide  increasing  from  6  hours  45  minutes  on  the  11th,  to  6  hours  55 
minutes  on  the  12th. 

Again,  at  Station  2,  on  September  12.  with  a  tidal  range  of  4. '10  and  strong  south- 
west wind  the  inflow  per  square  foot  oi  area  was  ^,466  cubic  feet^  whilst  on  Septem- 
ber 13,  with  a  tidal  range  of  only  3. '95  and  a  very  strong  south  wind,  the  inflow  was 
29,573  cubic  feet,  an  increase  of  no  less  than  24  per  cent.,  the  duration  of  tide  increas- 
ing from  6  hours  55  minutes  on  September  12,  to  7  hours  10  minutes  on  September  13. 

From  this  it  may  be  inferred  that  winds  of  any  strength  disturb  to  a  great  extent 
the  relations  between  the  inflow  and  the  outflow  at  Absecom  and  Little  Egg  Harbor, 
from  both  of  which  the  interior  bays  aie  supplied,  and  that  with  strong  southerly  or 
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southwesterly  winds  more  water  passes  in  at  Absecom  than  on  tides  of  ^eater  ran/g^ 
with  winds  in  other  directions.  The  fact  that  more  water  passes  in  at  Absecom  than 
flows  out  is,  to  some  extent,  supported  by  the  relative  duration  of  flood  and  ebb  tides — 
observed  whilst  ^augine. 

Average  duration  of  nood-tides,  6  hours  9S  minutes. 

Average  dnratidn  of  ebb-tides.  6  hours  07  minutes. 

In  comi)uting  the  discharges  the  mid-depths  have  been  taken  as  the  mean,  the  2|rpor 
-cent,  difference  found  to  exist  between  them  when  measured  being  allowed  to  onset 
the  difl'erence  in  range  and  levels  of  tides  used,  they  being  below  the  mean. 

EBB-€URRENT8  OVER  THE  BAR. 

The  surface  and  bottom  velocities  were  measured  at  four  stations  in  the  neighbc  r- 
bood  of  the  bar,  with  the  following  results : 

Station  1,  on  crest  of  bar;  highest  surface  velocity  l.I  miles  per  hour;  bottom  .9 
mile. 

Stations,  at  Bar  Bony;  highest  surface  velocity  .5  mile  per  hour;  bottom  .G  mile. 

Station  3,  half  way  between  Stations  2  and  4;  highest  surface  velocity  1.5  miles 
per  hour ;  bottom  1.4  miles. 

Station  4,  at  Channel  Bony ;  highest  surface  velocity  2.6  miles  per  hour;  bottom  2.2 
miles. 

The  velocities  observed  are  plotted  to  a  scale  of  distance  and  time  on  sheet  O.  Tbey 
show  that  the  currents  on  the  bar  set  down  from  W  to  40  minutes  after  middle  of  stand 
high- water  at  the  inlet,  and  cease  from  45  to  60  minutes  after  middle  of  stand  low- 
water  at  the  inlet.  St  ationsl  and  4  were  occupied  the  same  day  during  a  spring-tide  with 
a  ran^e  of  4.  '6,  the  wind  being  from  the  south .  The  highest  velocity  at  Station  1,  on  the 
<rrefttot'thebar,  wasobserved  during  the  third  quaiter  of  the  current,  when  itattaiued  its 
maximum  velocity  of  1.1  miles  an  hour  on  the  surface  and  about  nine-tenths  of  a 
mile  at  the  bottom.  Stations  2  and  3  were  occupied  the  same  day  during  a  neap-tide 
with  n  range  of  3.'35,  the  wind  being  from  the  east.  The  high  velocity  i£own  at  St»- 
tion  1  in  the  third  quarter  of  the  current  does  not  appear  at  Station  2,  the  adjoining 
■station,  where  the  niaximnm  velocity  was  obtained  during  the  second  quarter,  being 
about  eight-tenths  of  a  mile,  at  the  surface  and  six-tenths  at  the  bottom.  Whilst 
lying  at  Statitm  2,  it  was  noticed  that  the  current  was  running  much  stronger  some 
few  hundred  feet  to  the  south  ot  the  station  during  the  third  quarter  than  at  the 
station  itself,  namely,  the  bar  bony.  This  was  no  doubt  the  current  that  showed  it- 
self at  Station  1,  during  the  third  quarter,  its  northerly  edge  probably  striking  that 
station  being  forced  to  the  northward  by  the  southerly  wind  then  blowing.  As  the 
wind  was  east  when  Station  2  was  occupied,  this  north  edge  of  the  current  was  forced 
more  away  to  the  southward,  and  the  thick  of  the  current  instead  of  passing  through 
the  bar  channel  passed  over  the  shoals  to  the  south  of  it.  With  reference  to  the  in- 
shore stations,  3  and  4,  their  maximum  velocities  appear  to  extend  over  the  grt^ater 
portion  of  the  second  and  third  quarters.  Station  3  slacking  up  a  little  sooner  in  the 
third  quarter.  The  surface  and  bottom  currents  at  the  in-shore  Stations  3  and  4  seems 
to  Met  in  much  the  same  direction  at  the  off-shore  Stations  2  and  1,  the  bottom  generally 
set  from  one-half  to  one  point  to  the  southward  of  the  surface,  both  of  them,  however, 
swinging  with  great  irregularity. 

There  was  considerable  sea  on,  when  these  stations  were  occupied,  and  consequently 
great  precision  cannot  be  expected  in  either  velocity  or  direction  of  current.  The 
measurements  were  extended  to  a  minute  in  time  at  the  off-shore  stations  in  hopes  of 
neutralizing  errors  caused  by  motion  of  boat  and  float.  The  directions  during  each 
Jiour  of  current  are  tabulated  below. 


FiTOt  hoar . . 

Second  liour 

Third  hour 
Fourth  bntir 
r Jth  hoar  . . 

Sixth  hoar . . 


Station  4,  wind  S.  ,  Stotion  3,  wind  B. 


SE.  hy  8.  i  8.  to 

8SB. 
SSK.  toSK.  byS.. 


8 

^.  to  SE.  by  8  . 
8E.byS 


I 


SE.  bv  S.  i  S 

SE.byS.  f8 i  SB.  by  8 

SE.  bv8.  IS SE.  by  S.  to  SE. 

byE. 
SSE.  to  8.  by  E.  '  SE.  by  E.  to  SE  . 
and  8E.  by  8.      I 


StAtion  2,  wind  £. 


BSE.  to  SB.  byE. 

ESE.toSE.  byE. 

BSE.  IS.  to  SB  . 
SB.  toK.SB.  |S. 
ESB.toSB 


SE.byE.toESB. 


Station  1,  wind  S. 


B.  by  8.  to  SE.  by 

E. 
SB.  by  B.  to  SB.  by 

SE.'to  88E. 
8E.  to  SE.  hv  8. 
SB.  by  8.  t4>  SB.  by 

8E.'byB.toBSB. 


As  the  nsetbod  employed  in  gauging  the  inlet,  a  few  words  are  perhaps  necessary. 
Of  course  running  the  floats  between  ranges  and  observing  the  velocities  from 
shore  would  be  preferable  to  measuring  them  off  a  log-reel,  but  in  the  high  velocities 
found  in  tidal  waters  the  former  method  is  not  practicable,  owing  to  the  length  of 
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time  couAiiuied  \n  )  icking  up  floato  and  letting  tbem  go  again^  especiaMy  as  rapidity 
iu  uiukiug  consecutive  measurenients  is  the  most  important  feature  in  gauging  tidal 
waters,  an  interval  of  5  minutes  being  about  the  longest  that  should  be  flowed  to 
lapse,  o  win^  to  the  rapidity  and  variableness  of  the  changes  in  velocity.  That  the  mid- 
de})th  velocity  bears  a  close  relationship  to  the  mean,  iu  some,  if  not  all  tidal  waters, 
has  beeu  ascertained.  The  only  point  open  to  question  in  the  method  used  in  gauging 
Absecom  Inlet  is,  whether  the  volumes  of  water  passing  any  two  given  points  on  a 
croHs-section  always  bear  the  same  proportion  to  one  another,  irrespective  of  the  range 
of  tide.  Itisonly  reasonable  to  suppose  that,  putting  aside  the  inliuenceof  high  winds, 
such  is  the  case.  This  chance  of  error  can  of  course  be  overcome  by  occupymg  every 
station  in  a  cross-section  simultaneously. 

In  cross-sections  of  any  great  width  tnis  would  necessitate  the  employment  of  a  large 
number  of  boats,  as  in  no  case,  if  good  results  are  required,  should  the  stations  be 
more  than  200  feet  apart.  Also,  if  a  mean  discharge  should  be  reouired,  it  would 
uece^sitat'C  the  repetition  of  such  gauging  for  several  days,  until  the  discharge  of 
a  currcut  of  mean  range  of  tide  were  obtained.  These  conditions  complied  with, 
there  is  no  reason  why  the  volumes  of  tidal  waters  canuot  be  gaugecl  with  a  very  close 
approximation  to  correctness.     . 

As  regards  the  effect  of  friction  in  taking  the  line  off  the  reel,  in  high  velocities  it 
may  be  discarded,,  and  iu  low  velocities  it  can  to  a  great  extent  be  neutralized  by  a 
Judicious  feeding  of  the  line  off  the  reel  by  the  perscms  tending  it. 
Very  respectfully,  your  obedient  servant, 

G.  Daubenby, 

Civil  Assistant 

Col.  William  Ludlow, 

Corps  of  Engineers f  U,  S.  J, 

The  computation  of  the  tidal  discharges  referred  to.in  this  report  are  appended. 


BRIO  AN  TINE  CHANNEL. 

(Floodcarrent,  September  15;  range  of  tide,  4'.30;  inflow  in  cubic  feet  per  square  foot  of  area  at 

Station  1=47.020.1 


Number  of  diviaion. 


1. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Xill. 

XIV. 

XV  . 

XVI. 


Is 


47,020 
47.020 
47,020 
47,020 
47,020 
47.020 
47,020 
47,020 
47,020 
47,020  ,  ^ 
47,020  I  X 
47,  020  I  X 
47,020  I 
47,020  ! 
47,020  ' 
47,020  i 


r 


0.080 
0.108 
0.225 
0.400 
0.5M 
0.773 
0.833 
0.704 
0.726 
0.770 
0.810 
0.854 
0.870 
0.041 
0.901 
0.780 


¥ 


no 

755 

2,150 

2.343 

2,220 

1.002 

1,220 

407 

613 

702 

820 

1,029 

1,806 

2,929 

3,423 

2,437 


Totallnflow. 


1 


II 


OubiefeeL 

15S,166 

a.  884, 017 

22, 841. 210 

44,067,245 

62, 255, 714 

69, 130, 968 

47,784.666 

16, 451, 742 

20,892,067 

25, 410. 360 

81,577,681 

41, 319, 619 

74, 643, 104 

237, 314, 754 

159, 501, 103 

80, 878, 750 


946, 558, 156 
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(Ebb-current,  September  5;  range  of  tfde,  4'.20 ;  outflow  in  cubic  feet  per  aquaro  foot  of  area  at  Station 

5=66.347.] 


Number  of  division. 


I. 

n. 

Ul. 

IV, 

V. 

VI.. 

vn. 
vm. 

IX. 

X. 

XI. 

XII.. 

XITI. 

XTV.. 

XV. 

XVI. 


Total  outflow. 


Outflow  in  cubic 
i    feet  at  unity  or 
SUUonS. 

Mean  proportion 
of  division. 

1 

1 

1  Area  oi  division 
1      in  square  feet 

pi 

Cubic  feet. 

66,347 

X 

0.0» 

X 

110 

= 

401,402 

66.847 

X 

a366 

X 

765 

=r 

18, 333, 79S 

66,347 

X 

0.761 

X 

2,159 

= 

109, 009. 088 

66,347 

X 

0.062 

X 

2,343 

— 

149,644,674 

66,347 

X 

0.990 

X 

2,229 

:= 

146,409,427 

66,347 

X 

0.881 

X 

1,902 

r= 

111,176.349 

66,347 

X 

0.003 

X 

1,220 

= 

48,809.101 

66.847 

X 

0.288 

X 

497 

r=- 

9, 496, 674 

66,347 

X 

0.270 

X 

613 

= 

10,961.161 

66.347 

X 

0.269 

X 

702 

=  ,        12,528,930 

66,347 

X 

a262 

X 

820 

=          14, 254. 065 

66,347 

X 

0.262 

X 

1,029 

=          17, 887, 077 

66,347 

X 

0.260 

X 

J.  806 

= 

32,232.537 

66,347 

X 

0.276 

X 

2,929  '  = 

63, 635.  555 

66,347 

X 

0.205  1  X 

3.423 

=: 

46, 557.  000 

66,347 

X 

0.072  1  X 

1 

2,437 

= 

11,641,581 

792, 898. 41» 

„ 

, 

f  Flood-current,  September  2;  range  of  tide,  3'.75 ;  inflow  in  cubic  feet  per  square  foot  of  area  at  Sta- 

Uon  1  =  41.610.1 


Number  of  division. 


I  . 

n. 

HI  . 

IV. 

V. 

VI. 

VII. 

VUI. 

IX. 

X  . 

XI. 

XII. 

xm. 

XIV  . 

XV. 

XVI  . 


Total  inflow. 


41, 610 
41, 610 
41, 610 
41, 610 
41,610 
41, 610 
41, 610 
41,610 
41, 61U 
41, 610 
41, 610 
41, 610 
41, 610 
41, 610 
41,610 
41, 610 


§ 

Li 


0.030 
0.108 
0.226 
0.400 
0.604 
0.773 
0.833 
0.704 
0.725 
0.770 
0.810 
0.854 
0.879 
0.941 
0.901 
0.780 


JS«S 


no 

755 

2,159 

2,343 

2,229 

1,902 

1.220 

497 

613 

702 

820 

1.029 

1,806 

2,929 

3,423 

2,437 


Cfubic/eet. 

137. 312 

a.  392.869 

20,213,084 

38. 996.  736 

.  55,092,436 

61. 176,  760 

42,286,407 

14.  558,  rJ3 

18, 492. 425 

32. 491,  81S 

27,944,387 

36.565,294* 

G6, 054, 615 

210, 009. 223 

141, 145, 603 

79, 094. 545 


837. 642,  261 
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{Ebb-onrrent,  September  4 ;  range  of  tide,  3'.65 ;  onttfowin  cubic  feet  per  square  foot  of  area  at  Station 

5=50.104  ] 


I. 

n. 

III. 

IV. 

V 

VI. 

VII. 

VIII. 

IX. 

X 

XI. 

xn. 
xiu. 

XIV. 

XV. 

XVI. 


Number  of  division. 


Total  outflow . 


w  in  cubic 
at  unity  or 
ion  5. 

proportion 
division. 

h  ' 

H    1 

1 
1 

! 

it 

Ill 

f 

ti  1 

II 

C 

^ 

<     t 

1 

<§^ 

50,104 

X 

0.055 

X 

1 
no 

Cubie/eet. 
303.122 

50.104 

X 

0.366 

X 

755 

13.845.255 

50,104 

X 

0.761 

X 

2,159 

82, 320, 961 

50,104 

X 

0.962 

X 

2,343 

= ' 

112.  932. 383 

50,104 

X 

0.99U 

X 

2,229  , 

110.513,995 

50.104 

X 

0.881 

X 

1,902  1 

= 

83,957,308 

50,104 

X 

0.603 

X 

1,220  ! 

=  1 

36, 859, 491 

50,104 

X 

0.288 

X 

497  t 

= 

7. 171, 666 

50,104 

X 

0.270 

X 

613 

= 

8,292,711 

50,104 

X 

0.269 

X 

702 

= 

9.461,522 

50,104 

X 

0.262 

X 

820, 

= 

10,761.865 

50,104 

X 

0.262 

X 

1,029  1 

= 

13,507,912 

50,104 

X 

0.269 

X 

1,806 

= 

24,341,180 

50,104 

X 

0.276 

X 

2,929 

=  1 

40.494,850 

50,104 

X 

0.205 

X 

3,423 

■^ 

35,977,760 

50,104 

X 

0.072 

X 

2.437 

—  \ 

8,791.440 

.... 

1 

•-I 

699,533.410 

ABSECOM  CHANNEL. 

{Flood-current,  September  11 ;  range  of  tide,  4'. 55 ;  inflow  in  cubic  feet  per  square  foot  of  area  nt  Sta- 
tion 4=49,561.1 


Number  of  division. 

Inflow    in    cubic 
feet  at  unity  or 
SUtion  4. 

ii 
JL 

0.043 
0.100 
0.154 
0.241 
0. 318 
0.375 
0.427 
0.506 
0.758 
0.985 
0.909 
0.350 

1 
1 

! 

X 
X 

X 
X 

^ 

M 

518     = 

187  1  -= 

365  1  = 

796  1  = 

1,116     = 

1,346     = 

1,884     = 

2.417     = 

2,741  1  = 

3.241     - 

3,068     = 

296  1  = 

i 

Inflow  at  division 
during  current. 

I 

49,561 
49.561 
49,561 
49,561 
49.561 
49,661 
49,561 
49,561 
49,561 
49,561 
49,561 
49,5«I 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

Oubic/eH. 
1, 103, 026 

II , 

926,705 

in 

2,786.830 

IV   

9,507,630 

*V 

17, 588. 620 

VI 

25, 016.  Oil 

VII   

30,870.458 

VIII 

60,013,662 

IX 

102, 972, 170 

X     

158,218.613 

XI 

138. 185, 030 

XII 

5,134,648 

Total  inflow 

561,923,311 

! 
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[Ebb-cniTent,  September  16;  nm^e  of  tide,  4'.55;  outflow  in  cubic  foot  per  square  feet  of  area  at  Sta- 
tion 4=  3»,  273.] 


Number  of  division. 


I.. 
II. 

in. 

IV.. 

v.. 

VI.. 

vn.. 
vui., 

IX.. 
X.. 
XI.. 

xu.. 


89,273 
39,273 
39,273 
39,273 
89.273 
39,273 
80,273 
39,378 
39,273 
39,273 
39,273 
89,273 


Total  oatllow. 


u 

M 

r 


0.060 

a  122 

0.214 
0.360 
0.554 
0.714 
0.798 
0.835 
0.904 
0.988 
0.909 
0  850 


518  I  = 
187  = 
365^  =  I 
796 

1,116 

1,346 

1,884     = 

2.417 

2,741 

3.241 

3,068 
296 


5S 


Cubic  feH. 

1, 017. 163 

895, 96S 

3,  067, 5»1 

11,441,556 

24. 280;  894 

37,742,774 

59,043.972 

79, 260. 000 

97, 812.  500 

125. 755.  491 

109.  .524,  242 

4.068.654 


553,410,805 


[Ebb-cuirent,  September  22;  range  of  tide,  3^.95 ;  ontflow  in  cubic  foot,  per  sonar*  foot  of  area  at  Sta- 
tion 4.  =88,949.] 


I. 
II. 

ni. 

IV. 

V  . 

VI. 

VII. 

vm. 

IX. 
X. 

XI. 
XII. 


Number  of  diviaion. 


I 


33,949 

83,949 

33,949 

33.949 

33.949 

33,949 

33,919 

83,949 

33,949  ; 

33,949 

33.949 

33,949 


0.050 
0.122 
0.214 
0.366 
0.5iS4 
0.714 
0.798 
0.835 
0.904 
0.988 
0.909 
0..350 


II 

ta 


518 

187 

365 

796 

1,116 

1,346 

1,884 

2.417 

2. 741 

3.241 

3,068 

296 


IS 

'^  be 

■5  o  g: 


Total  outflow  . 


I 


Cfttbic/eet. 

879, 2S6 

774.520 

2, 657, 884 

9,890.666 

2(»,  984.  782 

:{2,  626, 682 

51,  040,  353 

68.516,190 

84.  IJl.  560 

liW%  709, 000 

94.  678.  043 

:t,  517, 146 

478,  396, 131 


F  27. 

SURVEY  FOR  AN  ICE  HARBOR  AT  THE   HEAD  OF  DELAWARE  BAY,  NEAR 
MORRIS  LISTON'S  OR  REEDY  ISLAND. 

The  above-named  survey  was  ordered  by  river  and  harbor  at^t  of  June 
14,  1880j  in  pursuance  of  reports  from  this  office  of  January  24  and  28, 
1880,  printed  in  Annual  Keport,  Chief  of  Engineers,  1880,  pages  611  to 
614. 

The  field-work  was  executed  in  October,  1880,  and  the  chart,  of  which 
a  trsicing  is  herewith  for\^^arded,  was  prepared  during  last  winter  and 
spring. 
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The  vicinity  of  Recnly  Island  had  been  examined  the  year  previous. 

The  study  of  the  most  suitable  method  of  construction  to  be  adopted 
for  this  harbor  is  not  yet  complete,  but  is  in  progress  and  will  be  made 
the  subject  of  a  special  report  l>efore  the  end  of  the  year. 

Consultatiim  with  those  interested  in  the  navigation  of  the  Delaware 
discloses  a  predominating  weight  of  opinion  in  favor  of  the  vicinity  of 
Liston's  over  Reedy  Island,  as  the  proper  location  for  the  harbor.  The 
construction  will  depend  partly  upon  the  location,  but  it  may  be  said 
that  subsequent  investigation  tends  to  confirm  the  conclusions  sug- 
gested in  Colonel  Ludlow's  report  of  January  24, 1880,  namely:  that  the 
structure  should  be  entirely  detached  from  the  shore,  and  be  built  of 
iron  piles  rather  than  stone  piers. 

The  most  advantageous  position  indicated  by  the  charts  seems  to  be 
in  the  vicinity  of  the  intersection  of  the  Finn's  Point  Ranges  with  the 
Port  Penn  Ranges. 

These  ranges  make  such  an  angle  \iith  each  other  as  to  compel  ves- 
sels to  haul  nearly  5  points  to  the  eastward  to  pass  from  one  course  to 
the  other,  the  channel  cutting  off  the  intersection.  Sailing  vessels  in 
winter  can  generally  get  as  far  as  Liston's  even  with  a  northeast  wind, 
and  are  frequently  unable  to  get  further,  both  by  reason  of  the  change 
of  course  and  the  masses  of  drifting  ice  encountered  near  the  head  of 
the  bay. 

Placing  the  ice-harl)or  outside  and  to  the  westward  of  the  ranges 
avoids  any  possible  interference  with  vessels  pursuing  their  voyages, 
while  it  would  be  perfectly  accessible  to  such  as  may  require  its  protec- 
tion, whether  on  the  outward  or  inward  passage. 

The  preliminary  estinmtes  giv^en  in  the  report  before  alluded  to  were 
$158,000.  It  seems  probable  that  the  completed  structure  will  require 
a  total  expenditure  of  about  $250,000. 

The  necessity  of  this  harbor  to  the  navigation  of  the  Delaware,  par- 
ticularly during  the  winter  season  and  from  three  to  five  months  of  the 
year,  has  been  urgently  pressed  upon  the  attention  of  this  office  by  the 
various  commercial  interests. 

It  is  hazardous  even  for  an  iron  steam?r  to  anchor  when  exposed  to 
the  pressure  of  moving  ice,  and  there  is  no  doubt  that  the  <Hmstru<;tion 
of  suitable  ice-harbors,  and  in  ewiHH'ial  one  near  the  head  of  the  bay,  is, 
next  to  the  permanent  d(»epening  of  the  navigation,  and  even  taking 
preceden<'e  of  this  in  winter,  the  most  valuable  improvement  needed  for 
the  commerce  of  the  Delaware  River. 

A  i^reliminary  api)ropriation  of  $100,000  is  recommended  ti<>r  this  pur- 
pose. 
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IMPROVEMENT  OP  HARBORS  AND  RIVERS  ON  EASTERN  SHORE  OP 
CHESAPEAKE  BAY;  AND  OP  THE  SUSQUEHANNA,  BUSH,  AND  PA- 
TAPSCO  RIVERS  IN  MARYLAND,  ON  THE  WESTERN  SHORE;  OP  BROAD 
CREEK,  DELAWARE;  OP  JAMES  AND  APPOMATTOX  RIVERS  AND 
ONANCOCK  HARBOR,  VIRGINIA;  OF  GREAT  KANAWHA,  ELK,  AND 
SHENANDOAH  RIVERS,  WEST  VIRGINIA;  OF  NEW  RIVER,  VIRGINIA 
AND  WEST  VIRGINIA;  AND  OF  CAPE  FEAR  RIVER,  NORTH  CAROLINA. 


report  of  lieutjuivaxt-colokel  william  p.  craighill,  corps  of 
engineers,  officer  in  charge,  for  the  fiscal  year  ending 
june  30,  1^1,  with  other  documents  relating  to  the  works. 

United  States  Engineer  Office, 

Baltimore,  Md.y  July  27,  1881. 
General:  I  have  the  honor  to  forward  herewith  the  annual  report 
for  the  year  ending  June  30,  1881,  for  works  of  improvement  of  rivers 
and  harbors  and  of  surveys  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  JJ.  S.  A. 


Lieutenant  Colonel  of  Engineers. 


G  I. 

IMPROVEMENT  OF  THE  CHANNEL  OF  THE  SUSQUEHANNA  RIVER  ABOVE 
AND  BELOW  HAVRE  DE  GRACE,  AND  TO  COMPLETE  THE  WORK  AT 
THE  FISHING  BATTERY  LIGHT  STATION.  NEAR  SPE8UTIE  ISLAND. 

The  first  operations  of  the  United  States  for  the  improvement  of  the 
navigation  of  this  x)ortion  of  the  river  w^ere  in  1858,  as  detailed  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1880,  beginning  at  page) 
615,  and  the  history  of  the  work  was  there  brought  down  to  June  30, 
1880.    Prior  to  that  date  very  little  had  been  done  since  1871. 

An  appropriation  of  $28,000  was  made  June  14, 1880,  in  pursuance  of 
the  following  estimate  of  January  17, 1880: 

Dredging  a  channel  for  navigable  use  to  a  deptb  of  12  feet  at  mean  low-wa- 
ter, between  Havre  de  Grace  and  Spesutie  Island $12, 000 

Dredging  and  other  work  for  Fish  Commisaion  at  or  near  Battery  light 15, 000 

Removal  of  cribs,  &.C.,  above  Havre  de  Grace 1,000 

Proposals  for  work  under  the  first  of  these  items  were  invited  by  ad- 
vertisement of  July  28, 1880.  In  the  specifications  it  was  stated  the 
depth  of  dredging  would  average  from  3  to  4  feet,  in  order  to^attain  the 
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required  depth  of  channel  of  12  feet  at  mean  low-water.  The  material  to 
be  removed  was  found  to  be  one-third  stiff  clay  and  the  remainder  sand 
and  alluvium.  The  material  excavated  was  to  be  dumped  in  water  from 
5  to  11  feet  in  depth,  in  places  to  be  provided  by  the  contractor,  and  to  be 
approved  by  the  United  States  engineer,  without  expense  to  the  United 
States.  Care  was  taken  as  usual  to  select  places  where  the  material 
thus  dumi>ed  would  not  be  a  new  obstruction  to  navigation  and  would 
not  be  brought  back  into  the  channel  again  under  the  intluence  of  the 
fluvial  and  tidal  currents. 

The  contract  wa^  awarded  to  the  Morris  &  Gumings  Company  of 
New  York,  at  148  cents  per  cubic  yard  for  material  excavated  and  re- 
deposited. 

They  commenced  work  September  24, 1880,  and  continued  until  De- 
cember 1,  when  a  suspension  was  caused  by  the  ice.  They  resumed 
March  16, 1881,  and  completed  their  engagement  April  12,  1881.  The 
material  removed  under  the  contract  amounted  to  81,576  cubic  yards. 
The  result  of  the  dredging  was  to  restore  a  navigable  channel  of  12  feet 
at  mean  low- water,  with  a  width  of  not  less  than  90  feet  except  where 
the  depth  before  dredging  was  11  or  11 J  feet,  and  at  such  places  the 
width  excavated  was  only  4o  feet. 

Early  in  December,  1880,  a  number  of  the  old  *^boom  cribs"  above 
the  railroad  bridge  at  Havre  de  Grace  were  removed  by  the  use  of  dy- 
namite very  promptly  and  successfully  by  Mr.  C.  L.  Kalmbach,  the  effi- 
cient superintendent  of  such  explosives  on  the  James  River,  who  wa^j 
brought  to  the  Susquehanna  for  temporary  duty.  The  cost  of  the  work 
was  less  than  $1,000.  An  extract  from  Mr.  Kalmbach's  report  of  De- 
cember 6,  1880,  follows: 

I  commenced  work  at  noon  of  November  30, 1880,  at  the  uppermost  pier  in  the  chan- 
nel. The  ice  was  4  to  5  inches  thick,  and  enabled  us  to  ^et  along  more  rapidly  than 
we  could  in  open  water.  At  noon  of  December  4  the  ammunition  gave  out,  bat  we 
had  wrctked  sixteen  piers  and  broken  a  protruding  comer  of  the  seventeenth,  the 
outermost  of  the  three  next  the  canal.  The  cribs  in  the  channel  are  entirely  gone  and 
those  in  shallow  water  have  their  frames  thoroughly  broken  up.  Of  the  133  torpedoes 
tired,  fully  one-fourth  were  nsed  to  blow  the  sand  and  nmd  away  from  the  sides  of  the 
cribs  so  as  to  enable  the  wrecking  charges  to  be  placed  close  under  the  bottoms.  The 
depth  of  water  attained  around  tneio  was  8  to  12  feet. 

Borne  of  the  bracing  timbers  on  the,  inside  are  still  in  position,  held  down  by  the 
weight  of  the  stone  filling,  but  the  outside  frames  of  all  the  cribs  are  entirely  gone. 
It  is  not  likely  anything  will  remain  of  cribs  or  filling  after  the  ice  goes  in  the  spring. 

The  cribs  removed  were  of  timbers  from  12  to  16  inches  square,  well 
tied  together,  bolted  and  filled  with  stone.  The  horizontal  dimensions 
were  about  15  by  20  feet,  the  depth  varying  from  8  to  18  feet.  They 
were  built  on  the  mud,  having  planked  bottoms.  Some  had  sunk  in  the 
mud  (the  heaviest)  as  much  as  8  feet.  It  was  not  expected  to  remove  all 
of  them  completely.  The  object  was  to  give  such  a  depth  over  them  that 
.  ice  would  pass  readily  over  them  and  not  hang. 

In  February,  1881,  an  ice  gorge  formed  near  Havre  de  Grace,  of  which 
the  following  account  is  given  from  observations  made  by  Mr.  W.  J. 
McCullough : 

The  ice  commenced  breaking  up  in  the  night  of  11th  and  12th  and  the  first  gorge 
was  formed  at  Rock  Run,  at  upper  6nd  of  town  of  Port  Deposit,  extending  across  to 
Spenser's  Island,  on  the  western  bank ;  this  was  at  about  5  a.  m.  on  the  12th.  Break- 
ing ofi*  along  western  end  of  gorge,  the  ice  then  passed  down  the  western  side  of  the 
river  1  mile,  to  Cari-'s  Battery,  then  in  a  straight  line  to  head  of  Watson's  Island^ 
along  the  flats  on  the  western  side  of  the  river,  piling  up  on  the  fiats  from  4  to  15  feet 
above  low-water  and  from  6  to  20  feet  high  about  the  island.  Thence  forcing  its  way 
around  north  end  of  island,  it  passed  down  the  eastern  side  of  river  and  island  until 
it  met  the  solid  ice  above  railroad  bridge,  when  it  gorged  near  Verdin*s  wharf  and 
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•end  of  island,  the  ice  piling  back  to  head  of  island.  This  mass  of  ice,  it  may  be  well 
to  note,  did  not  break  away  at  all,  but  has  simply  melted  and  disappeared  in  large  part. 

When  this  last  gorge  had  formed  on  eastern  side  an<l  at  foot  of  Watson's  Island,  the 
other  gorge  on  western  side,  at  head  of  island,broke  away  at  abont  12  noon  on  Saturday, 
12th,  stopping  only  for  a  few  minutes  at  lower  end  of  island  and  outlet  locks  of  canal, 
which  latter  is  covered  to  a  depth  of  15  or  20  feet. 

It  may  be  noted  that  the  gorge  at  head  of  island,  did  not  form  on  line  of  old  boom 
piers,  but  on  shoal  in  tlie  river.  A  careful  examination  discovered  no  traces  of  these 
piers  except  the  two  near  canal  bank,  which  were  not  blown  up  last  year.  After  pass- 
ing lower  end  of  Watson's  Island  and  canal  locks  as  above,  the  ice  passed  through 
bridge  piers  and  down  the  "main"  or  western  channel  until  it  encountered  the  heavy 
solid  ice  extending  up  from  Spesutie  Island  to  near  Donoho's  Battery  light,  when  it 
formed  a  gorge  above  the  Battery,  extending  across  the  channel  and  over  on  to  the  flats 
on  either  si<le.  This  gorge  backed  the  ice  in  heavy  masses  up  stream  to  a  line  joining 
the  head  of  the  Penny  shoals  and  the  Furnace  wharf,  above  Point  Concord  light,  the 
ice  extending  from  the  bottom  up  to  4  or  5  feet  above  low-water.  Deflected  oy  this 
dam  near  Point  Concord,  the  still  down-flowing  ice  and  water  forced  a  passage  over 
the  flats,  in  a  southeasterly  course,  toward  Turkey  Point  (at  mouth  of  £lk  River)  and 
80  passed  out  to  the  bay. 

On  the  22d  and  23d,  when  examination  was  made,  the  ice  ahove  railroad  bridge  was 
still  piled  up  from  5  to  15  feet  high  on  the  flats  along  western  bank  of  river,  as  hi^h 
up  as  Lapidum,  and  on  the  east  bank  from  Port  Deposit  to  a  quarter  mile  above  rail- 
road bridge  from  4  to  10  feet  high.  For  a  mile  below  the  bridge  the  western  channel 
is  open  and  a  narrow  opening  permits  small  vessels  to  get  out  by  the  old  channel  close 
under  western  shore,  but  the  main  channel  is  still  filled  with  ice. 

Much  ice  remained  above  and  below  Havre  de  Grace  as  late  as  flie  1st 
of  Marcli,  1881. 

Operations  were  commenced  at  the  Fishing  Station  at  Donoho's  Bat- 
tery light  in  Jidy,  1880.  The  work  desired  by  the  Fish  Commissioner 
was  the  removal  of  the  old  riprap  w^all  around  the  lighthouse,  the 
inclosing  of  the  whole  area  of  the  site  with  a  new  wall,  using  the  mate- 
rial of  the  old;  the  dredging  of  a  large  part  of  the  iuclos^  area  to  a 
depth  of  7  feet  at  mean  low- water;  filling  in  a  portion  of  the  site  above 
high- water  mark  to  receive  sheds,  &c.;  dredging  a  channel  to  connect 
the  inclosed  area  with  the  main  channel  of  the  river ;  the  building  of  a 
crib  outside  the  basin,  intended  for  a  mooring  wharf;  the  putting^p  of 
a  crane  to  aid  in  handling  fish,  ice,  &c. ;  and  the  construction  of  a  plat- 
form outside  the  basin,  upon  which  to  draw  up  the  seines.  All  this  has 
been  essentially  completed  except  the  last  item.  It  is  believed  the 
expenditure  of  $2,000  in  the  year  beginning  July  1, 1881,  will  complete 
the  fishing  station  to  the  satisfaction  of  the  Commissioner. 

The  appropriation  of  $15,000  of  March  3, 1881,  was  for  the  river  above 
and  below  Havre  de  Grace.  No  part  of  it  was  spent  above  Havre  de 
Grace  prior  to  July  1,  1881.  An  examination  made  in  May,  1881,  indi- 
cated the  necessity  for  the  removal  of  75^000  cubic  yards  of  material 
between  Havre  de  Grace  and  Port  Deposit,  to  make  a  channel  12  feet 
deep  at  mean  low-water  and  50  feet  wide. 

Some  additional  dredging  may  also  be  needed  to  give  greater  width 
to  the  channel  below  Havre  de  Grace.  To  determine  the  extent  of  this 
a  resurvey  is  needed,  which  will  be  soon  made,  and  thereafter  a  special 
rei»ort. 

Money  statement. 

July  1,  1880,  amount  available $28,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 15, 000  00 

143,000  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstaudiug 
liabilities  July  1, 1880 35,878  31 

July  1, 1881,  amount  available 7,121  69 
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Abitract  of  proposals  for  dredging  SMque^nna  Rhtr,  Maryland,  opened  at  12  o'clock  m. 

August  le,  1H80. 


So. 


Name. 


K«8idenoe. 


'  Time  of  comple-     Price  per 
I  tion.  eubic  yard.  > 


F.Pidgeon^jr 

F.B.Colton 

E.  Brainardjr 

AmericMi  Ih^gtng 

Company. 
Morris   Sc   Cnmings 

Dredgiog  Company 


I 


New  York. 
Wilmington.  Del.., 

New  York 

PbUadelphia 

New  York 

Georgetown,  D.  C  . ' 


Provided  in  spe*  I 
cification*. 


10  15J 
15 
18 
18 

HI 

18 


Remarks. 


Measured  in  soows. 
Do. 


Measored  in  scows. 


Contract  with  Morris  &.  Cumlngs  Dretlging  Company. 


G    2. 

IMPROVEMENT   OF   NORTHEAST  RIVER,  MARYLAND. 

Upon  a  report  Jiiid  an  estimate  fi'om  the  Engineer  Department,  an 
appropriation  of  $10,000  was  made  for  this  river  in  June,  1872,  which  was 
expended  in  carrying  out  the  project  estimated  for ;  namely,  making  a 
channel  60  feet  wide  at  bottom,  with  a  ruling  depth  of  5  feet  at  mean 
low-water,  from  the  5-foot  curve  near  the  mouth  of  the  river  to  the 
wharf  at  Northeast,  and  making  a  turning  basin  in  front  of  the  wharf 
about  120  feet  square.  Originally  there  were  shoals  below  the  town  with 
less  than  2  feet  of  water  on  them  at  low-water. 

This  work  was  done  by  contract  in  1872  and  1873.  Nothing  further 
was  done  for  this  place  until  1879,  when  Congress  directed  a  resurvey. 
which  was  made  in  October,  1879.  It  was  found  that  while  the  dredged 
channel  had  stood  quite  well,  somewhat  greater  depth  was  desired  by 
the  community. 

Congress  made  an  appropriation  of  $5,500  June  14. 1880.  A  contract 
was  entered  into  with  Mr.  Van  Patten,  at  the  rate  oi  24  cents  per  cubic 
yard  for  dredging  and  redepositing,  scow  measurement.  The  work  be- 
gan September  16, 1880,  and  continued  through  October  and  November, 
when  a  suspension  was  caused  by  ice.  The  work  was  renewed  March 
15, 1881,  and  completed  at  the  close  of  April. 

It  is  only  about  5  miles  from  the  town  of  Northeast  to  the  mouth  of 
the  river  of  the  same  name.  The  result  of  the  contract  of  1880-'81  has 
been  a  channel  with  not  less  than  from  5^  to  6  feet  at  mean  low- water. 
An  enlarged  turning  basin  has  been  excavated  near  the  town,  to  which 
a  depth  of  8  feet  was  given.  Where  a  small  stream  comes  into  the  river 
just  below  the  wharves,  and  brings  down  much  sand  and  mud,  the  depth, 
for  200  feet  in  length,  has  been  made  10  feet 

The  quantity  of  material  removed  has  amounted  to  19,876  cubic  yards, 
measured  in  the  scows. 

The  dredged  material  was  deposited  in  coves  (m  either  side  of  the 
river,  at  as  great  a  distance  as  possible  from  the  channel,  so  as  to  avoid 
any  danger  of  its  being  washed  buck  again. 

Northeast  is  a  thriving  town,  with  a  population  of  about  1,200.  It 
does  a  large  business  in  merchandise,  and  contains  a  number  of  manu- 
facturing estiiblishments  of  various  kinds.  A  large  amount  of  grain  is 
shipped  from  the  town,  and  a  good  business  is  done  in  railroad  ties, 
spokes,  staves,  &c.    Two  vesseli,  respectively  of  120  and  90  tons,  trade 
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regularly  to  Northeast,  and  others  make  occasional  trii)s.     At  long 
intervals  a  steamboat  is  seen  at  the  wharves. 

The  location  of  the  town  on  the  railroad  to  Baltimore  and  Philadel- 
phia makes  that  the  chief  route  of  the  trade,  and  keeps  down  the  com- 
merc<e  on  the  river. 

Money  statement 

July  1,  18H1,  amoimt  available $5,500  00 

July  I,  IH^I,  ainoaut  expended  during  tiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,499  62 

Amount  available 38 


Abstract  of  proposals  for  dredging  Northeast  KiveTf  Maryland^  opened  at  12  to.,  August  17, 

1880. 


;  :  Time. 

Xo.  Napie.  I         Renidence. 1  cu Wc  yS?d. 

Commence,  i    Complete.    ; 


F.  Pidgeon,  jr New  York -  Within   fls-  i  Within   As-  $0  55 

I     cal  year.  cal  year.      ' 

J.  Van  Patten PhUadelphia '  Nov.  1 5, 1880 .  Apr.  10, 1881  •  24 

American    Dredg-    do Oct.  1,  1880..  Jan.  1, 1881  •-  30 

iug  Company 

Daniel Conataiitine.   Baltimore Apr.  1, 1881 . . ,  Jiine31, 1881  >  35 

H.P.GiIberi Georgetown. D.C.   Oct.  1, 18*^0 33 


Remarks. 


Scow  measure- 
ment. 
Do. 
Do. 

Do. 
Do. 


Contract  with  J.  Van  Patten. 

INFORMATION  AS  TO  THE  COMMERCE   OF  NORTHEAST  RIVER,  FROM   MR.  W.  W.  DAVIS, 
RKCEIVKD  THROUGH  HON.   J.    L.   THOMAS,  COLLECTOR  OF   BALTIMORE. 

There  are  shipped  from  this  place  (Northeast),  to  southern  market*  principally, 
30,000  bushels  grain;  received,  3,000  bushels  of  coal;  shipped  and  received,  from 
2,000,000  to  3,000,000  feet  of  oak  and  pine  lumber ;  shipped,  from  2,000  to  3,000  tons  of 
hay ;  kaoline  and  other  clays,  from  2,000  to  3»000  tons ;  merchandise,  from  2,000  to 
3,000  tons.  Vessels  drawing  about  8  feet  of  water,  loaded,  would  be  all  that  are  needed 
in  our  waters.  No  steamers  run  up  here  at  this  time,  excejit  for  excursions.  The  ton- 
nage to  suit  the  trade  would  be  vessels  carrying  from  10  to  150  tons.  The  class  of  vessels 
running  here  at  present  are  scows  and  light-draueht  schooners. 

I  am  satisfied  that  the  cleaning  of  the  part  of  the  channel  has  done  an  immense 
amount  of  good  to  our  shipping  interest,  and  all  feel  thankful  to  Congress  for  the  gen- 
erous act  in  opening  our  harbor  once  more. 

There  are  at  this  point  large  deposits  of  clays  that  must,  and  are,  finding  their  way 
to  other  markets.    As  the  clay -beds  of  New  Jersey  are  fast  being  worked  out  ours  have  ^ 
just  begun  to  draw  attention  Vrom  the  other  States.    Our  kaoline  is  as  good  as  any  yet ' 
found  in  this  country,  and  the  value  of  it  is  $11  per  ton,  delivered  in  Philadelphia  or 
Baltimore.     This  section  can  •produce  millions  of  tons  of  this  stai)le. 

As  all  the  section  north  of  our  town  contains  large  mines  of  this  valuable  product,  so 
also  on  the  south  lie  near  the  surface  millions  of  tons  of  other  clays.  All  will  be  val- 
4iable  in  a  short  time,  and  must  find  their  way  to  distant  markets. 


G3. 

IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

Previous  to  June  30, 1880,  the  last  work  done  on  this  river  was  fin- 
ished in  February,  1876.  Up  to  that  time  a  dike  had  been  built  900  feet 
long,  on  the  right  side  of  the  stream,  beginning  at  a  point  1,100  feet  be- 
low the  bridge  at  the  town.; 
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A  channel  had  also  been  dredged,  40  feet  wide  at  bottom  and  6  feet 
deep  at  low-water,  from  the  town  to  a  point  about  half  a  mile  below. 
A  basin  had  also  been  excavated  near  the  town  to  enable  steamers  to 
turn  in. 

An  examination  in  July,  1880,  showed  a  shoaling  in  the  basin  and 
<lredged  channel  from  the  bridge  to  the  head  of  the  dike,  to  an  aver- 
age depth  of  5  feet  at  mean  low-water,  and  an  available  depth  of  only 
4J  feet.  On  the  remaining  1,800  feet  of  the  old  cut  there  was  still  a  6- 
foot  depth  at  low- water.  The  worst  shoaling  was  near  the  turning 
basin,  a  short  distance  below  the  bridge. 

Advertisement  was  made  in  July  for  proposals  for  the  expenditure 
of  the  appropriation  of  $10,000  of  June  14. 

The  material  to  be  removed  consisted  of  mud,  compact  clay,  and 
sand,  in  various  proportions  and  mixtures. 

The  proposed  depth  of  cutting  to  attain  a  chaunel  depth  of  7  feet  at 
mean  low- water  varied  from  6  inches  to  5  feet.  The  rise  of  tide  is 
about  2  J  feet.  The  specifications  called  for  the  excavation  of  a  channel 
50  feet  wide  (or  of  such  width  as  the  price  of  dredging  and  the  extent  of 
the  appropriation  would  allow),  from  the  bridge  at  Elkton  to  the  conflu- 
ence with  Little  P]lk,  and  an  area  near  the  bridge  for  turning  steamboat8. 
The  material  was  required  to  be  deposite*!  on  or  near  the  banks  of  the 
river,  in  places  to  be  procured  by  the  contractor,  without  expense  to 
the  United  States,  subject  to  the  approval  of  the  United  States  engi- 
neer. This  approval  was  given  only  on  condition  that  the  redeposited 
material  should  not  form  an  obstruction  to  navigation,  be  in  danger  of 
getting  back  into  the  channel,  or  be  an  injury  to  riparian  owners. 

The  first  bids  received  were  necessarily  rejected  on  account  of  too 
high  prices.  A  contract  was  at  last  made  with  Mr.  G.  H.  Ferns,  on  the 
basis  of  24  cents  per  cubic  yard  for  material  measured  in  scows,  and  30 
<*ents  in  place.  Much  delay  has  ensued  in  the  progress  of  the  work, 
partly  due  to  the  severity  of  the  winter,  but  mainly  to  the  difliculty  iu 
getting  rid  of  the  dredged  material.  Uj)  to  the  end  of  June,  ISSl,  an 
excavation,  beginning  1  mile  below  the  bridge,  had  been  made  up  stream 
for  a  distance  of  1,600  feet,  to  a  width  of  00  feet,  and  a  depth  of  7  feet 
at  mean  low-water,  and  a  cut  of  40  feet  wide  and  8  feet  depth  bad 
been  carried  still  farther,  to  a  point  4,300  feet  from  the  beginning.  The 
number  of  cubic  yards  removed  under  the  contract,  still  incomplete  at 
that  date,  was  22,557.  Of  the  material  excavated  in  June,  5,117  yards 
were  deposited  in  scows,  towed  down  the  river  and  dumped  in  the  cove 
between  Henderson's  and  Little  Welch's  Points,  about  5J  miles  from 
'  the  lower  end  of  the  work.  The  balance,  1,507  yards,  was  deposited  on 
deck-scows  and  wheeled  oflf  back  of  the  old  dike. 

A  new  approi)riation  of  $5,000  was  granted  March  3,  1881, 

Proposals  were  soon  thereafter  called  for,  the  specifications  for  the 
additional  work  being  similar  to  those  of  the  contract  still  pending,  ex- 
cept that  the  depth  of  the  excavation  wa>s  increased  to  be  8  feet  at  mean 
low-water,  and  was  extended  to  include  the  removal  of  a  bar,  between 
Little  Elk  and  the  Club  House,  about  1,000  feet  long.  The  contract  was 
awarded  to  the  same  contractor,  the  price  being  greater*  than  before^ 
namely,  33^  cents  per  cubic  yard,  measured  in  the  scows. 

When  the  existing  contracts  are  finished,  which  will  exhaust  the  avail- 
able funds,  there  will  be  needed  the  removal  of  about  35,000  cubic  yards  of 
material  to  complete  the  adopte<l  i)roject,  namely,  in  excavating  a  chan- 
nel 75  feet  wide  and  8  feet  deep  at  mean  low-water  up  to  the  town  of 
Elkton,  with  a  turning-basin  at  the  wharves.  This,  at  the  last  contract 
price,  would  cost  $12,000. 
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The  dike  below  the  town  is  also  very  dilapidated  and  requires  renewal 
or  extensive  repairs,  which  will  cost  $1,500.  An  old  crib  or  hulk  near 
the  channel  at  Frenchtown  is  dangerous  to  navigation  and  should  be 
removed.    The  cost  need  not  exceed  $100. 

Money  statement. 

July  1,  1880,  amount  available ^ ^10,000  00 

Amount  appropriated  by  aet  approved  March  3,  1881 5, 000  00 

$15, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,632  65 

July  1,  1881,  outstanding  liabilities 181  84 

4,814  4y 

July  1,  1881,  amount  available 10,185  51 

Amount  (estimated)  required  for  completion  of  existing  project 13,  bOO  00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30,  1883.  13,600  00 


Abstract  of  proposals  far  dredging  Elkliiverj  Maryland^  opened  at  12.30  o'clock  p.  m.,  August 

17,  1880. 


Time. 


No.; 


Xame. 


Rei»idence. 


Commence.       Complete. 


Price  per 
cnbio 
yard. 


1  F.  Pidgeon,  jr. . .  J  New  York .  -  - 

2  I  H.  P.  Gilbert . 


(>  e  o  r  setown, 

I).  C. 
Baltimore 


Oct.  15,1880. 


Within  fla- 
cal  year. 


I 

3  Daniel  ConBtan-  j  Baltimore April  1,1881.  Jnne30, 1881.', 

i      tine,  ' 

4  ;  American  Dredg- 1  Philadelphia..'  Nov.  1,  1880.  Mch.  31, 1881.  J 
i      ing  Company.    {  |  j  | ' 


I 


5     J.  VanPatten do yov.15,1880     MaylO.lBSl. 

I 
I 


Kemarks. 


90.  .39|  '  Scow  meaBarement. 
60  Measured  in  place. 
87    ,  Not  measured  in 

place. 
37    ;  Measured  in  scows. 

35    {  Measured  In  scows. 


45 
31 
35 


Measured  in  place. 

Measured  in  place 
and  placed  on  shore. 

Measured  from  scows 
and  wheeled  from 
scows. 


All  bids  ri^iected. 

The  above  work  was  contracted  for  October  18,  1880,  under  authority  from  Chief  of  Engineers,  by 
Mr.  G.  H.  Ferrin,  at  30  cents  per  cubic  yard,  measured  in  place,  or  24  cents  measured  in  scows  or 
embankment. 

Ahstract  of  proposals  for  dredging  Elk  Birer,  Maryland,  opened  at  Vl,^Q  o'clock  p.  m.,  June 

15,  1881. 


No. 


Time. 


Name. 


Eesidence. 


Commence.  I    Complete. 


I  Price  per 
cubic  yard. 


1  i  G.H.  Ferris Baltimore...    Aug.  1, 1881.  |  Jan.  1, 1882..  $0  33J     Measured  in  scows. 


Remarks. 


Contract  with  G.  H.  Ferris. 


INFORMATION    AS    TO    THB    COMMBRCK   OF  ELK    RIVER,    FROM   MR.   .JOHN   K.   WILSON, 
KECKIVKD  THROUGH  HON.   J.   L.   THOMAS,   COLLECTOR  OF  BALTIMORE. 

There  are  received  at  this  place  (Elkton)  about  3,000  tons  of  fertilizer,  10,000  tons 
coal,  50,000  buahels  grain,  and  2,000  cords  of  wood,  yearly,  to  which  should  be  added 
abont  10,000  tonH  coal  for  the  use  of  the  mills  above,  which  are  landed  lower  down, 
owing  to  the  want  of  water  of  sufficient  depth  at  this  time. 
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One  schooner  of  50  tons  and  one  sloop  of  35  tons  make  regular  trips  to  and  from 
Baltimore  City.    Coal  is  brought  up  in  barges  of  from  130  to  150  tons  capacity. 

There  is  everj'  prospect  of  a  steamer  to  run  between  Baltimore  and  Elkton. 

Since  the  deepening  of  the  channel  the  county  authorities  have  determined  to  make 
a  draw  in  the  bridge  at  this  port,  which  will  ^ive  increased  wharf  facilities  of  about 
400  feet ;  the  money  for  the  same  has  been  levied. 

A  crain  elevator,  20,000  bushels,  is  now  under  contract  for  building. 

All  of  these  improvements  were  useless  until  the  nver  was  deepened  and  floating 
facilities  offered. 

We  have  five  large  general  stores,  five  smith-shops,  two  large  flour-mills,  three  ma- 
chine-shops, and  6  jirovision  stores;  one  large  rolling-mill,  2  miles  above  town,  to 
which  coal  and  iron  are  hauled  from  Wilson's  wharf;  two  paper-mills,  3  miles  above, 
and  one  cloth  manufactory,  all  of  which  haul  from  the  wharf: 

A  large  amount  of  lime  and  shells  are  received  here  by  boats,  for  the  use  of  farmers. 


G  4. 

IMPROVEMENT  OF  CHESTER  RIV  ER,  FROM  SPRY'S  LANDING  TO  CRUMPTON, 

MARYLAND. 

The  following  special  report  on  this  i>ortion  of  Chester  River  was 
made  in  November,  1880 : 

examination  and  survey  of  chester  river,  maryland. 

United  States  Engineer  Office, 

Baltimore,  JIfd.,  November  23,  1880. 

Genital  :  Amoug  the  localities  of  which  a  survey  or  examination  was  directed  by 
the  law  of  June  14,  IbHO,  was  Chester  River,  Maryland,  between  Kirby's  Landing  and 
Spry's  Landing.  The  survey  was  ma<le  in  October,  1880,  by  Mr.  Henry  Bacon,  with 
his  usual  care  and  accuracy.  A  copy  of  his  report.,  dated  November  18,  1880,  is  for- 
warded herewith.    The  map  will  be  furnished  in  a  few  days. 

The  portion  of  the  river  covered  by  the  survey  is  about  5i  miles  in  length,  and  is 
between  the  counties  of  Kent  and  Queen  Anne. 

Seven  feet  water  can  now  be  carried  at  all  stages  of  the  tide  to  Spry*s  Landing, 
which  is  7  mile«  above  Chestertown.  From  Spry's  to  Crumpton,  2  miles  farther,  ♦>^ 
feet  can  be  carried  only  at  or  near  high- water.  The  bridge  at  Crumpton  is  somewhat 
of  an  obstruction  to  navigation,  the  width  of  the  draw  being  but  37^  feet.  Above 
Crumpton  the  channel  becomes  narrow  and  shoal.  The  range  of  the  tide  at  that 
point  is  about  2  feet. 

It  is  proposed  to  improve  by  dredging  and  placing  the  excavated  matter  near  the 
sides  of  the  cut,  where  it  will  not  find  its  way  back  again,  but  will  form  banks,  the  effect 
of  which  will  be  to  force  more  of  the  wat«r  in  the  river  into  the  dredged  channel. 

The  estimate  submitted  is  in  two  parts — referring  to  the  portions  of  the  river  re- 
spectively from  S^)ry's  and  Kirby's  to  the  bridge  at  Crumpton.  Below  the  bridge 
there  are  alternative  estimates  for  channels  100  leet  wide  and  120  feet  wide,  and  each 
8  feet  deep  at  mean  low-water,  respectively,  $11,(K)0  and  $13,000.  There  are  also  alter- 
native estimates  for  channels  above  Crumpton,  but  only  50  and  65  feet  in  width  and 
6  feet  depth  at  mean  low-water,  $7,000  and  $9,000,  respectively. 
Very  respectfully,  j'our  obedient  servant, 

Wm.  p.  Craighill, 

Brig.  Gen.  H.  G.  Wright,  Major  of  Engineers, 

Chief  of  Kngineersj  C  S.   A, 


report  of  mr.  henry  bacon,  assistant  engineer. 

United  States  Engineer  Office, 

Baltimore,  Md,,  Xorember  18,  1880. 
Colonel:  I  have  the  honor  to  submit  the  following  report  of  the. survey  and  exami- 
nation of  Chester  River.  Maryland,  from  8pry*s  Landing  to  Kirby's  Lauding,  a  dis- 
tance of  about  5^  miles  by  the  channel  of  the  river.  Spry's  Landing  is  about  7  miles 
above  Chestertown  and  2  miles  below  Crumpton.  Crumpton  is  practically  the  head 
of  navigation  for  steamboats  and  for  vessels  drawing  more  than  4  feet  of  water. 
Seven  ^et  depth  can  be  carried  at  all  stages  of  the  tide  to  Spry's  Landing,  and  at 
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leaat  8  feot  at  meaD  low-water.  Between  Spry's  and  Crumpton,  6^  feet  can  be  carried 
only  at  or  near  the  time  of  high-water. 

The  tides  vary  with  the  force  and  direction  of  the  winds.  The  water  often  falls 
fully  1  foot  below  mean  low-water,  and  does  not  rise  much  above  it  during  24  hours  or 
more.  It  occasionally  falls  2  feet  below  mean  low-water.  Reliable  navigation,  there- 
fore, requires  1  foot  extra  depth  l»elow  mean  low-water.  \ 

The  portion  of  the  river  surveyed  is  divided  into  two  parts  by  the  draw-bridge  at 
Crumpton,  which  is  about  2  miles  aliove  Spry's  Landing,  and  Similes  below  Kirby's 
Landing.  The  draw  passage  has  but  37^  feet  available  width.  This  is  insufficient 
for  the  passage  of  steamboats.  The  channel  above  the  draw  soon  becomes  narrow  and 
shoal,  tnough  capable  of  ira))roveraent.  If  appropriation  be  made  for  the  improve- 
ment above  the  draw,  it  might  not  be  advisable  to  expend  it  till  the  draw  passage  be 
widened.  The  estimates  for  improvement  are  thei-efore  made  separately  from  Spry's 
Landing  to  Crumpton,  and  from  Crumpton  to  Kirby's  Landing. 

Below  Crumpton  they  are  made  for  S  feet  depth  at  mean  low- water,  and  for  widths 
of  120  and  lOO  feet.  The  dredging  for  this  depth  will  extend  over  comparatively 
small  distances  on  this  part  of  the  river;  on  the  greater  lengths,  where  no  dredging  is 
required,  the  8- foot  channel  is  much  wider  than  that  proposed  for  excavation. 

From  Crumpton  to  Kirby's  Landing  the  estimates  are  made  for  6  feet  depth  at  mean 
low-water,  and  for  the  widths  of  65  and  50  feet. 

The  river  separates  the  counties  of  Kent  and  Queen  Anne,  both  of  -which  are  natu- 
rally rich  and  fruitful,  producing  large  amounts  of  grain  and  fruit  for  transportation, 
and  capable  of  further  large  development. 

The  annexed  letter  of  Messrs.  Harrison  &  Bro.,  who  are  reliable  merchants  at  Crump- 
ton, gives  some  idea  of  the  present  extent  of  the  river  transportation.  The  map  here- 
with presented  is  on  the  scale  of  300  feet  to  an  inch.  It  shows  more  than  2,800  located 
soundings,  besides  a  large  number  approximately  located.  The  work  of  the  survey 
and  map  has  been  done  with  care  and  precision. 

Tidal  observations  were  made  during  the  time  of  the  survey,  from  October  8  to  Octo- 
ber 29,  1880,  from  which  mean  low- water  was  determined  to  be  1.9  feet  of  the  gauge. 

The  level  of  the  gauge  is  preserved  on  the  west  pile  of  the  south  trestle  of  the  briclge 
at  Crumpton,  by  4.  5,  and  6  nails,  driven  at  the  level  of  4,  5,  and  6  feet  of  the  gauge. 
The  mean  range  of  the  tide  as  observed  was  2.1  feet.  The  river  and  flats  are  wide  on 
most  of  the  portion  surveyed.  The  shoals  are  in  the  wide  places,  as  might  be  expected. 
They  consist  of  compact  sand.  The  bed  of  the  river  and  flats  are  elsewhere  of  very 
soft  mud.  There  is  some  rock  bottom  in  the  upper  narrow  portion  of  the  river,  but 
it  is  below  the  depth  proposed  for  dredging.  Such  a  disposition  can  be  made  of  the 
dredged  material  as  will  conduce  to  the  preservation  and  permanence  of  the  dredged 
channel,  by  depositing  it  at  a  proper  distance  and  on  the  sides,  to  serve  as  training- 
walls  (to  assist  in  concentrating  the  main  currents  into  the  channel.  In  the  narrow 
portions  of  the  river,  towards  Kirby's  Landing,  the  materials  can  be  deposite<l  on  the 
adjacent  marsh  banks.  The  method  suggested  is  the  same  as  is  successfully  practiced 
on  the  Wicomico  and  Elk  rivers,  in  Maryland,  where  the  material  is  deposited  in  an 
elevated  chute  and  washed  down  the  inclination  by  the  force  of  water  pumped  upon  it. 

The  estimates  are  made  for  themat^^rial  measured  in  excavation,  a  proper  allowance 
being  made  for  ejttra  depth  of  slopes. 

The  whole  work  can  be  done  most  advantageously  within  one  year's  time. 

ESTIMATES. 

From  Spry*8  Landing  to  Crumpton. 

For  a  channel  of  120  feet  width  and  8  feet  depth  at  mean  low-water: 

39,900  cubic  yards  excavation,  at  30  cents $11,970 

Add  10  per  cent,  for  expenses,  superintendence,  &c 1, 197 

Total 13,167 

For  a  channel  100  feet  in  width  and  8  feet  depth  at  mean  low- water : 

32,500  cubic  yards  excavation,  at  30  cents 9, 750 

Add  10  per  cent,  for  expenses,  superintendence,  ^c 975 

Total 10,725 

From  Crumpton  to  Eirby^a  Landing. 

For  a  channel  65  feet  in  width  and  6  feet  depth  at  mean  low-water : 

28,000  cubic  yards  excavation,  at  30  cents $3,400 

A<(ld  10  |»er  cent,  for  expenses,  superintendence,  &c 840 

Total 9,240 
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For  a  channel  50  feet  in  -width  and  6  feet  depth  at  mean  low- water: 

20,800  cubic  yards  excavation,  at  30  cents $6, 240 

Add  10  per  cent,  for  expenses,  superintendence,  &c 624 

Total 6,864 

Respectfully  submitted. 

Hbnry  Bacon, 
Col.  Wm.  p.  Cbaighill,  AasUtant  Engineer. 

Major  of  EngineerSj  U.  S,A, 


COMMERCIAL  STATISTICS. 

Crumpton,  yovcmhcr  15,  1880. 

Dear  Sir:  We  have,  as  you  are  aware, two  lines  of  passenger  and  freight  steameis 
running  from  Baltimore  to' our  town,  making  an  arrival  or  departure  from  Crumpton 
each  day  in  the  week. 

We  have  two  grain  and  general  freight  vessels  that  ply  weekly  between  here  and 
Baltimore,  besides  which  we  have  various  other  steamers  and  sailing  vessels  that  ar- 
rive here  at  irregular  intervals  throughout  the  year,  such  as  peach  steamers  and  excur- 
sion steamers  during  their  season  of  the  year,  and  sailing  vessels  bringing  phosphate*, 
lime,  lumber,  and  carrying  out  ivood,  timber,  &c.  The  two  vessels  we  own  carry  from 
here  annually  from  100,000  to  150,000  bushels  of  com  and  wheat,  besides  wood.  We 
bring  back  from  500  to  1,000  tons  phosphates,  300  to  600  tons  coal,  20,000  to  30,000 
bushels  shells,  from  10,000  to  20,000  bushels  lime,  besides  lumber,  bricks,  merchandise 
and  other  freight,  the  value  of  which,  I  suppose,  would  amount  to  f  100,000  to  $200. OOU. 
The  amount  of  freight  carried  from  and  brought  to  Crumpton  by  stoamers  is  consider- 
able, but  I  can  form  no  idea  as  to  its  amount.  The  country  around  Crumpton,  on 
both  sides  of  the  river,  is  to  a  very  large  extent  planted  in  peach  orchards,  and  very 
many  thousands  of  boxes  and  baskets  are  shipped  from  here  by  the  river,  and  many 
more  would  be  but  for  the  uncertainty  of  the  arrivals  and  departures  of  steani«^Tv, 
caused  by  the  obstruction  formed  by  the  bar  just  below  us. 

By  the  removal  of  this  obstruction  to  the  navigation  of  our  river,  the'  carrying 
trade  by  vessels  and  steamers  in  all  its  branches  would  be  greatly  increased  and  the 
commercial  interests  of  the  town  and  surroimding  country  correspondingly  promoted. 
If  I  can  give  you  any  information  touching  any  matters  that  I  have  omitted  and  of 
which  you  would  like  to  be  informed,  I  will  do  80  with  pleasure. 
Very  respectfully,  yours, 

Harrison  &  Bro. 

Mr.  Bacon. 

An  appropriation  of  $6,500  for  this  locality  was  made  March  3,  1881. 
It  was  recommended  to  the  Chief  of  Engineers  that  the  money  be  ex- 
pended in  dredging  to  a  depth  of  8  feet  at  mean  low-water  and  to  a 
width  of  about  80  feet  Proposals  were  opened  June  15, 1881,  and  the 
work  awarded  to  the  lowest  bidder. 

Money  statement  ^ 

Amount  appropriated  by  act  approved  March  3,  1881 |6, 500  00 

July  1,  18H1,  amount  available 6,500  00 

Amount  (estimated)  required  for  completion  of  existing  project U,  500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.     0, 500  00 


Abstract  of  proposals  for  dredging  in  Chester  River,  Maryland,  opened  at  1  o'clock  p.  «,, 

June  15,  18^1. 


I  I  Time.  i 

No.;  Name.  ,    Rt-aidence. j lcubi^c\a?d.  Remarks. 

I  I  ,   Commence.  ,     Complete 

I I I ' ..     _        ■ 

1  G.  H.  Ferris Baltimore  . . !  Oct  15, 1H81 . !  July  1, 1882  i  $0  38     Measuwl   in  eoows 

I  I  !  I  I  or  bDcketa. 

2  I  D.Conetantine do ! JuDe30,1882'  27     Measured  In  plMe. 


Contract  with  D.  Constantine. 
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INFORMATION  A8  TO  THE  COMMERCE  OF  CHESTER  RIVER,  RECEIVED  FROM  HON.  J.  L. 
THOMAS,   COLLECTOR  OF  BALTIMORE. 

Chester  Rittr  from  Che$1eriown  rfoir »,  including  Quetnstottn, — CrumptOQ,  on  Chester 
River,  is  about  33  miles  from  the  mouth  of  that  river,  and  is  a  lively  trading  point.  A 
steamboat  mns  to  the  place. 

Chestertown  is  situated  on  Chester  River  about  25  miles  from  its  mouth ;  it  has  a 
population  of  2,800  inhabitants ;  the  town  is  largely  engaged  in  trade  and  business, 
and  is  mainly  devoted  to  that  purpose ;  four  steamboats  ply  between  it  and  Baltimore. 

There  are  three  fertilizing  factories,  and  one  factory  for  canning  fruit  and  oysters. 
Among  the  products  of  trade  were  about  500,000  bushels  of  grain  and  500,000  boxes  of 
peaches. 

Queenstown  is  near  the  mouth  of  the  river ;  it  is  a  very  important  site  for  trade. 
Because  of  its  location  it  furnishes  an  outlet  for  the  trade  and  products  of  a  large  ex- 
tent of  country ;  quite  a  thrifty  trade  is  maintained  here.  It  iH  an  important  and 
profitable  site  for  the  steamboat  lines  that  regularly  ply  there.  At  all  of  these  places 
a  considerable  trade  is  maintained  with  sailing  vessels. 

Chester  River  on  the  line  of  these  places  is  an  important  outlet  to  a  valuable  trade ; 
a  trade  which  enters  as  an  element  prominently  into'  the  trade  of  the  country,  locally 
and  nationally. 

Besides  the  grain  intere8t8  of  this  section,  that  of.  the  peach-growing  interest  is  of 
vast  and  expanding  value. 


G5. 

IMPROVEMENT  OF  CHESTER  RIVER  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

This  work  is  comparatively  unimportant,  but  it  lias  a  long  history 
which  may  be  found  in  detail  in  the  annual  report  for  1879. 

In  brief,  its  object  may  be  stated  to  be  to  reopen  a  channel  formerly 
existing  between  Chester  River  and  Eastern  Bay,  which  had  been  shut 
up  by  a.  solid  causeway,  some  (K)  years  ago,  under  the  authority  of  the 
State  of  Maryland. 

The  first  appropriation,  of  $15,000,  was  made  March  3, 1873 ;  a  second, 
of  $5,000,  June  23,  1874,  and  a  third,  of  $5,000,  August  14, 1876.  With 
these  funds  the  causeway  was  broken  through  and  a  channel  dredged 
to  a  width  of  about  80  feet,  partly  in  Chester  River  and  partly  in  East- 
ern Bay ;  a  draw-bridge  ha\ing  been  alno  put  up  on  the  site  of  the 
causeway  by  the  community  interested  in  the  naAigation.  The  depth 
in  the  dredged  channel  was  made  7J  feet  at  mean  low-water. 

While  this  channel  is  used  to  some  extent  by  sailing  vessels,  and  is: 
supposed  to  be  of  some  value  to  traders  between  Eastern  Bay  and  Bal- 
timore and  other  points  on  the  northern  portion  of  the  Chesapeake,  the 
expectation  of  its  use  by  the  steamers  going  to  and  from  Easton  Point 
and  Hc^jacent  landings  has  not  been  realized. 

Another  appropriation  of  $3,000  was  made  June  18,  1878,  but  no  fur- 
ther operations  have  been  undertaken  towards  the  completion  of  the 
improvement.  A  resurvey  made  in  April,  1880,  indicates  some  filling 
in  the  dredged  channel  in  its  exposed  parts,  which  was  not  unexpected, 
its  use  by  steamers  having  been  depended  on  to  some  extent  to  keep  it 
open. 

It  is  not  considered  necessary  at  present  to  expend  the  available 
balance. 

This  place  is  iu  the  collection  district  of  Baltimore. 
The  nearest  light-house  is  that  at  Love  Point. 

Money  statement 

Jnly  1,  1880,  amount  avaU able |2,58l  45 

July  1,  1881,  amount  available 2,581  45 
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G  6. 

IMPROVEMENT  OF  THE  HARBOR  OF  QITEENSTOWN,  MARYLzVXD. 

At  the  close  of  the  fiscal  year  euding  June  30, 1880,  some  dredging  was 
being  done  in  the  channel  connecting  this  harbor  with  Chester  River, 
the  object  being  to  remove  some  sedimentary  deposits  which  had  beeii 
made  since  the  opening  of  the  channel  in  1872,  and  to  straighten  it  by 
reducing  the  curvature  of  the  bends.  The  result  was  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low-water,  from  Chester  River  to  the  inner 
harbor,  which  is  quite  commodious  and  has  by  nature  a  depth  of  9  or  10 
feet  at  mean  low- water.  The  work  was  completed  in  August,  1880,  under 
a  contract  with  Mr.  D.  Gonstantine.  The  dredging  and  dumping  of  the 
excavated  material,  which  was  partly  hard  sand  and  partly  a  toa^h, 
light-colored  clay,  cost  23  cents  per  cubic  yard,  measured  in  scows.  The 
material  was  dumped  in  the  deep  holes  in  the  Chester  River,  not  far 
from  the  mouth  of  Queenstown  Creek,  but  without  detriment  to  the 
navigable  channel  of  Chester  River. 

Money  statenient. 

July  1, 1880,  amount  available $2,898  56 

July  1,  1881,  amount  expended  during  tiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1^»0 •.../. 2,J?93  56 


G7. 

IMPROVEMENT  OF  THE  PATAPSCO  RIVER,  BALTIMORE,  MARYLAND. 

At  the  close  of  the  last  annual  report  the  only  work  in  progress  was 
the  widening  of  the  upper  end  of  the  Fort  McHenry  division  of  the  chan- 
nel. This  was  begun  in  May,  1880,  and  completed  in  October,  1880, 
The  contractors  removed  181,930  cubic  yards  of  material,  at  a  cost  of 
18.7  cents  per  cubic  yard.  Some  of  the  material  near  Fort  McHenry 
was  harder  and  tougher  than  in  the  channel  below.  It  was  described 
in  the  specifications  a^  one-third  stiff  clay  and  two- thirds  sand  and  alia- 
vium.  The  contract  required  65,000  cubic  yards  to  be  deposited  on  the 
space  in  front  of  the  Fort  McHenry  seawall  and  on  the  flats  behind  the 
sit-e,  which  are  inside  the  bulkhead  lines  of  the  harbor  and  are  to  l»e 
brought  up  above  the  level  of  high-water.  The  remainder  of  the  mate- 
rial was  taken  down  the  river  and -deposited  in  coves  where  it  will  not 
return  to  the  channel. 

The  following  special  report  was  made  in  January,  1881. 

IMPHOVEMEXT  of   channel  of  approach    to  the    harbor   of    BALTIMORE^   MART> 

land,  in  patapsco  riyer  and  chesapeake  bay. 

United  States  Engineer  Office, 

Baltimore,  Md.j  Januarjf  5,  1881. 

General  :  Just  before  the  adjournment  of  Congress  last  June,  I  reported  by  tele- 
graph, on  a  call  for  information  from  the  »Senate,  that  it  would  probably  coat  $i,  500,  i)00 
to  deepen  to  27  feet,  at  mean  low- water,  the  channel  of  approach  to  the  hau'ljor  of 
Baltimore,  in  Chesapeake  Bay  and  the  Patapsco  River.  This  estimate  was  an  approx- 
imate one,  and  founded  on  the  best  information  attainable  at  the  moment  of  the  sadden 
call. 

An  accurate  and  very  careful  survey  of  the  whole  line  of  the  channel  has  been  made, 
and  I  am  now  able  to  report  reliably  on  the  subject. 
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A  tracing  is  inclosed,  showing  the  line  of  the  channel  as  at  present  in  nse,  with  a 
proposed  ciit-o£f  near  the  lower  end  of  the  Brewerton  Channel,  which  will  be  referred 
to  more  particularly  in  another  part  of  this  communication. 

Further  information  as  to  local  features  may  be  obtained  from  the  Coast  Survey 
chart  mentioned  on  this  tracing,  which  may  be  placed  over  it  for  comparison. 

The  ** Brewerton"  Channel,  as  originally  projected  by  the  engineer  officer  of  that 
name,  extended  several  miles  farther  (in  the  same  straight  line)  towards  the  eastern 
shore  of  the  bay.  The  current  of  the  Susquehanna  River  swept  almost  directly  across 
that  portion  of  the  Brewerton  Channel  which  is  to  the  eastward  of  the  line  drawn 
tangent  to  the  western  bank  of  that  river,  marked  in  the  tracing  by  the  letters  «,  6. 
This  current  caused  a  heavy  and  uifceasing  deposition  in  the  portion  of  the  Brewerton 
Channel  to  the  eastward  of  the  point  a. 

This  difficulty  had  much  to  do  with  the  search  for  abetter  position  for  the  channel,  and 
led  in  part  to  the  adoption  of  what  is  now  called  the^'Craighill"  Channel,  and  the-^ 
abandonment  of  the  old  ship  channel  passing  near  Swan  Point. 

These  changes  in  the  position  of  the  channels  have  proved  highly  advantageous  to 
the  navigation  and  commerce  connected  with  the  city  of  Baltimore. 

It  is.  however,  found  necessary  to  keep  the  dredges  at  work  very  much  in  the  por- 
tion 01  the  Brewerton  Channel  still  used,  to  the  eastward  Of  the  point  a. 

When  the  changes  referred  to  were  made,  the  depth  of  channel  sought  to  be  attained 
w^as  22  feet  at  mean  low- water.  Under  the  pressure  for  the  accommodation  of  vessels  of 
deeper  draught,  the  depth  was  increased  to  24  feet  at  m^an  low^-water,  which  was- 
gained  in  1874,  and  has  since  been  maintained.  It  should  be  mentioned  to  the  credit  of 
the  city  of  Baltimore  that  she  spent  her  money  freely  for  this  improvement  in  co-opera- 
tion with  the  United  States  Government, 

The  needs  of  her  commerce  now  cause  Baltimore  to  wish  for  a  still  greater  depth  of 
channel,  viz,  27  feet  at  mean  low-water.  The  occasion  is  deemed  a  favorable  one  for 
making  still  further  changes  in  the  position  of  the  channel,  the  main  features  of  which 
changes  w^ould  be  the  abandonment  of  another  portion  of  the  Brewerton  Channel,  as 
well  as  the  upper  part  of  the  Craighill  Channel,  and  the  adoption  of  a  line  marked  on 
the  tracing  as  the  "proposed  cut-off."  The  advantages  of  these  changes  would  be  the 
shortening  of  the  total  length  of  the  channel  by  nearly  a  mile,  and  the  getting  rid  of 
a  part  of  the  Brewerton  Channel — difficult  and  expensive  to  keep  open. 

It  should  be  mentioned  that  the  proposed  cut-off  is  in  the  direction  of  a  natural 
channel,  of  no  great  depth,  called  the  "Swash."  Some  of  the  material  in  it  is  harder 
than  any  found  in  the  Brewerton  Channel,  and  the  probabilities  are  that  this  channel 
would  have  been  much  deeper  under  natural  agencies  if  the  material  had  been  suffi- 
ciently soft  to  enable  the  existing  currents  to  move  it  away. 

Consideration  of  the  same  probabilities,  as  well  as  experience  here  and  elsewhere, 
lead  to  the  opinion  that  if  the  channel  were  once  made  in  this  proposed  position  to 
the  depth  of  27  feet,  it  could  be  more  easily  and  cheaply  maintained  than  m  the  por- 
tion now  used. 

The  cost  of  the  deepening  of  the  channel  to  27  feet  at  mean  low-water,  from  esti- 
mates based  on  the  survey  just  completed,  is  found  to  be  $1,250,000,  or  less  by  |250,000 
than  the  approximate  estimate  of  last  June. 

If  this  important  impi-ovement  be  undertaken,  the  necessary  funds  should  be  liber- 
ally provided,  as  great  economy  would  result  from  its  completion  in  the  shortest  pos- 
sible time.  AH  the  advantages  of  the  improvement  can  only  be  had  when  it  is  com- 
pleted. The  longer  the  time  given  to  the  work,  the  longer  will  Baltimore  be  kept 
waiting  for  what  her  commerce  needs  at  once.  The  longer  the  time  given  to  the 
work,  the  longer  will  the  existing  commerce  be  vexed  bj'  the  presence  of  many  dredges 
working  in  the  channel,  for  while  these  machines  are  deepening  the  channel  they  must 
be  in  it,  and  more  or  less  in  the  way  of  passing  vessels. 

At  this  time  there  is  much  discussion  as  to  the  choice  of  a  route  for  the  shi]vcanal 
proposed  to  connect  the  Chesapeake  and  Delaware  Bays.  From  present  appearances 
it  would  seem  that  the  choice  is  to  be  between  the  most  northern  and  the  most  south- 
em  routes,  viz,  the  Sassafras  route  and  the  Choptank  route.  As  this  canal  is,  in  one 
of  its  aspects,  but  the  continuation  of  Baltimore's  channel  to  the  ocean,  the  changes 
proposed  above  have  an  important  bearing  on  the  choice  of  a  route  for  the  canal. 

If  the  Sassafras  route  be  aiidopted,  the  opening  of  the  proposed  cut-off  would  increase 
the  distance  from  Baltimore  to  the  mouth  of  the  Sassafras  River,  or  it  would  be  expe- 
dient not  to  make  the  cut-off,  but  to  adhere  to  the  Brewerton  Channel  as  now  used. 
In  addition  to  the  maintenance  of  the  portion  of  the  Brewerton  Channel  which  it  is 
now  proposed  to  abandon  for  reasons  stated  above,  and  which  seem  to  be  good,  it 
would  be  also  necessary  to  reopen  the  portion  of  the  Brewerton  Channel  abandoned 
years  ago,  and  maintain  it  for  all  time  to  come.  The  probabilities  are  against  the 
practicability  of  maintaining  this  old  portion  of  the  channel  with  the  increased  depth, 
except  at  very  great  expense. 

On  the  other  hand,  if  the  Choptank  route  be  adopted,  all  the  advantages  of  the  pro- 
posed cut-off  are  in  favor  of  that  route.    The  natural  route  to  the  ocean  from  the 


Digitized  by 


Google 


862    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

mooth  of  the  Patapsco  18  through  the  proposed  cut-off  aud  towards  the  western  mouth 
of  the  Cho])tank  route.  lu  such  matters,  uuless  there  be  strong  reasons  to  the  con- 
trary, it  is  best  to  follow  <the  indications  of  nature. 

Thimks  are  due  to  Mr.  J.  L.  Seager,  assistant  engineer,  for  his  earnest  and  faithful 
labor,  under  much  exposure,  and  in  the  face  of  serious  obstacles,  in  the  conduct  of  the 
survey  upon  which  the  estimate  now  submitted  is  based. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 
Lieutenant  Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chi^  of  Engineers y  V,  S,  A. 


""^i^Sw^. 


Congress  sanctioned  this  proposed  increase  of  depth  and  appropriated 
♦150,000  for  beginning  the  work.  A  contract  has  been  made  for  dredg- 
ing the  "cut-off''  shown  on  the  sketch  above.  'The  contractors  are  the 
American  Dredging  Company  of  Philadelphia.  The  price  for  excavation 
and  redeposit  is  10|  cents  per  cubic  yard.  Borings  made  in  the  line  of 
the  proposed  "  cut-off''  indicate  that  where  depths  of  16  feet  or  less  exists 
the  excavations  will  be  through  fine  sand  and  shells,  and  in  greater 
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depths  through  soft  mud  and  saud.  The  material  is  to  be  dumped,  in 
water  from  5  to  11  feet  in  depth,  in  the  bay,  jit  least  1  mile  eastward 
of  the  Oraighill  Channel,  and  not  less  than  1  mile  south  of  the  Brewer- 
ton  channel  range.  The  work  under  this  contract  is  to  be  commenced 
in  July,  1881,  and  completed  in  1882. 

Quite  extensiv^e  repairs  to  the  machinery  and  house  of  the  United 
States  tug  Leslie  having  become  necessary,  they  were  taken  in  hand  in 
January,  1881,  and  completed  in  May. 

Money  statement. 

July  1,  1^,  amount  available |218,975  41 

Amount  appropriated  by  act  appro^ied  March  3,  IbHl 150, 000  00 

$368.^5  41 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 46,258  31 

July  1,  1881,  amount  available 322,717  10 

Amount  (estimated)  reouired  for  completion  of  existing  project 900, 000  00 

Amount  that  can  be  prohtabfy  expended  in  fiscal  year  ending  June  30, 1883.     900, 000  00 


lieutenant-colonel  wm.  p.  craiomll,  corps  of  engineers,  to  tue  governor 

of  maryland. 

United  States  Engineer  Office, 

BalUm4>ref  Md.y  January  17,  1881. 
Sir:  I  have  the  honor  to  inclose  for  the  consideration  of  your  excellency  a  copy  of 
the  law  relative  to  injuries  done  to  the  channel  leading  to  this  city,  which  has  been 
deepeued  at  great  expense  by  the  joint  eftbrts  of  the  United  States,  the  State  of  Mary- 
land, and  the  city  of  Baltimore. 

I  am  infonned  that  this  law,  approved  April  4,  1870,  is  very  frequently  violated  to 
the  serious  detriment  of  the  channel.- 

I  suppose  this  is  a  proper  subject  for  your  intervention  through  the  agency  of  the 
oyster  police  force  of  the  State.     I  by  no  means  wish  to  charge  that  force  with  neglect, 
as  I  know  the  field  of  their  operations  is  extensive  and  their  numbers  small. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
United  States  Engineer  in  charge, 
Hon.  W.  T.  Hamilton, 

Governor  of  Maryland. 


Chapter  405,  AN  ACT  to  protect  the  "Craighill  Channel"  at  the  mouth  of  the  Patapsco  River. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  Marylandy  That  it  shall  not  be 
lawful  for  any  person  or  persons  to  rake,  drag,  or  dredge  for  oysters  within  500  yards 
of  either  edge  of  the  new  channel  at  the  mouth  of  the  Patapsco  River,  known  as  the 
'*  Craighill  Channel,''  extending  from  the  Seven-Foot  Knoll  to  the  mouth  of  Magothy 
Kiver. 

Sec.  2.  And  be  it  enacted^  That  any  person  or  persons  violating  the  first  section 
of  this  act  shall  forfeit  his  boat  or  vessel,  and  it  shall  be  lawful  for  any  justice  of  the 
peace  of  the  county  or  city  in  which  such  person  or  persons  shall  be  arrested,  to  try 
such  person  or  persons,  and  on  conviction  to  condemn  said  boat  or  vessel,  and  sell  the 
same  on  five  days'  notice  and  fine  the  said  offender  or  offenders  a  sum  not  less  than  $5,  or 
more  than  $%,  for  each  and  every  offense,  and  the  said  justice  of  the  peace  shall  pay 
over  one-half  of  said  fines  and  forfeitures  to  the  informer  and  the  other  half  to  the 
school  board  of  said  county  or  city. 

Sec  3.  And  be  it  enacted^  That  this  act  shall  take  effect  from  the  date  of  its  pas- 
sage. 

Approved  April  4,  1870. 
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SECRETARY  OF  THE  BOARD  OP  PUBLIC  WORKS  TO  LIEUTENANT-COLONEL  WM.   P.  CRAIG- 
HILL,   CORPS  OF  ENGINEERS. 

Annapous,  February  4,  1881. 
Dear  Sir:  I  have  the  honor  to  inform  you,  that  at  a  meeting  of  the  Board  of  Pablic 
Works  held  this  day  in  the  city  of  Annapolis,  a  communication  ftx)m  you  was  presented 
and  read,  and  I  was  directed  to  inform  you  that  the  Board  has  called  the  attention  of 
the  commander  of  the  police  force  to  the  matter  set  forth  therein,  and  directed  him  ta 
give  it  his  especial  notice. 
Respectfully,  yours, 

Richard  H.  Green, 

Searetarjf^ 
Lieutenant-Colonel  Craighill. 


Abstract  of  proposals  for  dredging  chamiel  leading  to  harbor  at  Baltimor€f  Md,y  opened  at 

12.5 1).  m,yApHl7,  1881. 


No. 


Name. 


Reaideno«. 


Ouftotity  1  Price  per  ' 
Did  for.      cable  yard. 


Remarks. 


1  '  F.  B.  Col  ton 

2 


Citb.  yards. 
Washington,  D.  C  ^    1, 000,  000  i         |0  21 

New  York  City. . . ,    2, 250, 000  19 

Baltimore 1,000,000  19J 

A  merican  Dredging  Com-    Philadelphia 2, 250, 000 

pany. 


Morris      Sl     Cuming  8 

Dredging  Com  pan  V. 
George  C.  Fobes  At  Co — 


Eqnal  qnantitles  of  hard 
and  soft  material. 


Half  soft  and  half  hard 
material. 
lOJ     Complete  December  31, 

I      1882. 


Contract  with  American  Dredging  Company. 


com.mercial  statistics. 

Custom-Hocse,  Baltimore,  Md., 

Collector's  Office,  July  19,  1881. 
Sir:  A^eeahly  to  your  written  request  of  25th  May  last,  you  are  herewith  furnished 
with  statistics  relating  to  the  commerce  of  Baltimore  for  the  fiscal  year  endinc^  Jane 
30, 1881. 

CHIEF  IMPORTS,   FREE. 

Invoice  valae. 

Coflfee,  58,650,548  pounds $6,787,382  00 

Guano,  3,197  tons 70,985  00 

Hides 202,089  00 

Nitrate  of  soda 218^,712  00 

Sulphur 430,917  00 

Miscellaneous 1,146,735  00 

8, 856, 820  OO 
CHIEF  IMPORTS,   DUTIABLE. 

Chemicals 38,156  Oil 

Manufactures  of  cotton 186,559  00, 

Earthen,  stone,  and  china  ware 263,769  00 

Fancy  goods t 143,279  00 

Manufactures  of  flax 145,538  00 

Fruits 188,254  00 

Glass  and  glassware 58,157  (Ml 

Pig  iron,  72,982,199  pounds 729,065  00 

Band  iron,  1,341,360  pounds :W,944  00 

Railroad  iron,  5,378,643  pounds 59,^*2  00 

Old  scrap  iron,  17,419  tons 434,622  00 

Hardware 8,522  00 

Firearms 16,834  00 

Steel  ingots,  bars,  wire,  &c 46,479  00 
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Invoice  valne. 

Steel  rails,  13,418,073  pounds : $224,793  00 

Steel  cutlery,  manufactures  of  steel,  &c 310,121  00 

Manufactures  of  marble 67,714  00 

Musical  instruments 64,197  00 

Manufactures  of  paper 22,172  00 

Potatoes 9,405  00 

Salt,  123,194,799  pounds 221,898  00 

Manufactures  of  silks 38,331  00 

Sal  soda  and  soda  ash,  26,095,551  pounds 326,571  00 

Caustic  soda,  1,374,591  pounds 30,641  00 

Manufactures  of  straw 17,872  00 

Brown  suffar,  17,267,438  pounds 811,689  00 

Molasses,  1,282,182  gallons 260,523  OO 

Tin,  :<5(),l-27  cwt 1.431,81rt  00 

Wine  in  casks,  29,554  gallons - - 26,898  nO 

Wine  in  bottles 21,:Wl  (K)- 

Cabinet  ware,  &c : 16, 3H3  00' 

Carpets : '. 2,046  00 

Cloths  and  cassimere 175, 173  00 

Dress  goods 20,790  00 

Manufactures  of  wool 23,479  OO 

Miscellaneous K^»8,  4(52  00 

7,332.996  00 

Duties  collected .* 2,^67,690  49' 

Duties  due  on  merchandise  in  bond 151,236  13 

Duties  due  on  merchandise  transported  in  bond  with  appraisement  ....  57, 679  tKl 

Duties  due  on  merchandise  transported  in  b'ond  without  appraisement.  162,  (>70  41 


Currency  from  fees,  &c. 
Total 


3,239.276  8(> 
220,367  71 

3,459,644  57 


Among  the  chief  articles  of  import  there  lias  been  an  increase  in  quantity,  as  shewn 
by  the  comparative  statement  following : 


Articles. 


1860. 


18S1. 


In(»en0i' 


Chemicals I  $36,»27  i 

Mauufactaws  of  cotton  '  155,613 

Earthen,  stone,  and  china  ware 169,720 

Fancy  jrooilrt 1  113.347  ! 

<Tla.ss  and  glaMSware ■  33,690  ' 

Hardware  ,  7.224 

Fiiv-arms 7, 469 

Murtical  inatnimentH 28, 187  I 


$.38. 1.56 

$1,220 

186,  5r,9 

30.  J  46 

263,  760 • 

94.  049 

143.  279 

29.93i 

"VH,  15- 

24, 467 

8.  522 

1,  298 

16,H.14 

9.  365 

64, 197  , 

36,  010 

Articles. 


Pounds. 


Value. 


Salt.  1881 1  123,194,799  !        $221,898 

Salt,  1880 1  85,554,383  I          153,771 

Increase a 37.640,416             68, 127 

Sal  Ho<1a and  soda  ash,  1881 26,095,.'»51  ,          320,571 

Siil  soda  and  soda  ash,  18^0 !  25,296,247  '          313,185 

Increase 799,304              18,456 

Caustic  8o<la,  1881 1,374,591  ,           30.641 

Cau.stic  Hoda,  1880 847,453              19,  3.'J2 

Increase i  527,138 

Brown  su par,  1881 17,267,438 

iiru w n  Hugar,  1880 14,  .539, 6.'{3 

Increase 2,727,805            194,928 

.. I 

55  E 


11,309 


811,089 
616.  761 
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Tiu  plate  for  lHf<l '. 356,1^ 

Till  plate  for  18f^ -. 312,606 

iDcrease 43,521 

Carpets  for  18H1 2,64600 

Carpets  for  1^^ 616  00 

Increase '. 2,030  00 

Cloths  and  cassiraeres,  1881 175,173  00 

Cloths  and  cassimeres,  1^80 166,857  00 

Increase 8,316  00 

Mauufactnres  of  wool,  1^81 23,479  00 

Manufactures  of  wool,  18m0 12,201,00 

Increase 11,276  00 

Manufactures  of  papier-mach^,  1881 22, 172  00 

Manufactures  of  papier-niach^,  1880 11,441  00 

Increase 10,^1  UO 

Merchandise  transported  in  bond  tcith  appraisement ^  at  port  of  BalHmort'^  shotving  to  ichttf 
places  sent  as  ports  of  delivery,  with  the  value  of  the  goods j  and  the  amount  of  duty  col- 
lectahle  thereon  at  aaid  ports. 


Place. 


Invoice  value. 


Dnty. 


Pittsburgh 
AV  heeling. . 
Chicago  — 
Cincinnati. 
New  York. 

Total 


$197, 343  00 

3,549  00 

8,930  00 

124  00 

2,094  00 

$51,093  10 

1,560  8a 

3.572  38 

e7  flO 

1.385  90 

212,  040  00 

57,  679  83 

Articles  mo  transported  comprised  iron,  iron  ore,  scrap  iron,  spcigcleiscu,  manufact- 
ures of  steel,  cutlery,  pocket  Knives,  brandy,  beer,  &c. 

MERCHANDISE  TRANSPORTED  IN  BOND  WITHOUT  APPRAISEMENT,  AT  PORT  OF  BALTI- 
MORE (ACT  JUNE  10,  1880),  SHOWING  TO  WHAT  PLACES  SENT,  THE  VALUE  OF  THE 
GOODS,  AND  THE  AMOUNT  OF  DUTY  COLLECTABLE  THEREON  PAYABLE  AT  PORTS  OF 
DELIVERY. 

These  importations  are  in  the  nature  of  continuing  ones  from  the  place  of  expor- 
tation through  the  port  of  Baltimore  as  a  port  of  entry,  to  ports  of  delivery  in  inland 
portions  of  the  country. 

This  class  of  importations  increase  yearly  in  extent  and  importance;  they  notably 
show  the  intimate  relation  this  port  sustains  to  the  country,  and  are,  indeed,  destined 
to  grow  stronger  and  attain  to  a  more  widespread  extent.  ' 


Xame  of  placfc. 


Cincinnati 

Pittsburgh 

Saint  Louis  . . . 

Chicago 

Georgetown. .. 

Cleveland 

Milwauki*«» 

San  Francisco. 
Louisville 


Total. 


Invoice  value. 

Duty. 

8|!99.750  00 

$37,  3:J5  42 

227, 882  00 

79,138  09 

33.605  00 

11,895  en 

51, 983  00 

21. 167  55 

15,823  00 

7,093  92 

884  00 

229  30 

6.438  00 

2,575  20 

5,069  00 

3,  022  45 

580  00  , 

212  60 

442,023  00 

162,  670  41 

The  above  comprises  the  totals  in  value  and  dnty  of  the  merchandise  shipped  to  the 
places  respectively  named.    These  totals,  if  separated  into  parts,  would  show  entries 
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for  transportation  for  every  week  in  tbe  year,  comprising  a  variety  of  merchandise, 
such  as  earthenware,  china,  toys,  manufactures  of  leather,  x>ipe.s,  porcelain,  musical 
instruments,  glassware,  wines,  iron  ore,  steel  blooms,  ifec. 

Articles  exported. 


Articles. 


Quantity.         Valuo. 


Acid.s poundi). 

Plows,  cultivatorH,  &c uuinlKjr. 

Hogs do. . . 

Horsed  cattle do. 


Horses. 


.do... 


Mules do . . 

Sheep do. . . 

Pot  aud  pearl  ashes pounds. 

Bark. 


Beer  in  bottles dozen . 

Blacking 

Books,  &c 

Brass,  Sec  . 


Ga»  tlxturcH 

Glass  and  glassware  . 
Manufactured  hair. . . 
Do. 


Manufactured  hemp  . 

Hats,  Ac 

Hides,  dec 


Hops. 

l^Ianufactures  of  gutta  percha 

Car  wheels number. 

Ca«ttug8. 


Stones, '&c 

Engine  boilers 

Machinery 

Nails  and  manufactures  of  iron. . 
Steel  and  nianafacf  ures  of  steel  . 
Jewelry. 


Junk.  &c 

Lamps 

Manufactures  of  lead  — 
Manufactures  of  leather  . 

Lime  and  cement 

Guano  . 


295,239 

486 

108 

7,502 

53  i 

89 

2,800  ' 

734, 745 


9,072 


Breiid  and  biscuit pounds..' 

Indian  com do 

Indian-corn  meal barrels . .  i 

Oats bushels . . 

Wheat < do.... 

Wheat  flour .' barrels. . : 

Other  grain  and  preparations,  breadstuffs,  &c * | . 

Bricks  . 


i,  i86,  ei'i 

11,839,216  ; 
10,873  I 
17,988  I 

34,291,794  < 
500,726 


Manures 

Maoufaeturos  of  marble  . 
Match*  s  . 


Seientitic  instruments 

Musical  instruments 

!Naval  stores 

Oil  cake pounds. 

Oils,  illuminating gallons. 

Oils,  lubricating do. . . 

Oils,  mineral  and  residuum barrels. 

Lard  oil gallons. 

Whale  and  flsh  oil .".  .do. . . 

Neat's -foot  oil do. . . 


42,500 


Brooms  and  brushes 

Candles,  &c pounds.. 

Carriages.  &c i . 

Clocks,  Sec , . 

Coffee,  spices,  &c :. 

Coal tons . . 

Copi>er,  &c pounds.. 

Coraage,  rope,  &c .• do ... . 

Cot  t  on bales . . 

Manufactures  of  cotton yards. . 

Drugs,  chemicals,  <kc 

Dye  stuffs 

Earthern  ware,  &,c 

Fiincy  articles 

Apples,  dried .* pounds.. 

Apples,  green bushels. . 

Canned  fruit 

Furs.  &.C  . 


29,086 
■  97 

22.  740  : 
155,374 
233,  8:^8 


519. 135 
1,675 


238 


10,  246,  482 

13, 881, 990 

266,  2:15 

3,584 

64,483 

9.480 

27,675 


$11,  572 

1.932 

1,500 

688,260 

9,805 

11,203 

17,087 

86, 525 

98,532 

637 

6 

10,073 

46 

51, 702 

6, 652. 123 

32, 957 

8,513 

39, 557,  276 

2, 919,  352 

38,592 

410 

1.344 

4,254 

4,813 

25 

21 

114,  400 

39 

3,646 

8, 810. 271 

25.884 

57,  320 

592 

901 

182 

24, 368 

1,588 

25,  392 

4,960 

100 

25.080 

90,06;< 

19 

367 

17 

3,000 

22 

80 

1,813 

174 

676 

385 

10, 198 

6,728 

812 

654 

159 

267 

30 

10,  473 

75 

40 

5.'{9 

425 

7,  273 

51 

610 

77,484 

156,428 

1, 327,  9tl» 

50,167 

7,000 

45,  366 

2, 939 

25,  676 
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Articles  exported — Continaed. 


Articles. 


Qaantity. 


Value. 


LinHeedoil , gallons.. 

(jUDpowder pounds. . 

Hams do — 

Paints  . 


207 

62 

1, 157, 624 


Paintings 

I*aper  and  stationery 

l*erfumery 

Plated  ware 

Printing  presses  and  type 

Bacon pounds. . 

Beef,  salted  and  cured do 

Butter do 

Cheese do — 

Condensed  milk 

Fish,  dried  or  smoked 

Fish,  pickled  and  cured 

Lard pounds. . 

Meats,  preserved 

Oysters . 


34. 089, 084 
,352, 640 
234.888 
044,479 


31,548,656  , 


Pickles  and  sauces 

Pork pounds . . ! 

Onions . 


Potatoes 

Vegetables 

Vegetables,  preserved  . 
Kice 

Salt. 


Scales ^ 

Clover  seed ; pounds..' 

Cotton  seed '. do ' 

Timothy  seed 

Sewing  machines 

Soap,  perfuined,  Sec 


AUnihol. 

Spirits  turpentine ' 

Starch pounds . . ; 

Sujntr,  refined do ' 

Molasses gallons. .  j 

Candy  and  confectionerj' I 

Tallow pounds. .  I 

l*in  and  manufkctures  of ^ 

Leaf-tobacco pounds . .  j 

Manufactured  tobacco 

Sailing  vessels tons..i 

AV earing  apparel 

AVool  and  manufactures  of 

Shooks,  staves,  &,c 

Hogsheads  and  barrels number. . 

Lumber,  Sec 

Logs,  masts,  spars,  &c 

Household  furniture ., 

AVooden  ware 

Manufactures  of  wood,  miscellnnetms 

ManufaotureH  of  wool 

Miscellaneous 


1,315.879  ; 


1,663,958 
424, 681 


906,690  I 

119.982  ' 

11,845 


3,413,843  1 


51, 535, 442 


24,43  I 


18,008  < 


Total  . 


$134 

17 

116,951 

209 

21 

4,407 

295 

120 

900 

2, 672,  802 

24,  4M 

65,408 

159 

1.127 

2,339 

3.  019.  212 

7.V  216 

.55,  537 

25 

lOl.gi^S 

119 

.5!57 

30 

9,816 

46 

573 

145,  800 

4.  3-50 

15,553 

1.202 

3. 237 

726 

505 

56,^73 

11.857 

2,682 

568 

219,  W3 

31. 678 

3,  710,  402 

66, 172 

400 

l.e»4 

92.  921 

119,989 

10,  215 

i:i9.002 

128,205 

6,439 

4.50 

6.807 

70 

347.832 

r2, 449, 071 


VESSELS  ENTKKIXG  FROM  FOREIGN  PORTS. 

American  vessels 234 

Tonnage ?^0, 631 

Foreign  vessels : 

Sailing 9*n> 

Steam 314 

Tonnage  sailing  vessels <»62, 420 

Tonnage  steam  vessels (»22,81t> 

Tottal  American  and  foreign  vessels 1, 5;^i 

Total  tonnage l,3()5,er)7 

VKSSELS   CLEARIXG  FOR   FOREIGN*  PORTS. 

American  vessels 213 

Tonnage 74,0r^> 
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Foreign  vessels : 

Sailing 975 

Steam 214 

Tonnage  sailing  vessels 663,228 

Tonnage  steam  vessels 614,647 

Total  nomber  American  and  foreign  vessels '        1,402 

Total  tonnage 1,351,961 

Vessels  entering  coastwise 1,274 

Tonnage 987,845 

Vessels  clearing  coastwise : 

American  and  foreign 2,042 

Tonnage 1,490,507 

luclnded  in  the  above  are  a  number  of  steamships  entering  at  this  port  and  clearing 
coastwise  in  ballast  for  other  ports. 

Grand  total  of.  recorded  tonnage  traversing  the  harbor  as  above  stated,  55,196,180 
tons. 

This  summary  of  total  tonnage  does  not  inclnda  coasters  not  required  to  enter  nor 
clear.     If  the  amount  could  be  ascertained  it  would  largely  increase  the  tonnage. 

Number  of  steamships  entering  and  departing  the  harbor  about  620. 

The  increase  in  steamships  in  the  merchant  marine  of  this  port  atfoids  a  very  sig- 
nificant proof  of  the  vigor  of  its  trade. 

Amount  of  tonnage  tax  collected $144,430  58 

The  registered  tonnage  comprises 1,041 

Vessels,  sail  and  steam,  tonnage *. 99, 739. 46 

Number  of  enrolled  vessels  in  the  coasting  trade '. 714 

Tonnage  of  same 73,561.87 

EMIGRANTS  AND  PASSEXGERS. 

Passengers,  native  and  alien 1,895 

Emigrants: 

Male '....  22,265 

Female 17,752 

Total 40,017 

An  increase  of  nearly  21,000  over  last  year. 

FOREIGN  STEAMSHIP  LINES. 

"North  German  Lloyd,"  between  Baltimore  and  Bremen,  with  freight  to  Bremen, 
Hamburg,  London,  Hull,  Leitb,  Antwerp,  &c. 

"Allan  Line,"  between  Baltimore  and  Liverpool,  London,  Hamburg,  Rotterdam, 
Amsterdam,  Antwerp,  Havre,  Bordeaux,  &c.  ^ 

"Hooper^s  Line,"  between  Baltimore  and  Liverpool. 

"  West  India  and  Pacific  Steamship  Company,"  for  Liverpool,  Baltimore,  and  West 
Indies. 

"  Continental  Line,"  for  Rotterdam. 

"  TuUy  Line,"  for  Newcastle-upon-Tyne. 

"Great  Western  Steamship  Line,"  between  Baltimore  and  Bristol,  England. 

"  Donaldson  Clyde  Line,"  steamers,  Baltimore  and  Glasgow. 

"Adamson  and  Donaldson  Line,"  Baltimore  and  London. 

A  line  from  Baltimore  to  Liverpool  direct,  with  occasional  sailings  for  Belfast  and 
Barrow.    This  line  is  composed  of  10  first-class  steamers. 

There  are  a  number  of  other  lines  in  afldition  to  the  above-named. 

The  manner  in  which  new  lines  of  steamships  have  multiplied  at  this  port  affords  a 
notable  evidence  of  its  prosperity. 

New  lines  are  now  in  contemplation.  Negotiations  are  in  progress  for  a  line  between 
here  and  France,  and  there  is  good  reason  to  expect  that  it  will  be  established.  It  is 
well  assured,  however,  that  a  new  line  will  very  shortly  be  established  between  this 
port  and  Barrow ;  at  the  last-named  place  steamships  are  building  of  large  size  ex- 
pressly intended  for  the  transportation  of  cattle  from  this  port. 

The  lines  above  named  are  composed  of  a  large  number  of  first-class  steamships 
varying  in  tonnage  capacity  from  3,000  to  4,500  tons.  The  depth  of  water  necessary 
for  such  vessels  will  be  apparent.    When  fully  loaded  they  draw  from  25  to  27  feet. 
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SOME  OF  TFIE  SEA-GOING  COASTWISE  LINES. 

Boston  StoaniHliip  Liue,  between  Baltimore,  Norfolk,  Va..BoHton,  and  "Se-w  £n^Und 
points;  Savannah  Steamship  Line,  between  Baltimore  and  Savannah,  connecting  witk 
interior  points  in  Georgia,  Florida,  and  Alabama;  "  Baltimore  and  New  Berne,  N.C." 
between  Baltimore  and  New  Berne  ;.  **  Merchant  Steamship  Compan3' "  for  Cbarleston. 
S.  C,  and  all  points  south. 

BAY  AND   RIVER  LINES. 

.Richmond,  York  River  and  Chesapeake  Railroad  Line. 

Richmond,  Va.,  York  River,  and  points  south. 

Powhatan  Line,  freight  steamers,  for  James  River,  Virginia. 

Baltimore  Steam  Packet  Company. 

Old  Bay  Line,  for  Portsmouth  and  Norfolk,  Va. 

Besides  which  there  are  many  other  bay  lines  plying  between  this  port  aii<l  towoA, 
upon  the  Chesapeake  Bay  and  its  tributaries. 

As  collateral  with  the  above  statements,  it  is  deemed  proper  to  mention  that  tlh? 
Baltimore  and  Ohio  Railroad  Company  has  erected  at  Locust  Point,  the  water  tenni- 
nus  of  that  road,  an  additional  pier,  about  700  feet  in  length  and  40  in  breadth.  For 
the  necessary  accommodation  of  the  increasing  importations  a  commodions  three-etofr 
brick  warehouse,  and  a  rail  rack,  with  docks  running  the  entire  length  on  either  side, 
has  been  pla'ced  in  bond  as  a  L^nited  States  general-order  store  and  warehouse. 

There  are  now  at  this  plaee  three  general-order  stores  and  two  extensive  bonded 
yards  for  the  storage  of  iron. 

A  third  grain-elevator  has  been  erecte<l  at  this  point.  This  is  a  large  and  magnifi- 
cent structure,  built  with  every  modern  and  improved  facility  for  movin^r  ^rraiu.  It 
has  a  storage  capacity  of  about  2,000,000  bushels.  The  elevators  at  Locust  Point  fiir- 
nisb  a  storage  for  upwards  of  4,000,000  bushels  of  grain.  This  fact,  taken  in  connec- 
tion with  the  throe  grain  elevators  at  Canton,  the  terminus  of  the  Northern  Central 
Railroad,  exhibits  both  the  increasing  demands  of  trade  at  this  port  and  the  liberal 
enterprise  entered  into  hei-e  to  accommodate  those  demands.  1  urther  extension  of 
warehouse  facilities  has  been  determined  upon  at  Locust  Point. 

In^my  communication  of  last  year  the  improvements  named  above  were  mentioned 
as  in  contemplation.  It  is  gratifying  now  to  state  that  they  have  been  completed. 
It  is  nimored  that  an  additional  grain  elevator  is  to  be  erected  at  Canton,  and  it  is 
not  unlikely  that  the  rumor  will  turn  out  to  be  correct,  as  the  increasing  demands  of 
trade  have  met  with  liberal  acconmiodation  at  that  place. 

While  mentioning  these  improvements,  for  the  pur])ose  of  showing  the  spirit  ani- 
matinp^  this  port  as  a  conmiercial  center,  it  is  proper  to  state  that  the  harbor  of  Balti- 
more IS  most  admirably  and  efficiently  equipped  with  a  fleet  of  tng-boats.  Lil>eral 
expenditures  have  been  made  in  the  structure  of  these  valuable  adjuncts  to  conimerre, 
and  within  the  last  year  several  boats  of  this  class,  of  large  size  and  great  power,  have 
been  built  and  put  into  service. 

Before  closing  this  summary,  it  is  not  (deemed  amiss  to  refer  to  the  contemplated 
ship-canal  intended  to  give  this  ]>ort  a  shorter  way  to  the  sea. 

The  merits  of  this  contemplated  enterj^ise  it  is  not  proper  here  to  discuss.  Tbey 
are  evidently  well  understood  by  the  country;  and  it  is  gratifying  to  know  that  the 
project  has  grown  into  public  favor,  and  has  met  with  more  than  friendly  support  at 
the  hands  of  Congress.  It  is  mentioned  here  as  a  subject  deserving  a  consnicnoos 
place  in  a  communication  of  this  character,  and  as  in  the  nature  of  an  appeal  in  its 
behalf;  and  also  for  the  purpose  of  referring  to  some  facts  coming  nnder  my  notice 
having  some  relation  to  the  necessity  of  the  enterprise.  It  will  be  seen  by  thene  sta- 
tistics that  through  this  port  importations  are  made  to  various  parts  of  the  coiiutry. 
Now,  these  importations  must  necessarily  increase.  This  port,  trom  its  central  loca- 
tion and  natural  relations  to  a  large  extent  of  inland  country,  must  become  the  fron* 
tier  port  through  which  foreign  supplies  will  oome  to  reach  that  country.  It  is  plain, 
therefore,  that  in  giving  Baltimore  nearer  approaches  to  the  sea  the  benefit  that 
inares  would  be  widesi>read.  It  is  furthermore  observable  from  these  statistics  that 
there  is  a  large  sea-going  coastwise  trade  maintained  with  Atlantic  cities,  besides 
which  many  vessels  (sailing  and  steamship)  during  the  course  of  a  year  leave  this 
port  for  other  ports  for  cargo,  and  correspondingly  leave  other  ports  for  this  for  cargo. 
This  is  in  the  nature  of  commercial  trade,  for  there  are  int^^rests  in  that  trade  identical 
here  and  at  northern  Atlantic  cities, 
whole  length  of  the  bay,  to  get  north,  is  very  great. 

The  cost  to  owners  of  vessels  (some  large  class  steamships  in  ballast)  to  traverse  the 

The  saving  of  outlay  in  the  matter  of  coastwise  trade  and  in,  that  vessels  orden^d 
from  or  to  this  port  to  northern  ports  for  cargo,  woald  be  immense,  and  wonld  dis- 
tribute its(>1f  alike  to  this  and  other  ports. 

This  view  has  been  presented  in  a  former  commnnication  n])on  this  snbject,  bnt  as 
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the  facts  repeat  themselves  year  after  year,  it  was  thought  the  repetition  of  them  was 
fully  ju8tifie<l  by  the  gravity  of  the  interest  concerned. 

One  other  matter  relatively  connected  with  the  subject  deserves,  at  least,  a  passing 
reference.  In  order  to  bring  it  to  notice  a  recurrence  to  Locust  Point  will  be  necessary. 
This  is  an  important  place  for  the  commerce  of  Baltimore ;  the  chief  shipping  business 
of  the  port  has  gravitated  there,  and  given  it  a  valuable  importance.  Eyerv  foot  of 
i  8  water  front  is  now  occupied  down  to  the  line  of  Fort  McHenry,  adjoining  the  dry 
dock. 

Fort  McHenr^^  now,  because  of  its  surroundings,  becomes  the  key  to  the  commerce 
of  the  |)ort,  as  it  was  the  key  to  the  harbor  in  former  war-times.  That  portion  of  the 
fort  tract  between  the  line  of  the  dry-dock  and  the  point  of  the  peninsula,  from  the 
land  line  to  the  harbor  line,  is  said  to  contain  about  8  acres.  This  is  valuable  to  the 
government,  but  "is  of  itself  intrinsically  valuable.  It  could  be  utilized  in  the  inter- 
est both  of  the  government  and  the  commerce  of  the  port,  by  the  erection  of  piers  and 
docks  to  be  used  as  general  order  stores.  No  natural  a^lvanta^es  like  these  are  pos- 
sessed by  the  government  elsewheie.  Difficulties  have  often  arisen  in  making  dispo- 
sition of  cargoes  under  general  order,  because  of  the  cost  of  drayage  to  government 
public  stores ;  here  the  government  has  property,  right  at  the  threshold  of  the  harbor, 
where  ships  could  be  docked  and  nnladen. 

The  necessity  for  such  a  general-order  store  may-become  absolute  as  the  commerce 
of  the  port  continues  to  expand. 

The  agents  of  the  government  at  ports  of  entry  are  sometimes  embarrassed  in  taking 
possession  of  cargoes  under  general  order  because  there  is  no  bonded  house  convenieut 
m  which  to  store  it.  With  a  public  store  so  elligibly  situated  at  the  entrance  to  the  har- 
bor, advantages  would  accrue  to  the  government  and  to  commerce  of  great  value. 

It  is  not  intended  by  a  reference  to  this  matter  to  recommend  any  plan  relative 
thereto,  but  merely  to' refer  to  it  and  its  commercial  bearing  as  a  subject  deserving 
consideration. 

In  coiK^usion  it  is  gratifying  to  me  to  present  a  summary  of  the  commerce  of  this 
port  for  the  fiscal  year  that  so  flatteringly  shows  the  vigor  of  that  commerce  and  the 
valuable  and  important  relation  this  port  sustains  to  the  country  generally. 
1  am,  sir,  very  resjMictfully, 

Joiix  L.  Thomas,  Jr., 

( olhctor. 

Col.  Wm.  p.  Craigmill, 

('nUe<l  estates  Engineer, 


G  8. 

IMPROVEMENT  OF  THE  HARBOR  OF  ANNAPOLIS,  MARYLAND. 

Tlie  following  special  report  was  made  Xovemlier  10,  1880. 

United  States  Ex<j inker  Office, 

Baltimore,  Md.^  November  10,  1880. 

General:  The  law  of  June  18, 1878,  rec|uired  a  "survey  of  the  bars  at  the  entrance 
to  Annapolis  Harbor,  Maryland,  with  a  view  to  the  accommodation  of  deep-draught 
vessels  at  low- tide."  The  survey  was  made  in  September,  1878,  as  detailed  as  the 
funds  available  would  allow,  and  a  report  was  submitted  dated  January  8, 1879,  which 
may  be  found  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  Part  I, 
beginning  at  page  574. 

In  that  report  an  estimate  was  presented  of  the  cost  of  connecting  the  deep  water  of 
the  bay  with  the  deep  water  of  the  Severn  River,  and  thus  permitting  **  vessels  of  deep 
draught"  to  pass  over  "  the  bars  at  the  entrance  "  and  come  into  the  "harbor  of  Annapo- 
lis." The  channel  estimated  for  was  150  feet  in  width  and  24  feet  in  depth  at  mean 
low-water.  This  width  was  considered  the  minimum  that  would  suffice,  and  this 
upon  the  supposition  that  it  would  be  used  only  by  steamers  or  by  sailing  vessels 
towed  by  tugs. 

The  probabilities  being  generally  against  the  permanence  of  a  dredged  channel,  un- 
less auxiliary  works  be  added  for  the  purpose  of  concentrating  the  How  of  water  in 
it,  the  opinion  was  expressed  that  it  might  be  fonnd  necessary  to  construct  such 
w^orks,  either  with  the  object  just  stated  or  to  intercept  matter  in  motion  which  might 
otherwise  fall  into  the  dredged  channel  and  reproduce  the  bars,  and  that  more  time 
should  be  devoted  to  the  study  of  the  locality  to  decide,  first,  whether  such  auxiliary 
works  were  necessary,  and,  secondly,  what  should  be  the  location,  extent,  and  style  of 
construction,  if  necessary. 

In  the  law  of  June  14,  1880,  Congress  directed  an  examination  of  the  "bars  at  the 
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entrance  of  Annapolis  Harbor,  with  a  view  to  ascertain  the  character  of  jetties  neces- 
sary to  render  the  proposed  improvement  permanent."  The  additional  examination 
deemed  necessary  has  neen  made  by  Mr.  W.  R.  Hutton,  a  civil  engineer  of  skill  and 
experience.  His  report,  dated  October  30,  1860,  is  appended  hereto.  It  appears  that 
the  cost  of  jetties  would  be  quite  large— out  of  proportion  to  the  probable  benefit  to 
be  obtained  by  them,  and  further  study  has  resmtea  in  a  change  in  the  position  pro- 
posed for  the  channel  to  be  dredged,  such  that  it  is  believed  greater  permanence  may 
be  expected.  As  stated  by  Mr.  Hutton,  **some  dredgini^  will  doubtless  be  required  in 
course  of  time."  The  extent  of  it  can  only  be  known  &om  observation.  The  proba- 
bilities are  that  the  annual  cost  of  such  dredging  would  be  less  than  the  interest  on 
on  the  largo  sum  which  jetties  would  cost. 

The  new  position  for  the  channel  has  been  laid  down  on  the  map  which  accompanied 
the  report  of  1878.  Besides  the  improvement  claimed  for  it  above,  it  will  be  observed 
that  it  is  more  convenient  for  use  by  vessels  moving  between  Annapolis  and  the  lower 
bay,  the  portion  of  it  where  vessels  of  deep  draught  approaching  or  leaving  Annapolis 
are  most  likely  to  be  found. 

The  width  and  depth  of  the  channel  now  estimated  for  are  nnchanged.  It  is  calcu- 
lated that  to  dredge  a  channel  150  feet  wide  at  bottom,  and  24  feet  deep  at  mean  low- 
water,  would  rec|uire  the  removal  of  330,000  cubic  yards  of  material,  at  a  cost  of  $66,000. 
As  the  estimate  is  for  a  minimum  channel,  the  whole  amount  should  be  appropriated 
in  one  sum,  if  at  all. 

The  law  states  that— 

**  In  every  case  where  examinations  or  surveys  are  made,  the  report  thereon  shall 
embrace  such  information  concerning  the  commercial  importance,  present  and  prospect- 
ive, of  the  improvement  contemplated  thereby,  and  such  general  commercial  statistics 
as  the  Secretary  of  War  may  be  able  to  procure." 

As  to  this  branch  of  the  subject,  I  have  no  better  information  than  is  found  in  the 
papers  appended  to  the  report  of  1878,  already  referred  to,  which  may  be  seen  on  pa^es 
57b  and  679  thereof,  and  to  those  papers  attention  is  invited,  viz,  the  letters  of  City 
Connsellor  Iglehart  and  Admiral  Kodgers,  U.  S.  N.,  and  the  report  of  Capt.  C.  B.  Phil- 
lips, Corps  of  Engineers,  U.  S.  A.  - 
Very  respectfully,  your  obe<lient  servant, 

Wm.  p.  Craighill, 

Major  of  Engineer*. 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  S,  A. 


REPORT  OF  MR.   WILLIAM  B.   HUTTON,  ASSISTANT  ENGINEER. 

Baltimore,  Md.,  October  30,  1880. 

Sir  :  I  have  the  honor  to  report  the  result  of  an  examination  of  the  bars  at  the  en- 
trance to  Annapolis  Harbor,  made  with  a  view  "  to  ascertain  the  character  of  the  jet- 
ties necessary  to  render  the  improvement  i)ermanent." 

The  improvement  referred  to  is  that  proposed  by  Captain  Schuyler,  United  States 
Engineers,  in  1878,  and  would  consist  of  a  dredged  channel  150  feet  wide  at  bottom 
and  24  feet  deep  at  low- water,  extending  firom  deep  water  of  the  Severn  off  the  United 
States  Naval  Academy  to  the  24-foot  curve  in  the  bay. 

A  number  of  observations  upon  tides  and  tidal  currents  have  been  made,  some  few 
soundings  outside  the  limits  of  Mr  Seagar^s  map  of  1878,  and  the  question  has  been 
studied  to  some  extent  upon  the  ground. 

The  range  of  tide  is  small  (from  0'.65  to  1.05  during  the  short  period  covered  by  the 
observations),  and  is  greatly  affected  by  the  wind  as  to  range  and  the  direction  and 
force  of  currents. 

The  tidal  wave  passes  up  the  bay  at  the  rate  of  about  12  miles  an  hour.  The  ebb 
current  sets  down  alon;^  shore  from  half  an  hour  to  two  hours  earlier  than  in  the  mid- 
dle of  the  bay,  and  similarly  the  flood  begins  along  shore  some  time  before  the  tnm  of 
the  tide  in  the  bay.  It  was  at  times  observed  to  turn  on  the  bottom  earlier  than  on 
the  surface,  so  that  a  deep  float  would  show  quite  a  strong  flood  current  while  it  was 
slackwater  on  the  surface. 

As  far  as  I  can  learn,  the  exposed  shores  of  the  bay  for  miles  above  this  place  are 
undermined  and  carried  off  by  the  action  of  the  waves  during  storms,  and  the  material 
goes  to  extend  the  shoals  along  the  bay  shore.  Horn  Point,  also  within  the  harbor 
but  exposed  to  easterly  gales,  is  wasting  away  at  an  uncertain  rate,  according  to  some 
of  the  watermen  50  feet  in  twelve  or  fifteen  years,  or,  so  far  as  can  be  determined  by 
comparison  with  the  coast  survey  charts,  about  100  feet  in  thirty-six  years.  A  great 
portion  of  this  material  is  probably  dropped  very  near  the  place  whence  it  is  erode<l. 

The  main  tidal  currents,  that  is,  the  channel  currents,  after  the  tide  is  well  tnmed, 
either  of  flood  or  ebb,  take  the  general  direction  from  the  mouth  of  Severn  to  Tally's 
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Point,  sometimes  showing  a  tendency  to  follow  the  south  shore  line  into  the  deep  bights 
it  forms.    Their  velocity  is  about  half  a  foot  per  second. 

The  Severn  River  opposite  and  above  the  Naval  Academy,  confined  between  banks 
2,000  feet  apart,  has  ample  depth.  The  currents  of  the  ebb  and  Hood  maintain  a  depth 
of  24  feet  into  the  wider  expanse  of  the  harbor,  3,600  feet  beyond  the  wharf  of  the 
academy.  Here,  being  weakened  by  diftusion,  the  water  shoals  to  18  feet.  They  are 
a^ain  concentrated  between  Horn  Point  and  Greenberry  Point  bars,  and  the  depth 
again  increases  to  20  feet,  which  is  maintained  for  a  distance  of  a  mile,  1,800  feet  of  it 
being  24  feet  deep.  Outside  the  bars  it  shoals  to  Id  feet,  and  then  gradually  increases 
in  depth  to  the  deep  water  of  the  bay. 

The  curve  of  24-foot  depth  outside  of  the  harbor  may  be  said  to  follow  the  general 
line  of  the  bay,  unintluenced  by  Severn  River.  The  20- foot  curve,  by  a  decided  in- 
tlcxion  towartl  the  shore,  marks  the  point  where  the  current  of  the  Severn  makes  itself 
felt. 

Both  of  these  curves  have  moved  slightly  away  from  the  shore  since  1?^4,  the  date 
of  coast  survey  by  hydrography,  except  where  the  former  crosses  the  line  of  Severn 
River.  At  that  time  the  20-fobt  curve  extended  in  a  narrow  loop  2,500  feet  farther 
iuto  the  harbor,  indicating  a  scour  on  the  line  of  the  river  current.  The  bottom  is  so 
tlat,  however,  that  the  total  tilling  at  this  point  in  thirty-six  years  has  been  bnt  1 
foot  in  depth.  ' 

But  from  Tally's  Point  a  shoal  extends  about  east-southeast  into  the  bay  a  distance 
of  6,000  feet,  on  more  than  5,000  of  which  the  water  does  not  at  low-tide  exceed  4  feet 
in  depth,  and  in  a  great  part  of  it  much  less. 

This  shoal,  which  now  extends  1,000  feet  beyond  its  end  in  1844,  does  very  materially 
affect  both  the  20  and  the  24  foot  curves,  poshing  them  far  out  into  the  bav.  It  ap- 
pears to  be  formed  by  the  earlv  ebb-tide  from  the  Severn  meeting  the  flood-tide  still 
running  in  the  bay,  aided  by  the  direction  given  to  the  flood-tide  along  shore,  which, 
following  the  curve  of  the  deep  bight  below  Tally *s  Point,  there  leaves  it  in  a  direc- 
tion nearly  parallel  with  the  bar  or  **reef."  The  ebb,  when  fully  established,  flows 
across  the  bar  with  a  velocity  of  2  feet  per  second.  This  I  snppose  to  be  the  surface 
current  taking  the  shortest  way  across  tne  obstruction,  while  the  deeper  currents  are 
deflected  by  the  **reef,"  as  by  a  training-wall,  and  pass  along  it  and  around  its  end. 

The  foregoing  are  the  facts  bearing  upon  the  tiuestion.  From  them  and  an  inspec-  • 
tion  of  the  map,  I  conclude  that  the  new  channel  shonld  be  laid  in  a  straight  linetrom 
the  closed  cune  of  24  feet  depth  between  Greenberry  and  Horn  Point  oars,  to  that 
point  on  the  24-foot  curve  outside  when  it  turns  from  the  shore  to  pass  around  the  reef 
oft'  Tally's  Point.  To  confine  this  channel  between  two  jetties  would  bo  injurious  by 
obstructing  the  ordinary  navigation  of  the  harbor. 

A  single  jetty  on  the  south  side  would  confine  the  current  more  closely,  and  would 
better  maintain  the  channel.  Its  length  would  be  very  great,  and  its  cost  out  ol  pro- 
portion to  the  benefits  to  be  obtained.* 

A  channel  dredged  on  the  line  I  have  described  would,  in  my  judgment,  maintain 
itself.  The  changes  in  the  bottom  along  the  line  of  it  are  very  slight  in  the  '^6  years 
over  which  our  references  extend.  The  place  most  liable  to  ahoM  is  between  the  river 
mouth,  at  the  Naval  Academy  Wharf,  and  Greenberry*8  Point.  The  wide  openings  on 
either  side,  into  which  Spa  and  Carr's  creeks  empty,  reduce  the  scouring  power  of  the 
current  and  explain  the  shoaler  water  at  this  place.  But  the  channel  will  be  directly 
in  the  line  of  the  main  tidal  currents  to  and  from  the  Severn,  a  slight  bottom  velocity 
will  be  directed  along  it  by  the  new  dredged  channel,  and  a  less  velocity  is  needed  to 
maintain  than  to  erwle  a  channel.  There  are  no  cross-currents  here  or  farther  out, 
but  all  are  in  the  direction  of  the.  channel.  It  is  true  that  the  tidal  current  down  the 
bay  has  a  direction  across  the  channel,  but  I  think  that  only  the  surface  currents  con- 
tinue in  their  line  of  direction  across  the  "reef,"  the  deei>er  ones,  being  deflected,  aid 
those  of  the  Severn  in  maintaining  depth  along  the  up-stream  margin  of  the  *  *reef." 

Some  dredging  will  doubtless  be  required  in  course  of  time,  but  it  will  be  very  much 
cheaper  than  any  works  to  maintain  the  channel  by  scour. 

The  tot^  dredging  to  make  the  proposed  channel  150  feet  wide  on  Iwttom  as  pro- 
posed by  Captain  Cuyler,  a  width,  in  my  judgment,  ample,  is  325,800  cubic  yards  of 
soft  material. 

If  this  were  sand  or  other  heavy  earth,  it  could  be  dumped  in  the  bight  between 
Horn  Point  and  SkuU  Hall,  with  economy  and  great  advantage,  but  I  should  fear  to 
deposit  there  soft  mud.  It  should  be  carried  into  the  deep  water  of  the  bay  at  least 
3,000  feet  outside  the  line  of  the  buoys  on  Hackett*s  and  Tally's  Point  shoals.  This 
will  reciuire  the  material  to  be  transiwrted  an  average  distance  of  2.7  miles,  an  ex- 
treme distance  of  about  3f  miles. 

The  **reef"  oft*  Tally's  Point  extends  about  6,600  feet  from  shore,  and  to  within 
12,000  feet  of  shoal  water  on  the  Kent  Island  side  of  the  bay.  It  has  advanced  con- 
siderably since  1844,  and  the  depth  upon  it,  then  from  4  to  7  feet,  is  now,  over  the 

*  Length  about  17,000  feet;  cost,  roughly,  $400,000. 
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name  places,  from  *i  to  4  feet.  Whether  the  bar  or  **  reef"  as  it  is  ealled,  has  yet  ac- 
quired a  position  of  permaDenoy,  is  not  known.  Its  effect  ni>on  the  projiosed  channel 
is  a<lvanta|j^eouH,  except  in  so  far  as  it  increases  the  length  of  it.  A  low  dike  along  a 
portion  (4,000  feet)  of  it  would  increase  the  scour  in  the  pro|>ose<l  channel,  but  at  the 
risk  of  extending  the  "  r<»ef "  still  farther  into  the  bay.  It  is  therefore,  undesirable, 
OH  it  is  un necessary. 
RoMpectfuUy, 

W.   R.   HlTTC^X. 

Two  a])pro])riatioiis  have  beeu  made  for  tliin  locality,  each7)f  $5,000, 
June  14, 1880,  and  March  3, 1881.  As  the  expenditure  of  $10,000  would 
not  aftect  any  substantial  improvement,  it  did  not  seem  expedient  to 
<!omnu»nee  operations  until  further  directions  were  received  from  Con- 
gress. Recommendation  to  that  effect  to  the  Chief  of  Engineers,  made 
April  1, 1881,  was  appmved  Ai>ril  7. 

Money  Htafcinent. 

July  1,  18H0,  amount  available $:),(H)0  OO 

Amount  appmpriated  by  act  approved  March  :J,  1881 .^,  000  00 

; $10,(*00  00 

July  1,  iJ^l,  amount  exi>ended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  I,  1880 794  02 

July  1,  1881,  amount  available 9.205  98 

Amount  (estimated)  recjnired  for  completion  of  existing  project 56, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :k»,  1S8:{.     56, 000  00 


INFORMATION  AS  TO  THE  COMMERCE  OF   ANNAPOLIS,    FROM   MR.  IRELAND,  COLLECTOR, 
RECEIVED  THKOUOII   HON.   J.    L.   THOMAS,  COLLECTOR  OF  BALTIMORE. 

In  reply  to  youi-s  of  May  28, 1  beg  to  say,  that  the  advantages  which  would  accrue  to 
the  government  by  the  contemplated  improvement  of  Annapolis  Harbor  would  be 
many  and  great,  especially  so  with  regard  to  the  customs. 

As  it  now  is,,  there  is  not  sufficient  depth  of  water  to  accommodate  the  large  freight- 
ing vessels  carrying  coal,  lumber*  building  materials,  and  other  necessary  commodities 
used  here  by  the  consumption  of  citizens,  as  well  as  the  demand  at  the  United  States 
Naval  Academy,  and  the  consequence  is,  except  sach  small  quanlities  as  can  be  brought 
by  small  vessels,  for  the  most  part,  these  things  are  conveyed  by  rail  as  a  matter  of 
necessity,  and  because  of  the  existence  of  this  utct  we  have  no  vessel  of  large  draft  of 
water  licensed  from  this  port  and  are  unable  to  give  such  statistics  as  are  desired. 

The  advantage  of  the  improvement  to  the  general  government  may  be  estinmted 
when  it  is  remembered  that  the  Naval  Academy  is  located  here,  and  the  consef|uent 
necessity  of  vesels  going  back  and  forth,  only  the  smaller  of  which  are  able  to  enter 
the  harbor,  and  only  at  full  tide,  and  in  the  custody  of  tows,  and  it  often  occurs  that 
under  such  precautions  even  then  they  are  grounded. 


G9. 

IMIKOVEMENT   OF    THE    CHOPTANK   RIVER,   BETWEEN    DENTON    AND 
GREENSBOROUGH,  MARYLAND. 

A  survey  of  this  portion  of  the  Choptank  River  was  made  in  1870, 
and  a  detailed  report  presented  thereafter,  which  was  printed  in  full  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1880,  beginning  at  page 
634.  An  estimate  was  given  of  $79,0(K)  for  dredging  a  channel  75  feet 
wide  and  8  feet  deep  at  mean  low- water.  It  was  stated,  however,  that 
the  cost  would  be  much  reduced  if  the  proposed  depth  were  made  7  feet 
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instead  of  8.  On  a  re-examination  made  in  October,  1880,  it  was  foand 
that  a  channel  of  6  feet  depth  at  menn  low-water,  as  high  as  Case's 
wharf,  which  is  a  short  distance  below  Green  sborough,  would  cost  $40,000. 

Congress  appropriated  $5,000  June  14, 1880.  It  was  decided  to  apply 
this  to  a  beginning  of  the  6-foot  channel,  at  a  point  400  feet  below  Case's 
wharf,  following  the  lines  of  the  channel  through  the  shoal  to  a  point 
above  Brick  Mills,  where  the  6-foot  curve  above  has  a  width  of  75  feet, 
and  connecting  the  6.foot  curves  with  a  cut  3,000  feet  long. 

It  was  provided  that  the  material  excavated  should  be  deposited  on 
one  or  both  sides  of  the  river,  either  upon  the  shores  above  high-water 
mark,  upon  solid  marsh,  or  in  "cripples"  20  feet  from  their  nearest  edge, 
or  upon  flats  submerged  at  high-water  not  less  than  80  feet  from  the 
nearest  edge  of  the  cutting,  in  localities  to  be  approved  by  the  engineer 
in  charge,  and  to  be  procured  without  expense  to  the  United  States  in 
any  manuer  whatever. 

The  material  to  be  removed  was  found  to  be  sand  and  mud.  The 
depth  of  cutting  was  found  to  vary  from  0.8  foot  to  3.1  feet,  averaging 
about  1.7  feet.        •    . 

A  contract  was  made  for  this  Mork  in  November,  1880,  with  Mr.  I). 
Constantine,  of  Baltimore,  at  the  rate  of  23  cents  per  cubic  yard  for 
material  excavated  and  redeposited  in  accordance  with  the  specifica- 
tions, mesisured  in  scows  or  embankments,  or  27^  cents  measured  in 
place. 

A  second  appropriation  of  $3,000  was  made  by  Congress  March  3, 
1881.  A  contract  for  its  expenditure  has  been  entered  into  with  the 
same  contractor  and  at  the  same  price  as  the  first.  Work  under  the 
first  contract  is  to  be  completed  July  31,  1881,  the  amount  of  material 
to  be  removed  being  about  17,500  cubic  yards  measured  in  place.  Work 
under  the  new  appropriation  is  to  continue  immediately  after  the  ex- 
haustion of  the  old.  It  is  expected  to  carry  the  new  channel  for  an 
additional  length  of  about  1  mile. 

Money  statement 

Jaly  1,  1880  amount  availalile §5,000  00 

Amouut  appropriated  by  act  approved  March  3, 18^1 .' 5, 000  00 

$10,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 331  00 

July  1,  1881,  amount  available 9,668  31 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June 30, 1883. . .  10, 000  00 


Abstract  of  proposals  for  dredt/ing  Choptank  River^  Maryland^  opened  at  12.30  p,  iw., 

JSi>venther  30,  18H0. 


Time. 

I  Commence.      Complete.  | 

i.      _._  .  '     I I  I 


1     George  W.  Par-  \  Salisbury,  Md..  Jan.  15.  1881 '  Aug.  1,  1881 1         $0  28    I  Measured  in  place. 
SOUR.  ,'  '  I  ' 

Contract  with  Daniel  Constantine. 
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Abstract  of  proposals  for  dredging  in  the  Choptank  Biver^  Maryland^  opened  at  12.30  p, 

June  30,  Ibc^l. 


No. 

Name. 

Daniel  Constun- 
tJne. 

1     Residence. 
Baltimore 

Time. 

Commence,  i   CompIet«. 

1 

1 

On    comple-    Oct  31,  1881 
tion  of  pres- 
ent contract. ; 

Price  per 
:  cubic  yard. 


Remarks. 


$0  27i  ;  Measured  in  place. 


Contract  with  D.  ConHtantine. 

REPORT  OF  MR.   GEORGE  W.    PARSON'S,   ASSISTANT  ENGINEER. 

Sausbury,  Md.,  Octohei'4f  1880. 

Colonel  :  I  have  the  honor  to  snbniit  the  following  report  of  an  examination  of 
the  opi>er  x>ortion  of  Choptank  River  between  Denton  and  Greensborongh,  in  Caro- 
line County,  Maryland,  in  accordance  with  your  instructions  of  September  23. 

Choptank  River  is  navigable  for  bay  steamers  as  far  as  Denton,  7J  miles  below 
"  CaseV"  the  lower  wharf  at  Greensborough,  and  about  3^  nriles  above  Denton,  for 
such  sailins  vessels  as  are  engaged  in  carrying  on  the  commerce  of  Greensborongh 
and  the  Choptank  generally.  Above  this  poii^t  the  river  formerly  possessed  depth  of 
wat^r  sufficient  for  navigable  purposes  to  its  headwaters  now  spanned  by  a  wooden 
bridge.  Sweeping  away  of  mill-dams  by  freshets  and  washing  of  lauds  cultivated  to 
the  edge  of  the  stream  have  operated  to  form  shoals  at  several  points,  also  to  fill  the  bed 
of  the  river  in  its  upper  portion  to  such  an  extent  as  to  necessitate  lighterage  of  all  pro- 
ducts shipped  or  received  by  this  outlet  from  the  present  anchorage  to  Greensborongh,  a 
distance  of  over  4  miles.  At  several  points  the  depth  of  water  on  the  shoals  is  so  lit- 
tle that  lighters  ground  on  them  at  high-water.  This,  with  the  detention  from  head 
tides,  renders  shipments  by  water  both  tedious  and  expensive. 

Doubtless  great  relief  would  be  experienced  by  the  town  and  a  large  surrounding 
country  by  establishing  navigation  to  Greensborongh.  It  would  again  renew  their 
once  extensive  grain  and  ship-building  trade. 

I  have  ascertained  that  vessels  now  navigating  the  river  pass  over  without  deten- 
tion portions  of  the  Choptank  lying  above  and  below  Denton,  where  there  is  bat  6 
feet  of  water  at  low-tide.  I  consider  that  depth  of  water  sufficient  for  the  necessities 
of  trade.  For  improving  the  river  I  would  suggest  constructing  a  channel  75  feet 
wide,  6  feet  deep  at  low-water,  from  the  present  anchorage  (Passapor's  wharf)  to 
Case's  wharf  below  Greensborough,  the  cost  of  which  would  oe  about  $40,000.  I  also 
suggest,  as  a  first  stej)  towards  the  ultimate  completion  of  this  project,  the  expenditure 
of  the  $5,000  appropriated  at  th.e  last  session  oi  Congress  for  the  improvement  of  this 
river  in  dredging  a  channel  75  feet  wide,  6  feet  deep,  from  the  ending  of  6  feet  water 
above  Passapor's  landing  through  the  shoals  below  Brick  Mill,  a  distance  of  3,800  feet, 
to  connect  with  the  existing  6-^t  channel  above  that  shoal.  To  dredge  this  channel 
requires  the  removal  and  r^eposit  of  17,500  cubic  yards  of  material  at  an  estimated 
net  cost  of  $4,400. 

The  effect  of  this  channel  would  l>e  to  enable  vessels  to  anchor  1|  miles  nearer 
Greensborongh  than  at  present,  also  removing  a  troublesome  bar  to  lighterage. 

Subsequent  appropriations  are  relied  upon  for  the  final  completion  of" the  entire 
channel  as  suggestett.  • 

I  am  indebted  to  your  report  to  the  Secretary  of  War,  January  23,  1880,  for  infor- 
mation relating  to  the  Choptank  River,  and  the  towns  of  Denton  and  Greensborough, 
also  to  the  survey  and  map  of  Assistant  Engineer  J.  L.  Se^ger,  from  which  the  above 
distances  and  estimates  are  computed. 

Very  respectfully,  your  obedient  servant, 

George  W.  Parsons. 

Lieut.  Col.  Wm.  P.  Craigiiill, 

Corps  of  Enfjinvers, 


commercial  statistics. 

The  following  statistics  as  to  the  commerce  on  the  river  are  believed  to  be  reliable  : 
The  trade  of  this  portion  of  the  Choptank  River  is  carried  by  three  schooners  owned 

in  Greensborough,  of  an  aggregate  tonnage  of  270  tons  (custom-house  register).    These 

three  schooners  ply  regularly  between  the  **The  Stakes''  and  Baltimore,  making  an 

average  of  thirty  round  trips  each  annually. 
Two  other  schooners,  of  100  tons  capacity  each,  are  chartered  during  busy  seasons, 

averaging  about  ten  trips  yearly. 
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SHIPMENTS  DURING  TIIK  YEAR  1880. 

Grain bushels..   150,000 

Timber  (sawed) 3 feet..  400,000 

Railroad  ties  (estimatetl) *. 20,0(K) 

Lime  (received) bushels..     50,000 

SheUs do.-..  300,000 

Fertilizers tons..  :i00 

Coal 1 do.,..  200 

Merchandise,  building  materials,  &c.,  for  the  supply  of  a  district  comprised  within 
a  radius  of  6  miles  around  Greeusborough. 

This  produce  is  carried  from  Greensborough  to  "The  Stakes,"  a  distance  of  7  miles, 
on  open  scows  or  lighters,  at  a  cost  of  1  cent  per  bushel  for  grain  and  proportionate 
cost  for  other  produce,  and  also  at  considerable  risk  of  loss  from  exposure  to  the 
weather. 

SHIPMENTS  BY   RAILROAD,  1880,  FROM  GREENSBOROUGH. 

Grain bushels..     35,000 

Peaches boxes..     50,000 

Canned  goods cans..  700,000 

Evaporated  fruit pounds..  100,000 

Lumber feet..  500,000 

Berries ,... buckets..     10,000 

Eggs dozen..     15,000 

Poultrv pounds..     75,000 

Wool.*. do....     10,000 

Livestock do....  200,000 

General  merchandise  (received) do....  300,000 

Coal  (received^ tons..  500 

Lime  (received) bushels..       5,000 

Phosphate  and  phosphate  material tons..  250 

This  traile  goes  to  Philadelphia  and  New  York  at  heavy  rates  for  freight. 
Arrangements  are  being  made  for  running  a  steamer  at  an  early  date  between  the 
Brick  Mill  Landing  and  Baltimore. 


G  10. 

IMPROVEMENT  OF  SECRETARY  CREEK,  MARYLAND. 

Before  1877  not  more  than  4  or  5  feet  of  water,  perhaps  not  so  much, 
could  be  carried  up  to  the  upper  wharf,  about  1 J  miles  fipom  East  New 
^farket.  In  that  year  a  fund  was  raised  by  subscription,  and  between 
J«J4,000  and  $5,000  were  spent  in  dredging  to  a  depth  of  7  or  8  feet  at  mean 
low- water.    Not  as  much  dredging  could  be  done  as  was  needed. 

The  first  appropriation  by  Congress  was  of  $3,000,  made  June  14, 1880. 
After  some  difficulty  in  getting  suitable  pro|>08als  for  the  work,  a  con- 
tract was  made  with  the  American  Dredging  Company,  of  Philadelphia, 
at  the  rate  of  18  cents  per  cubic  yard  for  material  measured  in  scows  for 
dr^ging  and  reilepositing.  Work  was  not  commenced  until  April  25, 
1881. 

Meantime,  Congress  had  made  another  appropriation  of  $3,000,  March 
3, 1881.  A  contract  was  soon  made  with  the  same  parties  as  before,  but 
at  an  advance  in  price  of  2  cents  per  cubic  yard.  Work  under  both  con- 
tracts was  completed  May  26, 1881. 

Previons  to  the  work  done  by  the  United  States  the  navigation  of  this 
short  creek  was  diflftcul);,  owing  to  the  narrowness  of  the  channel  and  its 
very  sharp  bends.  The  curvature  of  these  sharp  bends  has  been  very 
much  lessened,  and  the  channel  is  now  nowhere  less  than  100  feet  in  width. 
A  commodious  turning-basin  has  been  made  near  the  town  wharf  with  an 
area  of  about  40,000  square  feet.  The  excavation  has  been  to  a  depth 
of  7  feet  at  mean  low-water.  The  material  dredged  has  been  chiefly  soft 
mud,  with  some  admixture  of  sand.    The  total  quantity  removed  has 
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amounted  to  29,215  cubic  yards,  measured  in  the  scows.  It  has  been 
dejmsited  in  the  coves  near  the  mouth  of  the  creek,  whence  it  could  not 
run  back  again  into  the  channel. 

There  is  a  daily  line  of  steamers  on  this  creek  running  to  other  points 
on  the  Eastern  Shore  and  to  Baltimore. 

Other  steamboats  navigate  the  creek  occasionally,  and  there  are  sev 
eral  small  sailing  vessels  trading  to  Baltimore. 

There  are  considerable  shipments  of  grain,  and  the  freighting  during 
the  fruit  season  is  verj'  heavy. 


Money  statement. 

July  1,  18H0,  amount  available $:J,000  (H) 

Amouut  appropriated  by  act  appn>vod  March  3,  l»sril 3, 000  00 

$6, 000  00 

July  1,  IHc^l,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,806  24 


July  1,  1H81,  amount  available. 


193  76 


Absfract  of  pi'oposah  for  dredging  Secrrtarif  ('reck,  Maryland^  opened  at  11.30  a.  m.,  Au- 
gust 17,  1880. 


Time. 


No.  Name.  Ri  sitlonce. 


♦  CummeDCc.  '    Complete.  J**^       i 


l*ric^  per  ! 

'  a  b  i  o  <  Biemu-ks. 


1     Daniel  Coiistan-     Baltimore Jan.   1, 1881     June  30, 1681  $0.28     Meamired  in  soows. 

tine. 


Kejecteil ;  too  high. 

Abstract  of  propmah  for  dredging  Secretary  Oeeky  Marylandf  opened  at  11.30  a,  w.. 

Koveniber  30,  1880. 


No.  Name. 


Residence. 


Time. 


Commence.       Complete. 


1  American  Dreilj;-    Philadelphia..  April 30, 1881   Jane 30, 1881 

in 2  Company. 

2  E.  W.  Ferrii» Baltimore May  15, 1881 .  July    1, 1881 


3     Daniel  Constan-    ...  .do IKe.  15, 1880  .    Feb.   1, 1881 

tine.  I 


I 
Prie«  per 
c  u  b  i  e  Remarks, 

yard. 


$0  18      Measnred  in  arows. 

23i     Mtiasared  in  scows. 
Conditional  on  be- 
ing  al  lowed  to 
I  dump  in  deep  wa- 

I  ter. 

C  2S    -  Measured  in  scows. 

\  29|     Measured  in  place. 


Contract  with  American  Dredging  Company. 

Abstract  of  proposals  for  dredging  Secretary  Creek ^  Maryland,  opened  at  11.35  a.  m.,  May 

3,  1881. 


No.                           Name. 

1 

Residence. 

1 
1 

..  Phihidelphia 

Time. 

Price  per 
cubic 
yard. 

Commence. 

Complete. 

1     American  Dredging  Company... 

Dec  15, 1881. 

Mch.  15, 1882 

$0  20 

Contract  with  American  Dredging  Company. 
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G  iz. 

IMPROVEMENT  OF  THE  HARBOR  OF  CAMBRIDGE,  MARYLAND. 

The  plan  of  improvement  was  to  make  a  channel  from  the  deep-water 
of  the  Choptauk  to  the  railroad  wharf  in  the  inner  harbor,  and  to  in- 
crease the  dimensions  of  that  harbor,  the  outer  channel  to  be  not  less 
than  100  feet  wide,  and  the  depth  of  all  the  dredging  to  be  8  feet  at  mean 
low- water.  This  plan  has  been  successfully  carried  out.  The  last  work 
wa^  completed  in  March,  1879.  The  balance  of  funds  still  available  is 
held  unexpended  at  present. 

Some  of  the  leading  citizens  of  the  town  are  desirous  to  have  more 
enlargement  of  the  harbor  and  its  approaches.  The  necessity  of  this  can 
only  be  judged  of  when  a  resurvey  is  made,  which  is  expected  to  be 
undertaken  before  the  meeting  of  Congress. 

The  results  will  be  communicated  in  a  special  report  if  required. 

Money  statement. 

Julv  1,  1H80,  ainouut  available $2,(598  10 

July  1,  lc*81,  amoimt  available 2,698  10 


COMMKUCIAL   STATISTICS. 

The  following  Htateinents  are  the  most  reliable  that  can  be  procured  an  to  the  ton- 
nage and  commerce  of  the  place : 

STATEMKN'T  OF    SKCRETAUY  AND    TREASrUEH   OF    CAMURIDOE    MAXIFACTIUING   COM- 
PANY. 

Camukidge,  Mii.,  May  27 y  1881. 
Number  of  vessels  doing  business  in  Cambridge  Harbor  for  the  year  ending  May  1, 1881  • 

Kegulnr  steamboats,  making  daily  trips 4 

Transient  steamboats,  excursions,  &c 25 

Regular  schooners,  weekly,  &c.,  35  to  150  tons 10 

Transient  schooners,  for  charter,  repairs,  &c 250 

Regular  sloops,  weekly  aiul  semi-weekly,  10  to  15  tons 40 

Transient  sloops,  charter,  for  repairs,  &c.,  10  to  15  tons 50 

Regular  canoes,  &c.,  under  10  tons 50 

Route  up  and  down  the  river  and  bay  to  Baltimore.  There  are  now  at  this  point 
three  ship-yards  and  two  marine  railways,  full  of  business,  occupying  the  hai'bor  to  a 
considerable  extent  with  vessels  repairing  and  waiting  for  repairs. 

There  are  constantly  in  the  harbor  from  thirty  to  seventy  vessels  of  different  classes 
and  sizes.     This  has  ^rown  from  one  schooner  weekly  and  one  steamboat  twice  a  week 
to  the  above  proportions. 
The  business  of  the  harbor  Jias  largely  increased  during  the  past  year. 
There  being  no  record  kept,  the  above  is  estimated,  different  opinions  being  taken, 
compaml,  and  revised,  and  is  perhaps  as  correct  as  may  be  without  actual  data. 
Very  respectfully, 

W.  C.  Cakman, 
Secretary  and  Treasurer  Cambridge  Manufaciurintj  Company, 

STATKMEXT    OF    THE    POPULATION    AND    COMMERCE   OF    THE    TOWN    OF    CAMBRIDUK, 
THE   COUNTY   SKAT  OF   DORCHESTER,  MARYLAND. 

Cambridge,  Md.,  July  1,  1881. 
The  population  at  present  is 2,500,  having  increased  50  per  cent,  within  the  past  eight 
years.    There  have  been  erected  thirty-iour  substantial  buildings,  including  eight 
stores,  the  past  year.    There  is  now  in  course  of  construction  seven  dwellings  and 
two  stores. 
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East  Cambridge,  which  is  connected  with  Cambridge  by  a  bridge  across  Cambridge 
Creek,  has  a  population  of  200 ;  it  has  forty-one  dwellings,  including  several  fine  resi- 
dences and  two  stores;  a  large  flour  and  hominy  mill  with  an  elevator  attached,  has  a 
capacity  for  storing  15,000  bushels  of  grain ;  a  steam  saw  and  planing  mill ;  there  are 
now  being  erected  a  church  and  several  dwellings ;  it  has  grown  to  ite  present  size  since 
the  opening  of  the  harbor.  It  is  the  western  terminus  of  the  Dorchester  and  Delaware 
Railroad,  which  extends  to  Seaford,  Del.,  and  has  a  connection  thence  with  Phila- 
delphia and  New  York. 

A  great  quantity  of  grain,  fruit,  oysters,  and  merchandise  is  transshipped  here,  both 
for  the  interior  and  coastwise. 

The  large  and  elegant  steamers  running  here  attract  many  travelers  from  Washing- 
ton and  Baltimore  en  route  to  Ocean  City  on  the  peninsula,  a  much-frequented  seabide 
resort. 

The  number  of  passengers  and  value  of  property  transshipped  from  this  point  is 
greater  than  any  town  in  Eastern  Marjiand. 

Its  importance  has  increased  in  consequence  of  the  great  increase  of  agricultural 
profluotions  (which  by  the  last  census  has  more  than  doubled)  in  the  surrounding 
country,  and  the  consequent  extension  of  commercial  business.  The  ship-building 
business  has  more  than  quadrupled,  and  it  is  highly  important  to  the  commerce  of 
the  Choptank  that  its  harbor  should  be  kept  in  good  condition,  and  enlarged  to  meet 
the  increased  demands  of  the  shi]>ping  interest  and  traveling  public.    Over  32,900 

Sersons  passed  to  and  from  this  point,  during  the  past  year,  by  the  steamers  alone, 
vy  seventy  boats  (from  3  to  10  tons)  were  engaged  here  the  past  season  in  the  oyster 
business  catching  and  shipping  to  this  point,  besides  nine  sloops  and  seven  pan*gies, 
whose  aggregate  tonnage  was  over  1,200  tons. 

There  were  loaded  here  five  schooners,  for  Maine,  with  timber  Cwhite  oak),  whose 
tonnage  was  1,750;  eight  schooners  loaded,  for  Baltimore,  with  timber,  tonnage  1,500; 
three  schooners  for  Philadeli)hia  with  timber,  tcmnage  750.  There  are  three  large 
steamers  ninning  daily  between  this  point  and  Baltimore,  tonnage  1,775;  there  is 
one  tug  ^6  tons) ;  making  total  tonnage  of  steam  vessels  1,791 ;  Injsides  there  are, 
during  tne  summer  seascm,  twenty  steamers  bringing  excursions,  tonnage  r2,(HKi. 
There  are  two  vesstds  niuninfi;  regularly,  making  s«mi-weekly  trips  as  a  packet,  ton-^ 
nage  270 ;  these  two  boats  alone  shipped  from  here  71,000  bushels  of  grain.  There' 
were  built  eleven  boats,  tonnage  880.  There  are  now  being  built  five  boats,  tonnage 
2,2J)0.  There  came  hei-e  for  repairs  one  hundred  and  seventy-five  boat^s,  tonnage 
14,000.     Total  tonnage  of  steam  and  sailing  vessels,  36,731. 

STATEMENT  OF  THE   BUSIXESS  OF  CAMBRIDCE. 

There  is  a  national  bank,  savings  bank,  and  building  and  loan  association  with 
capital,  deimsits,  «fcc.  (all  those  have  only  been  in  operation  a  little  over  six  months), 
of  over  $15<),000 ;  there  are  62  stores,  annual  sales,  ^)04,810 ;  shucked  and  canned  oysters 
shipped,  $210,700;  timber  shipped,  $65,000 ;  tobacco  factory,  iJlO.OOO:  wool,  cattle,  fur, 
tallow  and  hides,  $32,540;  grain,  wheat,  and  com,  shipped,  .^100,000;  lumber,  $65,000; 
coal,  $10,400;  ship-building  and  repairing  boats,  $(»5,000;  fertilizer  and  lime,  ^r>,iMKI; 
peaches  shipped,  $20,000 ;  bricks,  $5,000.  Freight  collected  from  steamers,  $;Ui.(K)0. 
Cambridge  manufacturing  company,  lumber,  flour,  hominy,  feed,  Ar.,  $150,000,  mak- 
ing the  total  business  of  Cambridge  from  Junel,  l^^^O,  to  June  1,  Ir^-:?!,  $1^4^4,450. 

The  peach  crop  was  almost  a  milure  last  year,  for  by  comparing  the  erop  of  1^9 
with  IHHO,  there  was  a  falling  ofl'  from  this  source  of  revenue  of  over  $50,(^0.  The 
oyster  business  is  generally  much  better  than  last  year;  the  river  was  frozen  over  for 
more  than  a  month,  which  stopped  the  business  entirely  for  that  period;  consequently 
there  is  a  falling  off  from  this  source.  Theio  were  nearly  300,000  buMhela  of  oyaters 
shucked  and  shipped  from  here  the  past  season. 

Alfred  Sti*ai:t. 


G    12. 


IMPROVING  TREADHAVEN  CREEK,  MARYLAND,  FOR  THREE  MILES  BELOW 

EASTON  POINT. 

The  first  appropriation  for  this  creek  was  made  June  14, 1880,  »<<3,0()0. 
This  it  was  i>ropose<I  to  expend  in  straiglitenin^  the  channel  aud  in 
giving  it  a  uniform  depth  of  7  i^kiet  at  mean  low- water,  with  a  width  of 
about  7.")  feiit 

The  material  to  be  removed  was  found  to  be  chieflv  sand  and  soft  mud. 
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The  rise  of  tide  is  aboat  2  feet.  The  work  was  advertised  July  22, 1880, 
but  no  contractor  could  be  had  at  a  reasonable  price.  It  was  advertised 
a  second  time  in  November,  1880,  and  a  contract  was  made  with  the 
lowest  bidder,  [the  American  Dredging  Company,  of  Philadelphia,  at 
the  rate  of  20  cents  per  cubic  yard,  measured  in  scows.  The  severe 
winter  soon  came  on  and  nothing  could  be  done  for  several  months. 

A  second  appropriation  of  $3,000  was  made  March  3, 1881.  The  work 
under  it  was  advertised  in  April  and  a  contract  made  with  the  same 
contractors  as  before,  at  a  little  advance  in  price,  namely  22  cents  per 
cubic  yard. 

Work  under  both  contracts  was  begun  June  2,  18S1,  and  completed 
July  2, 1881.  The  total  number  of  cubic  yards  removed  was  27,094 ; 
of  which  about  half  were  deposited  up  Back  Creek,  about  1,600  feet 
from  its  junction  with  Treadhaven  Creek ;  about  10,500  yards  were 
deposited  opposite  Peach  Orchard  Cove,  and  the  remaining  4,000  yards 
in  Playtor's  Cove,  about  1,200  feet  from  its  mouth.  The  deposition  was 
so  made  as  to  avoid  danger  of  the  material  becomii^g  an  obstruction  to 
navigation  in  any  way,  or  being  injurious  to  riparian  owners. 

The  result  of  the  work  has  been  the  making  of  a  channel  not  lesg  than 
150  feet  wide,  8  feet  deep  at  mean  low-water,  up  to  Easton  Point,  and 
a  turning-basin  has  been  excavated  there  with  an  area  of  135,000  square 
feet.  The  channel  has  also  been  made  less  crooked;  The  owners  of 
wharf  property  availed  themselves  of  the  presence  of  the  dredge  to  make 
e  improvements  at  their  own  expense. 

Money  statement, 

July  1,  1880.  amount  available |3,000  00 

Amount  appropriated  by  act  approved  Marcb  3,  1881 3, 000  00 

$6, 000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 3,016  34 

July  1,  1881,  amount  available 2,983  66 


Abstract  of  proposals  for  dredging  Treadhaven  Creeky  Maryland^  opened  at  II  o' clock  a,  i»., 

Augxist  17,  1880. 


No. 


Name. 


Daniel  Constan- 
tine. 


Besidence. 


Baltimore. 


Time. 


Commence. 


Mar.  1,1881 


Complete. 


June  30, 1881 


Price  per  i  -Da^.^v^ 

cubic  ySrd.  Remarks. 


$0  33 


Measured  in  scows. 


Injected ;  too  high. 

Abstraot  of  proposals  f<yr  dredging  Treadhaven  Creek,  Maryland,  opened  at  11  o^clock  a.  wi., 

November  30,  1880. 


No. 

Name. 

Time 

Price  per 
cubic  yard. 

Hemarks. 

Commence. 

Complete. 

1 

2 
3 

American  Dredg- 
ing Company. 
E.  W.  Ferris. 

Daniel  Constan- 
tino. 

Philadelphia.. 

Baltimore 

....do 

Mar.  15, 1881 

April  1, 1881 
Deo.  15,1880 

June  30, 1881 

July  1,  1881 
Feb.  1,  1881 

90  20 
i            28i 

Measured  in  scows. 

Do. 
Do. 
Measured  in  place. 

Contract  with  American  Dredging  Company. 
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Ahetraei  of  praposah  for  dredging  Treadhaven  Creek ,  Maryland,  open^  al  11.05  a.  m,, 

Man  3. 1881. 


I^o.  i                         Name. 

Regidence. 

Time.                     1 

'  Price  vcr 

1                        ,  cubic  ywd 

Commence.      Complete. 

1    'American  Dredging  Company 

Philadelphia 

Dec.15,1881    AprillS,  1882               fO  SS 

Contract  with  American  Dredging  Company. 

INFORMATION  AS  TO  THE  COMMERCE  OF  THE  TREADHAVEN  CRERK,   RECEITE]>  FROM 
HON.  J.   L.  THOMAS,   COLLECTOR  OF  BALTIMORE. 

Eaflton  Pointi  which  is  practically  an  extension  of  Easton  City,  is  viitnally  iht 
port  of  that  place.  Easton  is  a  very  substantial,  thrifty  town.  An  active  Imde  is 
maintained,  both  in  salable  commodities  and  in  the  industry  of  the  factory.  A  mil 
road  passes  through  it,  and  there  is  a  passenger  and  freight  station,  with  all  tfa- 
conveniences  that  attach.  This  road  brings  Easton  in  communication  with  Norihen 
cities. 

This  town  has  a  population  of  3,000  inhabitants,  and  gives  most  encouraging  prom- 
ise of  prosperity.    In  time  Easton  will  doubtless  extend  Itself  to  Easton  Point. 

At  tne  last-named  place,  four  steamhoats  ply  between  it  and  Baltimore,  and  also  a 
considerahle  nnmher  of  sailing  vessels.  A  large  trade  in  grain,  fruity  lumber,  coal, 
and  various  commodities  is  conducted  here.  Several  &ctories  are  in  saccessfol  op«ra- 
tion  for  fruit-canning  and  other  purposes. 

The  section  of  country  for  which  the  above-named  water-course  is  an  outlet  is  an 
improving  one;  it  is  a  grain  and  fruit-growing  section,  yearly  becoming  more  ao. 


G  13- 

WATER-PASSAGE  BETWEEN  DEAL'S  ISLAND  AND  LITTLE  DEAL'S  ISLAIO), 

MARYLAND. 

United  States  P^ngineer  Oppicb, 

Baltimore^  Md.j  November  26,  1880. 

General  :  Among  the  localities  designjited  in  the  river  and  hartxnr 
act  of  Jane  14, 1880,  to  be  surveyed  or  examined  was  the  ^^  water- {hm- 
sage  between  Deal's  Island  and  Little  Deal's  Island,  Maryland." 

These  islands  are  on  the  eastern  side  of  Chesapeake  Bay,  quite  near 
the  mainland,  just  off  the  mouth  of  Manokin  Biver,  and  opposite  the 
inside  entrance  of  Holland's  Straits.  The  parallel  of  38^  10"  just 
touches  the  upper  end  of  the  larger  island.  The  ^'wata^-passage''  be- 
tween the  two  islands  is  usually  called  the  Lower  Thoroughfiftre,  to  dis- 
tinguish it  fh)m  the  upper  passage  or  thoroughfare  which  separates  the 
upper  island  from  the  mainland.  Many  consider  the  upper  passage 
much  more  important  and  worthy  of  improvement  than  the  lower. 

A  description  of  the  islands  and  of  the  passage  between  them  is  given 
by  Mr.  G.  W.  Parsons,  who  made  the  needed  examination  in  October, 
1880.  A  copy  of  his  report  is  herewith,  dated  November  10, 1880.  The 
water  between  the  islands  m  quite  shoal,  as  appears  from  Mr.  Parsons* 
report  and  map,  the  former  of  which  also  gives  a  good  idcii  of  the  "com- 
mercial importance,  present  and  prospective,"  of  such  an  improvement, 
if  any,  as  might  be  made  there.  It  is  estimated  that  to  dredge  a  chan- 
nel 100  feet  wide  and  7  feet  deep,  at  mean  low-water,  from  Tangier 
Sound  along  by  the  wharves  of  Daniel  and  of  Vetra  &  Son  (the  only 
ones  thereabouts),  with  a  turning-basin  at  the  upper  end,  would  cont 
about  $10,000;  and  to  give  the  channel  such  protection  as  to  make  it 


Digitized  by 


Google 


APPENDIX   G.  883 

probably  permanejit  would  cost  1^15,000  or  $20,000  more,  bringing  the 
total  up  to  $25,000  or  $30,000. 

Two  maps  will  be  sent  forward  in  a  few  days:  one  lately  made  by  Mr. 
Parsons,  on  a  scale  of  one  mch  to  200  feet,  ana  one  furnished  from  the 
office  of  the  United  States  Coast  and  Geodetic  Survey,  made  in  1856, 

®^^1^   40000* 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Gbaighill, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U,  8.  A. 


Major  of  Engineers. 


RKPORT  of  MR.  OKORGB   W.   PARSONS,   ASSISTANT  ENGINEKR. 

Salisbury,  Md.,  November  10,  1880. 

Colonel:  I  have  the  hotnor  to  snbtnit  the  following  report  of  an  examination  of  the 
t^ron^hfare  between  Beal^  and  Little  Deal's  Islands,  together  with  a  map  of  a  sur- 
vey ot  the  same,  made  in  acoordance  with  your  instmetions  of  28th  of  July. 

The  water  passage  separating  the  two  islands,  called  the  Lower  Thoroughfare,  to 
distinguiiih  it  from  Upper,  or  Law's  Thoroughfare,  separating  Deal's  Island  from  the 
mainland,  extends  from  Tangier  Sound  on  the  west,  through  to  Manokin  River  on 
the  east.  It  is  3,000  feet  wide  at  its  western  terminus,  narrowing  to  a  width  of  600 
feet  opposite  Daniel's  store ;  thence  it  has  a  variable  and  greater  width  until  towards 
its  eastern  terminus,  where  it  narrows  again  to  a  little  over  600  feet,  thence  widening 
rapidly  into  Manokin  Rivei. 

From  Tangier  Sound  a  channel  or  pocket  extends  fVom  the  7-foot  cnrve,  with  an  aver- 
aige  ^idlh  en  450  feet,  np  into  ihe  thoronghfore  about  1,300  feet,  terminating  at  a 
depth  of  4^  feet  in>on  a  bar  dividing  it  from  the  south  channel.  This  south  channel, 
with  an  average  depth  of  4  feet  and  width  of  260  feet,  extends  from  the  7^foot  curve 
np  to  and  a  short  aistance  beyond  Daniel's  Wharf.  Beyond  this  point  the  depth  of 
water  is  almost  uniform,  averaging  2^  feet  at  its  greatest  depth,  until  It  reaches  the 
narrowest  point  towards  the  eastern  terminus,  where  a  channel  begins,  100  feet  wide, 
5  feet  deep,  gradually  widening  and  deepening  nntil  it  reaches  the  7-foot  curve  in  a 
branch  of  the  channel  of  Manokin  River  lying  hetween  Piney  Island  and  Little  Deal's 
Island. 

This  survey  was  made  fh>m  the  7-foot  cnrve  in  Tangier  Sound  to  the  7-foot  cnrve 
in  Manokin  River,  as  shown  upon  the  map. 

The  thoronghf)»re  is  navigable  between  the  narrow  points  described  forsmAller  craft 
only,  which  pass  through  it  upon  higher  stages  of  the  tide  from  the  sound  to  the  river. 

Deal's  Island  lies  southwest  of  Somerset  County,  Maryland.  It  is  3  miles  long,  1| 
miles  wide.  It  contains  a  population  of  1,200  inhabitants,  three  churches,  three 
schools,  nine  stores  selling  about  $175,000  of  merchandise  annually.  Most  of  its  area 
is  in  cultivation,  the  soil  being  very  pro4nctive,  excellently  adapted  to  fruits  and  veg- 
etables, early  varieties  of  which  are  grown  ten  days  earlier  than  upon  the  main  land. 
Culture  of  these  crops  would  be  profitable  and  important  but  for  the  distance  to  quick 
transportation.  Marketed  at  pres«  nt  by  uncertain  sailing  craft,  the  business  is  a  pre- 
carious one.  The  principal  occupation  is  taking  oysters,  which  is  carried  on  by  22 
schooners,  43  sloops,  72  licensed  canoes.  Many  thonsand  bushels  are  taken  frt)m  the 
waters  of  Tangier  Bound,  and  sold  to  Baltimoi*e  and  Northern  markets. 

Little  Deal's  Island  is,  for  the  most  pait,  a  low-lying  marsh,  but  little  elevated 
above  hi^h-water  mark.  Three  families  live  upon  and  cultivate  the  upland,  and  one 
store  is  situated  upon  the  northeast  comer  of  the  island. 

Along  the  west  coast  of  these  islands  no  harbors  exist  other  than  the  two  thorough- 
fares mentioned,  these  being  available  only  for  smaller  craft.  Schooners  and  sloops, 
having  no  protection  from  westward  storms,  are  frequently  beached  and  sometimes 
wrecked  by  sudden  gales. 

A  channel  and  turning-basin  in  Lower  Thoroughfare  would  afibrd  a  much  needed 
harbor  for  oyster  and  other  vessels,  furnishing  also  a  sheltered  site  for  wharves,  at 
which  steamers  could  land,  to  the  great  convenience  of  merchants,  shippers  of  prod- 
uce, and  travelers.  To  dredge  a  channel  100  feet  wide,  7  feet  deep  at  low-water, 
from  the  7-foot  curve  in  Tangiers  Sound,  following'  the  pocket  or  north  channel  as 
shown,  up  to  and  along  Daniel's  wharf,  to  a  point  opposite  Vetra  &,  Son's  wharf, 
with  a  turning-basin  at  its  terminus,  would  cost  $10,300.  Such  a  channel  would  have 
to  be  protected  against  the  shifting  sands  covering  the  muddy  and  clayey  bottom  near 
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its  proposed  mouth,  by  a  sabstantial  dilga  of  riprap,  or  other  sufficient  constrnction  to 
renaer  the  improvement  permanent.  I  estimate  the  cost  of  this  dike  at  $15,000  to 
$19,000,  additional,  according  to  the  character  of  the  work. 

The  effect  of  such  an  improvement,  besides  protection  to  vessels  at  present  engaged 
in  oystering,  would  doubtless  be  to  increase  the  number  of  vessels  so  employed,  and 
also  add  materially  to  the  production  of  the  land,  to  the  sales  of  merchandise,  and  in 
these  ways  to  the  benefit  of  commerce. 

These  iislauds  are  in  the  collection  district  of  Crisfield,  but  I  have  not  been  able  to 
ascertain  from  that  point  the  entire  number  of  licensed  craft  belonging  to  their  inhab- 
itants. 

Very  respectfully,  your  obedient  servant, 

Geo.  W.  Parsons. 
CoL  Wm.  p.  Craiohill, 

Major  of  EngineerSy  U.  8,  A. 

The  first  appropriation  for  this  locality  was  made  March  3,  1881, 
$5,000.  Proposals  for  work  were  called  for  May  10, 1881,  and  a  contract 
has  been  made  with  Mr.  D.  Oonstantine,  of  Baltimore,  the  price  of  excava- 
tion and  redeposit  to  be  27  cents  per  cnbic  yard,  measured  in  place. 

The  excavation  is  required  to  be  from  a  depth  of  6  feet  in  the  mouth 
of  Lower  Thoroughfare,  extending  a  distance  of  2,630  feet  to  a  i)oint 
opposite  Daniel's  wharf.  The  width  is  to  be  100  feet,  and  there  is  to  be 
a  turning-basin  at  the  upper  end  of  the  channel  200  feet  square.  The 
depth  of  the  whole  dredging  is  to  be  6  feet  at  mean  low- water.  The 
amount  of  material  to  be  excavated  is  about  20,000  cubic  yards.  The 
material  consists  of  sand,  soft  mud,  and  shells.  The  depth,  of  cutting 
varies  from  0.3  foot  to  3.2  feet. 

The  excavated  material  is  to  be  deposited  along  the  shores  upon  either 
side  of  the  Thoroughfare,  in  localities  provided  by  the  contractor,  to  be 
approved  by  the  United  States  Engineer,  and  without  any  expense 
to  the  United  States,  on  any  account  whatever,  but  not  nearer  to  the 
channel  than  75  feet;  or  it  may  be  towed  and  dumped  in  Tangier  Sound 
in  not  less  than  15  feet  of  water. 

Money  statement 

Amount  appropriated  by  act  approved  March  3, 1881 $5,000  00 

July  1,  1881,  amount  available 5,000  00  •^ 

Amount  (estimated)  required  for  the  completion  of  existiuj^  project 5, 000  00 

Amount  that  can  be  profitably  expended  m  fiscal  year  ending  June  30, 1883.    5, 000  00 


Abstract  of  proposaU  for  dredging  at  Lower  Thitroughfare,  DeaVs  Island,  Maryland^  opened 
at  11  o'clock  a.  m.,  June  15,  1881. 


Ho. 

Name. 

Residence. 

Time. 

Price  per 
cubic  yard. 

Remarks. 

Commence. 

Complete. 

1 

G.  H.  Ferris 

D.  Constantine  . . 

Baltimore 

....do 

April  1, 1882 

July  1,  1882 
Jane  80, 1882 

$0  35 
C              24 
)              27 

Measured  in  soows- 
Measured  in  scows. 

Measured  in  place. 

Contract  with  D.  Constantine. 
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G  14. 


IMPROVEMENT  OF  BROAD  CREEK  FROM  ITS  MOUTH  TO  LAUREL,  DELA- 
WARE. 

After  a  survey  of  this  creek,  in  obedience  to  the  direction  of  Congress, 
it  was  estimated  that  to  make  a  channel  by  dredging,  7  feet  in  depth, 
at  mean  low- water,  and  60  feet  in  width,  would  cost  $4^,500,  and  this 
sum  must  be  increased  to  $60,000  if  contraction  of  the  water-way  were 
attempted,  by  wing-dams  and  training- walls.  Congress  made  an  appro- 
priation of  $5,000  June  14, 1880. 

It  was  determined  to  apply  this  sum  to  the  excavation  of  a  channel 
20  feet  wide,  4  feet  deep  at  mea^n  low-water;  extending  from  the  rail- 
road bridge  at  Laurel  to  a  point  below  Big  Mills,  a  distance  of  5^373 
feet,  following  the  south  side  of  the  proposed  chajjinel.  The  specifications 
stated  that  the  material  to  be  excavated  consisted  of  mud,  sand,  and  saw- 
dust, in  varing  proportions,  with  an  occasional  buried  tree  of  small  size, 
the  depth  of  cutting  varying  from  2  to  3^  feet.  The  rise  of  tide  is  about  3 
fbet.  The  material  excavated  was  required  to  be  deposited  on  one  or  both 
banks  of  the  channel,  as  directed  by  the  engineer  in  charge,  10  feet  in- 
side the  growth  of  "cripples"  or,  where  no  cripples  existed,  not  nearer 
either  side  of  the  channel  than  20  feet.  All  sites  for  the  deposition 
of  material  were  to  be  procured  by  the  contractor,  without  expense  to 
the  United  States. 

The  work  was  twice  advertised,  but  the  bids  received  were  too  high  and 
were  rejected.  The  long  and  severe  winter  coming  on,  nothing  was  done 
until  after  the  grant  of  another  appropriation  by  Congress  of  $10,0U0, 
March  3, 1881.  The  work  was  again  advertised,  the  channel  to  be  of 
larger  dimensions,  proportioned  to  the  greater  amount  of  available  funds. 
This  excavation  was  proposed  to  be  32  feet  wide,  6  feet  deep  at  mean 
low- water,  extending  from  the  bridge  at  Laurel  6,500  feet  down  stream 
on  the  south  side.  Bids  were  duly  received.  That  of  the  lowest  bidder 
Tfas  reasonable  in  price;  but  after  investigation,  which  took  some  time, 
he  was  found  to  be  not  capable  of  doing  the  work,  or,  to  use  the  term  of 
.  the  law,  he  was  not  "responsible." 

It  was  accordingly  recommended  to  the  Chief  of  Engineers  to  award 
the  contract  to  the  next  lowest  bidder,  who  w6fi  known  to  We  responsible 
and  capable.  This  recommendation  was  approved,  and  the  work  will  be 
at  once  proceeded  with. 

For  the  purpose  of  having  reliable  commercial  statistics,  a  letter  was 
written  to  Mr.  A.  J.  Horsey,  an  inflaential  and* active  citizen  of  Laurel. 
The  following  extracts  contain  information  furnished  by  him  and 
other  citizens : 

The  country  fed  by  Broad  Creek  extends  east  from  Lewisville  20  miles,  with  an 
average  width  of  15  miles,  aggregating  300  square  miles. 

Population  of  town  of  Laurel,  1,500 ;  population  of  territory  adjacent  to  and  fed  by 
Broad  Creek,  8^500. 

There  are  thirty-one  water  mills  and  twenty-four  steam  mills  in  the  territory  seek- 
ing an  outlet  for  their  products  through  Broad  Creek. 

The  average  yearly  shipment  of  fruit  from  the  vicinity  of  Broad  Creek  is  as  fol- 
lows :  of  peaches,  apples,  and  pears,  150,000  baskets ;  of  berries,  2,048,000  quarts ;  of 
potatoes,  1,000  barrels,  and  28,000  melons. 

There  are  thirty-three  schooners  and  sloops,  with  an  aggregate  tonnage  of  5,438 
tons. 

Imports  of  merchandise  in  the  town  of  Laurel  and  adjacent  territory,  $500,000  ;  of 
fertilizers,  $45,000;  of  lime,  bricks,  &c.,  $5,000;  of  coal,  $2,000;  total  $552,000.  This 
amount,  particularly  the  item  of  merchandise,  was  nearly  or  quite  double  10  years 
ago. 
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The  exports  from  the  town  of  Laurel  and  surroonding  country,  the  exports  of  which 
have  sought  and  will,  if  proper  facilities  are  afforded,  again  seek  an  outlet  by  the 
waters  of  Broad  Creek,  are  as  follows:  120,000  bushels  grain,  16.000,000  feet  lumber, 
10,000  cords  wood,  200,000  dozen  eggs,  and  100,000  pounds  of  poultry. 

The  estimates  as  to  grain,  lumber,  wood,  and  bark  are  based  upon  the  trade  of  this 
place  from  five  to  ten  years  back ;  since  that  time,  both  the  exports  and  imports  of 
grain,  wood,  lumber,  and  general  merchandise  have  fallen  off  one-third  in  consequence 
of  the  obstruction  to  our  navigation,  and  the  need  of  cheap  transportation,  the  high  and 
exorbitant  rate  upon  the  railroad  amounting  in  many  of  our  productions  to  almost  a 
prohibition.  We  are  confident,  if  the  navigation  of  liroad  Creek  was  so  improved  as 
to  admit  of  vessels  of  a  ligkt  draught  of  water,  viz,  8  or  9  feet  at  high-water,  to  come 
up  to  the  wharves  in  the  town  of  Laurel,  both  the  exports  and  imports  from  this  place 
and  surrounding  country  would  be  more  than  double  what  they  are  at  this  time,  and 
will  exceed  our  nigest  estimate,  or  what  they  ever  have  been  by  at  least  one-third. 

Further,  many  new  enterprises  and  industrial  pursuits  would  spring  up,  such  aa 
the  ovster  trade ;  packing-houses  would  be  established,  also  phosphate  factories  and 
lime-kilns,  and  ship- building,  which  was  was  at  one  time  carried  on  extensively  at 
this  place,  but  has  now  become  nearly  abandoned  in  consequence  of  the  deficiency  in 
navigation,  and  the  difficulty  in  getting  vessels  out  after  they  are  built,  would  be 
again  revived,  all  of  which  would  fumisii  employment  for  a  large  number  of  labonng 
men,  women,  and  children ;  all  classes  of  trade  would  receive  a  new  impetus,  and  au 
the  citizens  of  this  town  and  surrounding  country  would  be  much  benented. 

As  von  will  discover  from  the  above  report,  we  have  quite  a  number  of  schooners 
and  sloops  belonging  on  Broad  Creek,  drawing  from  5  to  9  feet  of  water  j  many  of 
them  have  to  go  From  home  to  find  employment,  but  if  our  navigation  was  improved, 
as  above  indicated,  and  cheap  transportation  afforded,  our  export  and  import  trade 
would  be  so  increased  as  to  enable  the  greater  portion  of  them  to  trade  from  home  and 
find  suffioioit  employment. 

You  will  also  discover  from  the  annexed  reports  that  there  are  located  within  the 
territory  adjacent  to  Broad  Creek  fifty-five  saw  or  lumber  mills,  thirty-one  water 
and  twenty-four  steam,  the  products  of  which  fbrmerl^  did,  and  would  again,  return 
and  seek  transportation  by  the  waters  of  Broad  Creek  if  our  navigation  was  improved 
and  cheap  tran^K>rtation  and  other  inducements  offered ;  the  products  of  some  of 
said  mills  have  within  the  last  few  years  been  directed  in  other  channels  for  the  want 
of  facilities  for  transportation  at  fair  and  reasonable  rates. 

Monetf  BtatemetU. 


Julyl,  1880,  amount  available t5,000  00 

Amount  appropriated  by  act'  approved  March  3,  1881 10, 000  00 

$15,000  qp 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 89  58 

July  1,  1881,  amount  available 14|910  42 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    10, 000  00 


Abstract  of  propoaaU  for  dredging  Broad  Creek,  Delaware,  opened  atlp.m,  November  4, 

1880. 


No. 


Name. 


Daniel  Conatan- 
tine. 


Reaidenoe. 


Time. 


Baltimore. 


Commence. 


March  1,  IBS] 


Complete. 


Price  per 
cubic  yard. 


Bemarks. 


TnWi  iftfti    \S        W  27     Measured  in  soowa. 
July  1, 1881 ..  J  32J  Measured  in  excava- 

I      tion  (place). 


I^jected^  too  hi|[h. 
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Ahitraet  of  propoBahfor  dredging  Bro<id  Crtek^  Delaware^  opened  at  1  p.  m.  November  30 

1880. 


No. 

Name. 

Residence. 

Time.^ 

Price  per 
cubic  yard. 

Bemarks. 

Commence. 

Complete. 

1 

Gea  W.  Parsons. 
Daniel  Constan- 

Salisbury,  Md 
Baltimore 

Feb.  1,1881 

Aug.  1,1881 
June  80, 1881 

10  30 
J  27 
{             31J 

Measured  in  place. 

tine. 

Messured  in  place. 

Bisected;  too  high. 

Ahsiraet  of  proposals  for  dredging  Broad  Creeky  Delaware,  opened  at  11.30  a.  m.  June  15, 

1881. 


No. 

Time. 

Bemarks. 

Commence. 

Complete. 

1 

2 

8 

8i&bury,  Md. 

G.  H.  Ferris,  Balti- 
more. 

Daniel  Constantine, 
Baltimore. 

GampbeU  &  PUUips, 
Wilmington.  Del 

riO  di^s  from) 
completion 

<  of  contract  > 
(on  Wioom- 

I    ioo.)             J 

January  1,1882.. 

In  9 months  .A 

July  1,1882 

June  80, 1882... 

00    days    from 
awanl  of  con- 
tract 

i 

"a 

68 
27 
20 

Measued  in  place. 

Measured  in  buckets. 
Measured  in  place. 

4 

To  scour  away  material  by 
means  of  an    a^ustabfe 
floating  dam ;  nroTlded  the 
work  18  awarded  to  them 

Contract  with  George  W.  Parsons. 


REPORT  OF  MR.   GEO.   W.  PARSONS,   ASSISTANT  ENGINEER. 

Salisbury,  Md.,  September  14,  1880. 

COLokEL :  I  submit  the  following  report  of  a  reconnoissance  of  Broad  Creek,  Delaware, 
made  in  compliance  with  yoiir  iustructions  of  July  22. 

In  the  present  condition  of  this  stream,  all  produce  shipped  by  water  fh>m  the  town 
of  Laurel  is  transported  in  shallow  draught  lighters  from  the  wharves  at  and  near  the 
railroad  bridge  to  Lewisville,  a  small  village  3  miles  below  the  prosent  anchorage  for 
vessels.  These  lighters  are  able  to  navigate  the  first  mile  of  this  distance  only  at  nigh- 
water.  Even  at  this  stage  of  tide  great  difficulty  is  experienced  by  grounding  or  sink- 
ing of  the  lighters,  often  resulting  in  damage  to  or  loss  of  grain  and  other  produce 
compelled  to  iieek  this  outlet.  The  trade  of  Laurol  is  considerable  and  would  naturally 
increase  if  good  navigation  for  lighters  could  be  secured. 

With  the  present  appropriation  of  |5,000  a  channel  20  feet  wide  and  4  feet  deep,  at 
mean  low-water,  can  be  excavated  fiN>m  the  railroad  bridge  to  the  first  angle  below 
'^  Big  Mills,"  a  djstance  of  5,373  feet,  beyond  which  li|^hterage  is  unobstructed. 

In  the  abseuce  of  retaining- dikes  the  dredged  material  can,  by  properly-constructed 
machinery,  be  deposited  witnin  the  growth  of  cripples  upon  either  side  of  the  stream 
a  sufficient  distance  from  the  edge  of  the  channel  to  effectually  prevent  its  being  car- 
ried by  freshets  into  the  stream  again. 

Should  subsequent  appropriations  be  made,  this  supplementary  channel  can  be  easily 
widened  and  deepened  to  accommodate  vessels. 

The  proposed  channel  can  be  finished  within  the  appropriation,  and  practical  knowl- 
edge of  the  benefits  secured  by^a  like  improvement  to  a  neighboring  town  similarly 
situated  induces  the  belief  that  the  result  would  be  a  valuable  improvement  to  Laurel 
and  vicinity. 

Respectfully,  your  obedient  servant, 

Geo.  W.  Parsons. 

Lieut.  Col.  Wm.  P.  Craiohill, 

Corps  of  Engineers, 


^ 
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G  IS. 

IMPROVEMENT  OF  THE  WICOMICO  RIVER  BELOW  SAX.I8BURY,  MARYLAND. 

An  appropriation  of  $5,000  was  granted  for  this  river  June  14, 1880. 
Gall  for  proposals  for  certain  work  was  made  by  advertisement  of  July 
22, 1880,  on  the  following  specifications :    • 

The  portion  of  the  river  to  be  improved  extends  from  the  draw-bridge  at  Salisbury 
to  a  point  about  1,840  feet  below,  including  a  turning  basin  between  the  wharves  at 
the  town,  a  through  channel  and  redredging  the  area  near  the  draw-bridge,  all  to  a 
depth  of  7  feet  at  mean  low-water.  Total  amount  of  excavation  measured  tii  ntu 
about  13,000  cubic  yards. 

Ist.  It  is  proposed  to  continue  the  channel,  7  feet  deep  at  low- water,  65  feet  wide  on  the 
bottom,  from  where  it  ended  when  the  dredging  ceased  in  January,  1880,  up  to  a  point 
opposite  the  lowest  wharf  upon  the  southeast  side  of  the  river. 

2d.  To  dredge  to  7  feet  deep  at  low-water  the  whole  area  above  this  point  and  the 
draw-bridge  within  20  feet  of  the  wharves  upon  each  side  of  the  river. 

3d.  To  dredge  a  turning  basin  7  feet  deep,  94  feet  long,  67  feet  wide,  between  and 
within  20  feet  of  the  wharves  upon  each  side  of  the  southeast  branch  of  the  river. 

4th.  To  dredge  a  channel  through  the  draw-bridge,  and  redred^e  the  area  above 
the  bridge,  between  the  harbor  line  and  wharf  line,  for  360  feet  of  its  length,  all  to  a 
depth  of  7  feet  at  low- water. 

Any  surplus  funds  unused  in  the  above  specified  work  may  be  expended,  at  the  dis- 
cretion of  the  Engineer,  in  redredging  the  channel  at  points  hereafter  to  be  determined 
within  its  length  of  1^  miles  below  the  town. 

The  material  to  be  excavated  consists  of  mud,  sand,  and  sawdust ;  the  depth  of  cut- 
ting varies  from  1^  to  2i  feet.  The  material  opposite  the  retjaining  dikes  will  be  depos- 
ited behind  them  at  a  distance  of  not  less  than  20  feet  from  tbeir  edge.  The  material 
between  the  wharves  at  the  town  and  above  the  draw-bridge  will  be  scowed  and  re- 
deposited  either  behind  the  dikes,  20  feet  from  their  edge,  or  behind  the  dredged  bank 
upoii  the  flats  below  the  dikes,  as  may  be  preferred  by  tne  contractor,  and  all  other 
material  will  be  deposited  upon  or  behind  the  dredged  bank  upon  the  flats. 

The  tide  rises  about  3.2  feet. 

The  location  of  the  work  is  sheltered,  and  no  time  need  be  lost  on  account  of  high 
winds. 

A  contract  was  made  with  Mr.  Geo.  W.  Parsons. 

Work  was  commenced  September  13, 1880,  was  suspended  on  account 
of  ice,  &c.,  December  9, 1S80,  was  resumed  February  25, 1881,  and  wag 
completed  June  17,  1881.  The  number  of  cubic  yards  removed  was 
15,721;  of  this  9,011  cubic  yards  were  removed  by  nieans  of  the  chute, 
and  deposited  behind  the  dike  near  the  points  dredged,  for  which  the 
contractor  was  paid  22  cents  per  cubic  yard  measured  in  place. 

Six  thousand  seven  hundred  and  ten  cubic  yards  were  remove^  on 
scows  and  deposited  behind  the  dikes,  just  below  the  entrance  to  Mr. 
Parsons'  mill  property,  for  which  the  contractor  was  paid  32  cents  per 
cubic  yard  in  situ. 

The  work  under  the  contract  commenced  at  a  point  2,100  feet  below 
the  draw-bridge  at  Salisbury,  and  extended  up  to  the  said  bridge. 

A  channel  ^5  feet  in  width,  with  a  depth  of  7  feet  at  low-water,  was 
finished  up  to  a  point  about  600  feet  below  the  draw-bridge ;  from  this 
point  to  the  bridge  the  whole  area  between  the  wharves,  with  the  excep- 
tion of  20  feet  along  the  wharf  fronts,  was  excavated  to  a  depth  of  7  feet 
at  low- water.  The  southeast  branch  was  dredged  to  the  same  depth  on 
to  within  20  feet  of  the  wharves,  for  a  distance  of  24  feet. 

The  point  immediately  below  the  end  of  the  dike  on  the  north  side  of 
the  river  was  taken  off,  so  as  to  relieve  the  great  bend  at  that  place. 

There  was  no  dredging  done  above  the  draw-bridge,  as  from  examina- 
tions made  it  was  found  that  there  was  the  requisite  depth. 
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Money  statement. 

Julyl,  1880,  amonnt  available |5,002  33  .    ' 

Amount  appropriated  by  act  approved  March  3,  1681 2,000  00 

$7,002  33 

Jaly  1.  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUities  July  1,  1880 ^ 4,965  21 

Julyl,  1881,  amount  available 2,037  1*-^ 


Ah9ir€tci  of  proposals  for  dredging  Wuxmiico  River .  Marylandf  opened  at  \p.  m.,  Anguat 

17,  1880. 


No. 


Name.  Reaidenoe.        l^i?ySS[. 


Remarks. 


5$0  22     Cbated  into  plaee  of  deposit. 
32     Scowed  away.    Measurement  in 
place. 


Contract  with  George  W.  Parsons. 


G  i6. 

REMOVAL  OF  OBSTRUCTIONS  IN  THE  POKOMOKE  RIVER,  MARYLAND. 

Operations  on  this  river  were  closed  April  6, 1880,  according  to  the 
plan  detailed  in  full  in  the  Annual  Eeports  for  1879  and  1880.  There 
was  no  appropriation  in  1880,  nor  at  the  session  of  Congress  which  closed 
March  3, 1881.  Consequently  nothing  was  done  in  the  fiscal  year  end- 
ing June  30, 1881. 

Money  statement. 

July  1,1880,  amount  available $134  29 

July  1. 1881,  amount  expended  during  liscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1880 184  29 


G  17. 
IMPROVEMENT  OF  ONANCOCK  HARBOR,  VIRGINIA. 

At  the  close  of  the  year  ending  June  30,  1880,  the  contractor  was 
dredging  a  channel  across  the  bar  at  the  en  trance  of  the  creek.  He  made 
an  excavation  100  feet  in  width  and  8  feet  deep  at  mean  low- water,  re- 
moving 11,567  cubic  yards.  The  least  depth  on  the  place,  cut  had  pre- 
viously been  4J  feet  at  low- water. 

A  new  appropriation  of  $5,000  was  made  June  14,  1880.  After  due 
advertisement  a  contract  was  made  on  the  following  basis  : 

Locality. — Ist.  Under  the  following  specifications  it  is  y^roposed  to  excavate  a  chan- 
nel 100  feet  wide  though  the  shoal  above  Wise's  Point,  between  Lewis's  wharf  and  Old 
wharf,  from  the  7-foot  curve  below,  extending  up  to  and  along  the  7- foot  curve  above, 
connecting  the  two  curves  as  shown  ujpon  the  map. 

2d.  To  excavate  a  channel  100  feet  wide  from  the  end  of  the  7-foot  curve  at  a  point 
800  feet  below,  up  to  and  terminating  at  the  steamboat  wharf. 
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3d.  To  excavate  a  channel  80  feet  wide,  parallel  to  and  10  feet  distant  from  the 
northwest  front  of  the  steamboat  wharf. 

4th.  To  excavate  a  channel  60  feet  wide,  parallel  to  and  10  feet  distant  from  the 
front  of  the  wharves,  extending  northeast  from  the  steamboat  wharf,  terminating  at 
the  steam-mill  whari.  . 

5th.  To  excavate  a  tnmiqg  basin  parallel  with  and  10  feet  distaQt  from  a  line  ioin- 
ing  the  outside  angles  of  the  wharves  running  southeast  from  the  steamboat  wharf^ 
Iw  feet  wide,  when  it  leaves  the  channel,  and  80  feet  wide  at  its  terminus  opposite 
tl^  upper  end  of  the  wharves. 

All  the  dredginff  proposed  is  to  a  depth  of  7  feet  at  mean  low-water,  and  amoants 
to  about  16.000  cubic  yards.  The  appropriation  available  is  $5,000,  less  engineering, 
superintendence;^  and  contingencies. 

Material. — ^The  material  to  be  removed  consists  of  mud,  fine  sand,  and  a  few  shells. 

Depth  of  Cuttina, — ^The  depth  of  cutting  varies  frtmi  1.3  feet  to  4.5  feet. 

Tides.— The  tides  rise  1.9  feet. 

Dumping. — ^The  excavated  material  may  be  deposited  behind  bulkheads  built  by  the 
citizens  in  tributary  creeks  and  sheltered  bends  having  a  depth  of  3  to  5  feet  water, 
the  locations  to  be  approved  by  the  Engineer  in  charge,  or  it  may  be  towed  and  dumped 
in  deep  water  beyond  the  bar  at  the  mouth  of  the  creek,  but  in  all  cases  without  ex- 
pense to  the  United  States  on  any  account  whatever. 

The  work  of  dredging  on  this  creek  was  commenced  March  8,  and  ftn- 
ished  April  15, 1881,  by  the  American  Dredging  Company,  of  Philadel- 
phia. Pa.  Total  amount  excavated,  20,297  cubic  yards.  A  channel  of 
100  reet  in  width  and  7  feet  in  depth  at  mean  low- water  was  completed 
from  Wise^s  Point  to  a  point  about  1,300  feet  above.  The  material 
dredged  from  this  area  was  deposited  in  a  cove  below  Wise's  Point  in 
about  6  feet  of  water  and  about  450  feet  from  the  channel.  The  total 
amount  dumped  at  this  point  was  about  4,000  cubic  yards.  The  next 
place  dredged  commenced  at  a  point  about  1,100  feet  below  the  steam- 
boat wharf  and  extended  up  to  the  turning  basin,  a  distance  of  about 
900  feet.  A  turning  basin  of  about  43,000  square  feet  in  area  was 
dredged  to  7  feet  in  d^tb  at  mean  low-wat^,  and  to  within  a  distance  of 
not  1^  tiiian  10  feet  from  the  wharves. 

A  channel  60  feet  in  widtii,  7  feet  in  depth,  uid  about  600  feet  ia 
length,  was  dredged  from  the  upper  comer  of  the  steamboat  wharf  to 
Miles'  saw-mill  wharf.  All  this  material,  with  the  exception  of  a  very 
small  amount  put  on  the  wharves  over  behind  the  dike,  was  deposited 
in  two  coves  opposite  Bailey's  Point,  about  2  miles  above  the  mouth  of 
the  creek. 

Money  statement. 

July  1,  1880,  amount  availahle $6,869  93 

July  1,1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1880 6,425  70 

July  1,  1880,  amount  available 444  23 


Abstract  of  proposals  for  dredging  harbor  at  Onancocky  Va.,  opened  at  1.30  jp.  m,  November 

4,  1880. 


So. 

Name. 

Besidence. 

Time. 

Price  per 
cubic  yard. 

Bemarka. 

Conunenoe. 

Complete. 

1 
2 

American  Dredg- 
ing Company. 

Daniel  Constan- 
tine. 

Philadelphia.. 
Baltimore 

Feb.  1,  1881 
Jan.  1,  1881 

Apr.  80, 1881 
July  1.1881 

$0  20 
80 

Meaaored  in  soows. 
Meaaored  in  soowa. 

Contract  with  American  Dredging  Company. 
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INFORMATION  AS  TO  THE  COMMERCE  OF  ONANOCK,  VA.,  FROM  MR.  G.  W.  JOY,  DEPUTY 
COLLECTOR,  RECEIVED  THROUGH  HON.   J.  L.   THOMAS,   COLLECTOR  OF^JBALTIMORE. 

In  reply  to  yours  of  2d  June,  I  have  to  give  you  the  following  summary  of  ship- 
ments from  Onancock  Creek  for  the  year  1880 : 

8weet  potatoes bl>la...  68,000 

Irish  potatoes do....  23,000 

Pease :, do 2,500 

Radishes do....  1,000 

Oysters do....  1,000 

Peaches boxes..  5,000 

Strawberries quarts..        100,000 

Blackberries baskets,.  5,000 

Lumber feet..    1,000,000 

A  second  saw-miU  is  now  in  course  of  erection,  which  will  ]^robably  double  the 
amount  of  lumber  for  the  present  year.  Engaeed  in  carrying  this  produce  were  two 
side- wheel  steamers,  tonnage  1,139.95  tons,  and  seventeen  sau  vessels^  tonnage  528.61 
tons ;  the  steamers  and  nine  of  the  larger  vessels  have  a  draught  of  7  feet  water,  when 
loaded.    The  balance  of  the  vessels  draw  from  3^  to  5i  feet  loaded. 

UST  OF  VESSELS   TRADING   EROM   ONANOCK  CREEK,   VA.,  AS  REPORTED    BY  THE  COL- 
LECTOR AT  THE  PORT,  AS  FOLLOWS: 

Tons. 

Schooner  Four  Sisters 33.91 

Schooner  Alice  and  Anna 49.25 

Schooner  Kate  R.  Waters 38.96 

Schooner  J.  Calhoun  Johnson 26.94 

Schooner  Philip  Kirkwood 42.78 

Schooner  Robert  J.  Poulsou ^ 29.94 

Schooner  Wade 19.99 

Schooner  Geo.  P.  Keagle 42.96 

Schooner  Neptune 44.90 

Schooner  Wm.  N.  Finney 29.97 

Schooner  Wra.  S.  Rogers 29.69 

Schooner  Charles  Sweaver 16.63 

Schooner  Shoo  Fly 15.03 

Steamer  Anna  Clark 8.66 

Steamer  Tangier 589.09 

Steamer  Helen 550.86 

The  above  vessels  are  owned  at  this  port,  and  are  engaged  in  tradiiig  fkom  this 
creek.  The  Onancock  Mill  Company  generally  charter  from  Crisfield  or  elsewhere. 
The  vessels  employed  by  them  are  not  included  in  the  above  list ;  they  keep  one  and 
sometimes  two  mnniiig. 


G  x8. 

IMPROVEMENT  OF  JAMES  RIVER  BELOW  RICHMOND,  VIRGINA. 

The  results  of  the  past  year's  work  are  as  follows:  A  large  number  of 
loose  bowlders  were  removed  from  the  channel  below  Bockett's  Eeef ; 
the  channel  of  Goode's  Bocks  has  been  widened  50  feet,  but  is  yet  incom- 
plete. Bichmond  Bar  and  two  shoal  places  below  have  been  dredged  out, 
a  large  number  of  wing-dams  have  been  built,  and  Dutch  Gap  Cut-off  has 
been  widened  and  deepened,  and  now  has  18  feet  depth  at  low  tide. 
Channels  about  200  feet  by  18  feet  at  low- water  have  been  made  at  Var- 
ina,  Swan's  Point,  and^ Goose  Hill  Flats.  There  is  now  a  depth  in  the 
channel  of  19  feet  at  high-water  from  the  sea  to  Warwick  Bar,  5J  miles 
below  the  ship  lock,  and  the  removal  of  60,000  cubic  yards  at  CurPs 
!Neck  and  Deep  Bottom  will  increase  this  depth  to  20  feet.  From  War- 
wick Bar  to  Bichmond  there  are  17  feet  at  high  tide.  The  details  of  work 
and  results  are  fully  given  in  the  appended  report  of  Mr.  H.  D.  Whit- 
comb. 
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Money  statement 

July  1, 1880,  amount  avaUable $88,467  54 

Amount  appropriated  by  act  approved  March  3, 1881 60, 000  00 

1148, 467  54 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1880 56,269  92 

July  1,1881,  outstanding  Uabilitiee...- 719  56 

56.969  47 

July  1,1881, amount  available 91,468  07 

Amount  (estimated)  reauired  for  completion  of  existing  project 130, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1883 .     130, 000  00 


Abstract  of  proposals  fi>r  tcidening  and  deepening  the  channel  of  James  JRiveTf  Va.j  opened 
at  12.5 1;.  III.,  August  10,  1880. 


Name  aod  resi- 
dence. 


Time. 


I 


Commence.       j         Complete. 


O.  H.  FeiTie,  BalU- 
more,  Md. 

James  Caler,  Rich- 
mond, Va. 


Bemarka. 


I  In  accordance  with  |  In  accordance  with 
the     apeciflca- 1 
cations.  | 

I  Immediately  after  |  As   per  speciflca- 
I     finishing  present        tions. 
contract.  ' 


the     specifica- 
tions. 


I 

(  1  50 


Frank  Pid^eon,  Jr., 
lie  Wall  street, 
New  Yorlc. 


Within  30  days. . . . ,  Within  the  fiscal 
year. 


to  28  j  Richmond  and  Warwick  Bars. 
21     Varina  Reach  and  Cutle'a  Meek. 


15 
17 


21 


90 
19 
19 


Yarina  Beach,  40,000  cubic  yards. 
Curie's  Keck,  40,000  cubic  yards, 

more  or  less. 
RocketU   Reef   to    Chesapeake 
and    Ohio  Railroad  wbarT«»: 
dredgable  material  and  bowl- 
ders  up  to  i  yard,  all  rock  over 
i  onbio  yard,  {tU  per  cubic 
yard. 
Richmond   and  Warwick  Ban: 
will  put  half  of  this  material 
ashore  for  27  cents  additional 
per  cubic  yanl. 
Dutch  Gap  Cut-off. 
Varina  Reach. 
Curie's  Neck. 

Dredginsand  rehandling  War- 
wick and  Richmond  bars,  all  to 
be  shoveled,  55  cents  per  rubic 
yard;  Rocketts  to  Chesapei^e 
and  Ohio  Railroad,  $1  per  cubic 
yard. 


,      Contract  with  G.  H.  Ferris  for  Richmond  and  Warwick  bars. 
Contract  with  James  Caler  for  Varina  R«*ach  and  Curie's  Neck. 
Proposals  for  work  at  Rocketts  Reef  and  Dutch  Gap,  being  too  high^  were  rejected. 


RKPORT  OF  MR.    H.   D.   WHITCOMB,  ASSISTANT  ENGINRKR. 

Richmond,  Va.,  June  10,  1881. 

COLONKL :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
James  River  for  the  year  ending  with  May  31,  18rtl. 

At  the  date  of  the  last  annual  report  the  general  government  had  a  day  force  em- 
ployed in  enlarging  the  channel  through  Rocketts  Roof,  and  a  contract  with  James 
€aler  for  deepening  the  channels  through  the  three  shoals  below  City  Point  was  iu 
course  of  execution ;  the  channel  through  Harrison's  Bar,  the  first  of  the  three,  having 
been  comploted.  The  city  of  Richmond  was  deepening  Dutch  Gap  Cut-off  to  IH  feet 
at  low-tiae.  The  work  at  Rocketts  Reef  was  suspended  June  HO,  leaving  a  channel 
through  it  90  feet  between  12-foot  curves  and  50  feet  between  15-ifoot  curves  at  low- 
tide. 

Work  was  resumed  by  the  day  force  July  15,  1H80,  in  cleaning  out  the  channel  be- 
tween the  reef  and  the  Chesapeake  and  Ohio  Railway  wharves.  A  large  nnuibef  of 
loose  bowlders  and  some  rock  in  place  were  remove<l,  amounting  to  about  300  cubic 
yards.    September  ti  this  force  removed  to  Goode*s  Rocks  and  hus  been  employed  there 
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since  that  time,  except  in  January,  February,  aud  March;  in  enlarging  the  channel  at 
that  point. 

August  25,  1880,  a  contract  was  made  with  James  Caler  for  dredging  the  shoals  at 
Varina  and  Curie's  Neck ;  and  on  the  26th,  with  G.  H.  Ferris  for  dredging  on  Richmond 
and  Warwick  bars. 

Mr.  Ferris  beean  work  September  14  and  completed  his  contract  November  30<  Mr. 
Caler  finished  tne  channel  through  Goose  Hill  Flats  about  the  same  time  and  removed 
to  Swan's  Point  Shoal.    He  also  employed  a  rented  dredge  in  December  at  Yarina. 

The  city  of  Richmond  completed  the  enlargement  at  Dutch  Gap  December  4  and 
then  employed  two  dredges  assisting  the  work  at  Goode's  Rocks  until  the  29th,  when 
the  river  closed  with  ice,  and  all  work  was  suspended  until  late  in  February,  1881. 
A  day  force  was  also  employed,  using  the  city  pile-driver  in  building  timber  win^- 
dams;  another  day  force  was  employed  in  making  brush  mats,  which  were  used  in 
protecting  the  ends  of  the  wing-aams  against  scour,  and  in  other  places  where  they 
could  be  useful.  These  mats  were  40  by  20  by  3  feet,  and  were  loaded  and  sunk  with 
stone,  gravel,  and  in  some  cases  with  sand  alone.  In  protecting  the  dams  one  or  more 
were  placed  immediately  above  and  below  the  dams,  projecting  10  feet  outside  their 
ends,  and  have  proved  to  be  so  far  a  perfect  protection  against  undermining.  Mr. 
Caler  resumed  work  at  Swan's  Point  in  the  latter  part  of  February  and  completed  hi 
contract  of  1879  on  the  8th  of  March,  1881.  He  then  moved  his  dredges  to  Varina  and 
completed  the  channel  at  that  point  on  May  30,  1881.  He  is  now  i^t  work  at  Curie's 
Neck. 

The  day  force  resumed  work  at  Goode's  Rocks  in  April,  1881,  and  expect  to  complete 
the  enlargement  of  that  channel  in  two  or  three  months.  It  is  being  carried  to  15 
feet  depth  at  low-tide.  The  timber  force,  with  the  pile  driver,  have  also  been  engaged 
since  April  in  building  wing-dams  between  Rocketts  Reef  aud  th^  lower  end  of  War- 
wick Bar. 

The  results  of  the  past  year's  work  are  as  follows: 

A  large  number  of  loose  bowldtrs  were  removed  from  the  channel  below  Rocketts 
Reef.  The  channel  at  Goode's  Rocks  has  been  widened  50  feet,  but  is  yet  incomplete. 
Richmond  Bar  and  two  shoal  places  below  have  been  dredged  out ;  a  large  number  of 
wing-dams  have  been  built,  and  Dutch  Gap  Cut-ofl^  has  been  widened  and  deepened, 
and  now  has  18  feet  depth  at  low-tide  Channels  about  200  feet  by  18  feet  at  low* 
tide  have  been  made  at  Varina,  Swan's  Point,  and  Goose  Hill  Flats. 

There  is  at  this  date  a  depth  in  channel  of  19  feet  at  high-tide  from  the  sea  to  War- 
wick Bar,  5^  miles  below  the  ship  lock ;  aud  the  removal  of  60,000  cubic  yards  at 
Curie's  Neck  and  Deep  Bottom  will  increase  this  depth  to  20  feet.  From  Warwick  Bar 
to  Richmond  there  are  17  feet  at  high-tide. 

A  chart  of  the  river  for  6|  miles  below  Richmond  has  been  made,  showing  the 
soundings  taken  in  May,  1881. 

This  chart,  when  compared  with  that  of  May,  1880,  shows  marked  improvement  in 
the  width  and  depth  of  the  channel,  especially  in  the  sand  shoals,  where  the  width 
of  the  river  has  been  contractod.  This  mode  of  improvement  on  this  part  of  the  river 
is  no  longer  an  experiment ;  the  result*  appear  to  be  a  permanent  progressive  improve- 
ment. On  the  other  hand  there  has  been  some  shoaling  below  all  the  dams  for  about  1 
mile  in  length,  doubtless  due  to  the  scour  from  above ;  and  whether  this  is  merely 
a  temporary  shoaling  or  not,  I  think  the  system  of  contraction  should  be  continued 
over  this  mile  to  Falling  Creek,  6|  miles  from  the  city,  below  which  point,  for  several 
miles,  there  is  an  abundant  depth  of  water,  in  a  channel  naturaly  contracted. 

The  river  has  been  ve^  low  during  the  year.  There  was  but  one  freshet  worth  not- 
ing, which  occurred  in  February,  1881,  a  rise  of  9^  feet  above  mean  high-tide.  The 
results  from  the  scour  of  this  freshet  were  satisfactory,  but  we  have  not  had  enough 
high-water  yet  to  warrant  the  assertion  that  the  lines  of  contraction  are  sufficiently 
close  to  maintain  a  depth  of  15  feet  at  low-tide.  So  far  as  we  can  judge,  the  lines  are 
nearly  right.  The  improvement  of  the  river  in  the  past  year  is  shown  practically  by 
the  action  of  the  Old  Dominion  Steamship  Company,  who  have  recently  established  a 
regular  hour  for  the  departure  of  their  steamers,  instead  of,  as  heretofore,  leaving  at 
high-tide.  After  the  flood  of  1870  these  steamers  could  not  come  to  the  city  for  several 
months,  then  for  a  while  only  at  high-tide.  For  several  years  parts  of  their  cargoes 
were  lightered ;  this  was  rendered  unnecessary  a  year  or  two  since,  and  now  they 
arrive  and  depart  regardless  of  the  state  of  the  tide. 

With  this  report  is  sftbmitt/cd  a  map  of  the  river  from  Mayo's  Bridge  to  Falling  Creek 
as  it  was  found  by  the  United  States  Coast  Survey  in  1853,  and  as  it  is  at  present.  The 
depths  are  given  at  low-tide  in  both  cases.  The  lines  of  contraction  are  shown  and 
the  contour  of  12  feet  at  low-tide  is  shown  by  dotted  lines.  An  examination  will  show 
that  in  1853  a  depth  of  only  7  feet  at  low-tide  (10^  feet  at  high  tide)  existed  on  Rock- 
etts Reef  and  Richmond  Bar,  and  that  the  contour  of  12  feet  existed  only  in  detached 
spots  above  Richmond  Bar.  This  contour  is  now  continuous,  and  a  contour  of  15  feet 
at  low-tide  would  approach  continuity.  The  contraction  of  the  width  of  surface  which 
has  aided  so  much  in  this  improvement,  aud  which  certainly  maintains  it,  was  not 
carried  to  the  present  lines  at  one  move.    There  have  been  several  extensions  of  the 
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win^-dams  in  places,  and  five,  I  think,  on  Richmond  Bar.  This  shoal  2^  miles  below 
Rocketts  was  of  sand ;  the  width  of  river  was  about  1,200  feet.  The  greatest  depth 
on  the  crest  at  mean  low-tide  was  7  feet.  The  channel  was  tortuous.  A  channel  was 
dredged  through  it  three  times,  but  after  a  few  freshets,  not  over  2  years  in  time,  the 
bar  was  restored  to  the  same  depth  and  cross-section.  In  1873-74  a  longitudinal  4^ke 
was  built  reducing  the  width  to  800  feet,  and  the  channel  again  dredged ;  in  1875  the 
bar  had  again  shoaled  to  ^^  feet,  with  a  sectional  area  of  5,799  square  feet.  This  showed 
a  gain  in  denth  of  over  2  feet.  Wing-dams  were  then  thrown  out  on  both  sides  of  the 
river,  and  aadedto  from  time  to  time,  until  now  the  width  between  the  dams,  which 
are  carried  to  level  of  high-tide,  is  475  feet.  The  depth  in  channel  on  the  crest  ia  now 
15  ^  feet,  and  the  bar  exists  no  longer.  The  sectional  area  on  this  crest  has  remained 
very  constant,  following  the  several  contractions. 

Square  feet. 

In  1875,  width  800  feet,  greatest  depth  9.2,  the  area  was 5, 799 

In  1878,  width  588  feet,  greatest  depth  11.8,  the  area  was 5,  HAO 

In  1880,  width  475  feet,  after  dredging  16,  the  area  was 5, 78S 

In  1881,  width  475  feet,  after  freshet  15.2,  the  area  was 5,856 

The  action  of  the  freshet  was  to  enlarge  the  section  and  to  round  out  the  channel 
as  left  by  the  dredges.  A  similar  constancy  in  area  has  been  found  to  obtain  elsewhere 
under  similar  treatment  so  much  so  that  in  planning  for  a  greater  channel  depth  it 
is  assumed  that  the  bottom  will  be  scoured  so  as  to  produce  this  area  when  a  contrac- 
tion is  made.  I  feel  confident  th!kt  all  the  shoals  in  t\ie  lower  part  of  the  river,  caoaed 
or  maintained  by  sediment  now  transported  by  the  river,  can  be  permanently  removed 
by  contracting  the  width  of  river  at  those  points.  All  the  shoals  are  at  points  where 
the  river  is  more  than  the  average  width  in  the  vicinity.  The  shoals  below  City  Point 
are  apparently,  so  far  as  I  know,  in  an  older  deposit,  where  dredging  is  needed,  ba& 
even  tnen  the  improvement  would  be  hastened  and  made  more  permanent  by  properly 
located  dikes. 

Cuhie  9ard8  of  material  removed  hy  ike  United  States  in  1880-'dl. 


LoeaUty. 


i 

a 


I 


Ship  lock  to  Itookett«  RMf 

KookettsBeef..... 

Kocketto  Reef  to  Chesapeake  and  Ohio  Bailway 
wharves. 

Goode's  Rocks 

Rich  mond  and  Warwick  bars 

Varina  Shoal 

Swan's  point  Shoal 

(loose  Hill  Flats 


Cub.  tfdM. 
129 
273 


Oub.  yd». '  Cktb.  y49. 


Ouh. 


^ 


«25 
4,000  ! 


69,207 


10,576 

47,212 

47.070 

7,622 


€hib.wde. 

M» 

27S 

1,*4» 

15. 8» 

47,21? 

47.970 

7,«& 


Total. 


I 


1,957  I 


4. 625  '      69, 297       114, 546  I 


190.494 


Linear  feet 

Timber  wing-dams  constructed  above  Warwick  Bar 3, 963 

Timber  wing-dams  constructed  at  Variua MO 

Brush  mats  for  protection  to  wing-<lams 50 

Cuhie  yards  of  material  removed  by  parties  other  than  the  United  States, 


Parties. 


h 

ft  and  decom- 
posed rock. 

i 

« 

£ 

0 

J< 


Citv  of  Richmond 

Railroad  and  Steamship  companies 

Total 


Oub.  yds. 
92 
50 


Oub.  ydi.    Oub.  yds.  \  Cub.  yda.  i  Oub.  yds. 

8,080         32,890.      12,.'i05  .        53,567 

4,230  4.280 


142 


8.080         32,890         16,735  , 


57.84T 


Total  cubic  yards  removed  by  all  parties,  948,271. 

The  deepening  and  removal  of  slides  at  Dutch  Gap  Cut-off,  included  above,  required 
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the  excavation  of  32,890  cubic  yards  of  indurated  earth,  all  of  which  was  done  at  the 
expense  of  the  city  of  Richmond. 

In  reply  to  the  specific  inquiries  in  Circular.  No.  18  from  the  office  of  the  Chief  of 
Engineers,  dated  December  9, 188U,  I  submit — 

Ist.  Previous  to  1870  the  first  4  miles  below  Richmond  were  shallow,  except  in  short 
reaches,  the  general  depth  being  8^  feet  in  channel  at  low-tide.  The  reef  at  Rocketts 
and  the  sand  shoal  known  as  Richmond  Bar  hod  but  7  feet.  Warwick  Bar,  5  miles 
below  the  city,  had  13  feet.  Tlie  channel  near  Richmond  was  tortuous,  and  obstructed 
with  a  large  number  of  rocks,  mostly  bowlders,  besides  the  ledges  at  Rocketts  and 
Ooode's. 

The  Dutch  Gap  Cut-oflf,  which  now  saves  5^  miles  of  difficult  navigation,  was  not 
open.  After  the  flood  of  1870  but  little  over  Oi  feet  could  be  carried  over  Richmond 
Bar  at  low-tide. 

2d.  The  original  project  for  improvement  was  for  18  feet  at  high-tide,  with  a  chan- 
nel width  of  180  feet  from  the  Richmond  Dock  to  below  Harrison's  Bar. 

Tbe  mean  rise  and  fall  of  tide  is  about  3^  feet,  and  about  3  feet  at  neap-tides,  and 
the  excavations  in  rock  were  to  be  carried  to  1.5  feet  depth  at  low-tide.  In  removing 
sand  shoals,  where  the  operation  is  aided  by  wing-dams,  the  intention  has  been  to  so 
oontxact  that  the  scour  would  produce  a  clmnnel  of  the  same  depth.  The  only  inten- 
tional change  in  plan  has  been  to  make  the  channel  below  Warwick  Bar,  {.  f.,  from  5 
miles  below  Richmond,  200  feet  by  18  feet  at  low-tide  instead  of  high-tide^  which  made 
it  necessary  to  include  2  shoals  below  and  2  above  Harrison's  Bar,  which  were  not 
included  in  the  original  estimates. 

3d.  The  amount  expended  by  the  general  government  up  to  June  30,  1880,  was 
1441,542.46,  and  by  the  city  of  Richmond  was  t;356,710. 

4th.  On  June  30, 1880,  there  was  a  depth  of  17  feet  at  high-tide  frx>m  the  sea  to  War- 
wick Bar,  aud  of  16  feet  from  Warwick  Bar  to  the  wharves  at  Rocketts. 

5th.  The  amount  expended  by  the  United  States  in  the  year  ending  June  30,  1881, 
will  have  been  $56,989.47,  and  by  the  city  of  Richmond  126,301. 

The  results  of  the  year's  work  are  a  depth  in  channel  of  20  feet  at  high -tide,  from 
the  sea  to  City  Point,  19  feet  from  thence  to  Warwick  Bar,  and  17  feet  from  the  latter 
point  to  the  Rocketts  wharves.  There  has  been  also  an  improvement  in  the  ^idth 
and  direction  of  channel  at  several  places,  bnt  the  channel  is  still  narrower  than  it 
should  be  in  other  places,  f.  ^.,  at  RocKetts  Reef. 

6tb.  The  whole  amount  needed  to  complete  the  original  scheme  (which,  as  a^pea^rs 
in  t^e  estimate  given  below,  is  §128,684 )  could  be  profitably  expended  in  the  year 
ending  June  30,  1882.  The  means  appropriated,  after  paying  for  existing  contracts, 
should,  in  my  Judgment,  be  applied,  1st,  to  widening  and  deepening  the  channel  in 
the  hard  material  near  Richmond,  and  in  completing  the  system  of  contraction  as  now 
designed,  not  including,  however,  the  permanent  work  mentioned  in  the  estimate ; 
and,  2d,  to  further  improve  the  channel  oetween  Varina  and  City  Point,  and  between 
Warwick  Bar  and  Dutch  Gap. 

7th.  The  permanence  of  the  improvement  through  shoals  of  alluvium  can  only  be 
maintained  by  permanently  contracting  the  river  at  those  points.  The  contraction  for 
the  most  part  has  heretofore  been  made  with  timber  structures,  which  are  not  perma- 
nent. We  are,  it  is  true,  revetting  these  stnictures  with  material  di^dged  fh>m  the 
channel,  much  of  which  is  suitable  for  that  purpose  and  permanent,  but  a  larger 
amount  than  we  are  likely  to  get  from  the  river  under  the  present  scheme  will  be  re- 

Jiuired  to  permanently  protect  the  wing-dams  already  built.  It  is  also  probable  that 
or  some  considerable  distances,  especially  where  the  current  changes  from  one  side 
to  the  other,  the  ends  of  the  wing-dams  on  the  same  side  must  be  connected  at  (say) 
the  level  of  low-tide.  In  a  work  which  is  largely  experimental  to  me,  it  is  difficult  to 
estimate  the  amount  needed  to  make  the  work  permanent,  but  I  think  that $85,000,  in 
addition  to  the  amount  estimated  on  the  present  scheme,  will  suffice.  If  the  channel 
near  Richmond  is  widened,  as  suggested  elsewhere,  this  would  furnish  most  of  the 
material  needeil  and  diminish  the  combined  cost  of  the  two  works  as  estimated.  My 
estimate  for  permanent  improvement  on  the  present  plan  is  $213,684. 

It  may  not  be  amiss,  however,  to  call  your  attention  to  the  fact  that  the  last  Con- 
gress directed  an  examination  of  the  river  to  be  made,  with  a  view  to  ascertain  the 
practicability  and  cost  of  deepening  the  channel  to  25  feet  at  fhll  tide. 

If  a  further  deepening  is  uudertaken.  the  lines  of  contraction  will  be  brooght  nearer 
together,  and  the  work  on  any  connecting  dikes,  or  those  parallel  to  the  current,  will 
be  in  great  measure  lost.  I  may  also  be  pardoned  for  suggesting  that  the  repairs  to 
timber  dikes  from  time  to  time  may  be  less  than  the  interest  on  the  cost  of  permanent 
work  would  be. 

TIDES. 

During  the  year,  553  high -tides  and  543  low-tides  were  observed,  from  which  the  fol- 
lowing means,  referred  to  one  assumed  zero,  are  obtained,  viz : 

Feet. 

Mean  high-tide  above  zero 3.382 

Mean  low-tide  below  zero 0.323 
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Feet. 

Mean  rise  and  fall  of  tidee 3.705 

Highest  rise  above  zero — freshet  in  Febmary,  1881 .'. 12.95 

Lowest  low-tide  below  zero,  November  23,  1880 •     1.95 

Mean  of  2,511  high-tides  observed  since  September,  1875,  above  zero 3. 403 

Mean  of  2,501  low-tides  observed  since  September,  1875,  below  zero 0. 207 

Mean  rise  and  fall 3.610 

Highest  rise  of  river  observed  in  that  period,  November,  1877 28.80 

Lowest  fall  of  tide  observed  below  zero ,    2.40 

Further  observations  are  needed  to  determine  whether  the  plane  of  low-tide  has  been 
permaneutly  lowered  by  deepening  the  channel  below  Richmond.  The  height  of  low- 
tide,  much  more  than  that  of  high-tide,  depends  npon  the  amonut  of  discharge  ^m 
above  the  falls.  The  river  has  l^en  very  low  for  three  successive  years,  and  this  may 
account  for  all,  as  it  does  account  for  a  part  of  the  lowering  of  the  plane  of  low-tide, 
in  which  1875  was  at  one  zero.  The  plane  of  1881  is  .3  foot  below  that,  but  is  actually 
1^  higher  than  the  plane  of  1880. 

During  the  past  year  Mr.  C.  P.  E.  Bur^wyn,  who  is  assistins  on  this  work,  has  pre- 
pared a  statement  of  the  volume  of  the  nver  between  high  and  low  tide  for  each  1,000 
feet  in  length  in  a  distance  of  7  miles  below  the  city,  and  will  continue  the  work  at 
wider  intervals  to  some  point  lower  down,  to  ascertain,  if  possible,  the  relation  (which 
I  am  sure  exists)  between  the  sectional  area  at  any  given  point  and  the  volume  of  tidal 
water  which  passes  it.  If  this  relation  can  be  obtained  with  tolerable  accuracy,  the 
lines  of  contraction,  to  produce  any  desired  depth  of  channel^  could  be  closely  calcu- 
lated.   This  matter  is  not  sufficiently  advanced  for  presentation  at  this  time. 

COST  OF  COMPLETING  THE  WORK. 

I  have  added  to  the  usual  estimate  the  probable  cost  of  widening  the  channel  be- 
tween Richmond  Dock  and  Rocketts  Reef,  to  an  average  of  3. 0  feet,  which  would  still 
leave  50  feet  on  each  side  to  be  excavat-ed  by  owners  of  wharf  property.  The  quanti- 
ties of  solid  rock  are  approximate,  as  they  could  only  be  ascertained  in  advance  by 
frenuent  borings.  More  than  two-thirds  of  the  rock  is  in  the  first  600  feet  below  the 
dock.  In  this  distance,  however,  are  the  wharves  of  the  Old  Dominion  Steamship 
Company,  whose  ships  are  larj^er  than  any  others  now  coming  to  this  port,  and  also 
a  part  of  the  wharves  of  the  Richmond  and  Danville  Railroad  Company,  whose  busi- 
ness is  rapidly  increasing. 

ESTIMATE. 

Channel  180  feet  by  15  feet  at  low-tide : 

16,000  cubic  yards  dredging  soft  rock,  at  40  cents $6. 400 

800  cubic  yards  solid  rock,  at  $5 4,000 

$10, 400 

Through  Rocketts  Reef: 
3, 000  cubic  yards  of  rock,  soft  and  hard,  at  |5 15,000 

Rocketts  Reef  to  Goode's  Rocks : 

40,000  cubic  yards  dredging  soft  rock,  &^c.,  at  40  cents (16, 000 

500  cubic  yards  solid  rock,  at  $5 2,500 

500  linear  feet  timber  wing-dara,  at  $1.50 750 

1,000  linear  feet  of  connecting  dikes,  at  $3.50 3,500 

22,750 

Goode's  Rocks  to  Richmond  Bar : 

5,000  cubic  yards  dredging  soft  rock,  at  40  cents |2, 000 

1,500  cubic  yards  solid  rock,  at  $5 7,500 

400  linear  feet  timber  wing-dams,  at  |1.50 600 

10,100 

Richmond  Bar  to  Falling  Creek : 

50,000  cubic  vards  dredging  sand,  at  20  cents |10,000 

3,000  linear  feet  timber  wing-dams,  at|1.50 4,500 

3,000  linear  feet  connecting  dikes,  at  |5.50 16,500 

31,000 

Kingsland's  Reach  Channel,  18  feet  at  low-tide: 

15,000  cubic  yards  in  repair  of  levee,  at  18  cents $2,700 

800  linear  feet  sheet-pile  dikes  and  filling,  at  $4.50 3, 600 

840  linear  feet  of  crib  wing-dams,  at  $4 3.360 

630  linear  feet  sheet-pile  wing-dams,  at  $2.50 1,575 

10,000  cubic  yards  dredging  in  sand,  at  20  cents 2,000 

13.235 
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Varina  or  Aikins: 
1,000  linear  feet  of  timber  wlug-dams,  at  ^2.50 $2,  COJ 

Sboal  above  Deep  Bottom : 
20,000  cubic  yards  dredging  in  mud  and  sand,  at  20  cents 4, 000 

Curie's  Neck  Sboal: 
40,000  cubic  yards  dredging  in  mud  and  sand,  at  20  cents 8, 000 

Total 116,985 

Add  for  contingencies 11, 699 

Total  for  present  scheme 128,684 

To  make  the  work  permanent : 

Additional  revetment  to  timber-dams  above  Warwick |21, 000 

3,000  linear  feet  of  dike  of  mats  and  stone  at  Yarina 24, 000 

2,000  linear  feet  of  dike  of  mats  and  stone  at  Deep  Bottom 16, 000 

3,000  linear  feet  of  dike  of  mats  and  stone  at  Curie's  Neck 24, 000 

85,000 

For  widening  channel  at  Richmond  to  370  feet : 

96,000  cubic  yards  dredging  sand  and  soft  rock,  at  35  cents |54, 300 

13,100  cubic  yards  solid  rock,  at  |5 66,500 

119,800 

Total 333,484 


COMMERCIAL    STATISTICS. 

The  following  letter  from  the  collector's  office  has  been  received: 

OUSTOM-HOUSE,  RiCHMOMD,  Va., 

ColUoiar'a  Offioey  June  10,  1881. 

Sir  :  In  compliance  with  your  request,  I  inclose  a  statement  of  duties  on  imports 
received,  number  and  tonnage  of  vessels  engaged  in  the  foreign  and  coastwise  trade, 
and  the  value  of  imports  and  exports.  The  statement  covers  a  period  from  June  1, 
1880,  to  May  31,  1881.  In  addition  to  the  vessels  above-named,  many  enter  and  dear 
coastwise  of  which  we  have  no  record,  their  cargoes  being  of  such  a  kind  as  not  to 
necessitate  the  entry  and  clearance  of  the  vessels  at  this  office. 
Respectfully, 

Arthur  A.  Spitzer, 

Deputy  Collator. 
Mr.  H.  D.  Whitcomb, 

A88istant  Engineer, 

The  statement  inclosed  was  as  follows : 

Vessels  engaged  in  foreign  trade : 

Entered,  vessels 36 

Tonnaee 13,286 

Cleared,  vessels 118 

Tonnage 38,961 

Vessels  engaged  in  the  coasting  trade : 

Entered,  vessels ^ 946 

Tonnage 784,516 

Cleared,  vessels 604 

Tonnage 540,663 

Value  of  imports $103,961 

Value  of  exports 2,127  316 

57  B 
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STATEMENT  OF    THE   HARBOR  MASTER. 

The  number  and  class  of  vessels  aud  amount  of  Nmnago  arrived  at  the  port  of  Rich- 
mond during  the  year  ending  with  May  31,  1881,  is  as  follows : 


Vesaelii.    ToDnage. 


Sea-going  stoamerH i  306  450,  OUO 

Sailing  veHsels,  viz :  , 

Barks  and  ships 59  ,  22.0C0 

Brigs 51  13,000 

Schooners : 840  1  197.000 


Total. 


1, 250,      682, 000 


The  above  does  not  include  river  steamers,  tug-boats,  nor  river  schooners,  sloops,  nor 
any  inside  commerce  whatever. 

R.  H.  Styli^ 
Harbor  Master. 

There  are  several  river  steamers,  one  of  which,  carrying  passengers  and  freights, 
mns  tri- weekly  between  Norfolk  and  Richmond;  another  makeH  two  weekly  Trips 
between  Richmond  and  the  Chickahominy  River;  other  river  steamers  are  for  freights 
alone  and  have  no  regular  schedule. 

The  Old  Dominion  Steamship  Company  runs  a  tri- weekly  lino  of  steamships  from 
Richmond  to  New  York;  two  of  them  are  over  2,000  tons  register. 

The  Clyde  line  has  a  tri-weckly  line  of  screw  ships  between  this  port  and  Philadel- 
phia, and  a  screw  ship  to  Baltimore  in  addition. 

The  city  of  Richmond  has  aided  the  work,  in  addition  to  that  mentioned  above,  by 
furnishing  dredges,  tugs,  a  pile-driver,  and  scows  to  the  general  government-,  free  of 
other  charge  than  the  actual  cost  of  repairs.  Mr.  C.  P.  E  Burgwyn  and  Mr.  Milnor 
Paret  have  assisted  mo  as  assistant  engineers.  Mr.  C.  L.  Kalmbach  has  had  charge 
of  the  rock  excavation,  and  Cantaiu  Thomas  Cunningham  of  other  work  on  the  im- 
provcment,  except  that  part  under  contract.  I  have  only  commendation  for  the  man- 
ner in  which  these  gentlemen  and  the  persons  employed  under  them  have  performed 
their  several  duties. 

The  work  is  in  the  collection  district  of  Richmond,  Petersburg,  and  Norfolk. 
Very  respectfully,  your  obedient  servant, 

H.  D.  WniYCOMB, 
^  ABsUtant  Engineer. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers. 


G  xg. 

IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  death  of  Mr.  IT.  D.  Bird,  who  for  more  than  ten  years  ha.s  been 
the  h)cal  engineer  for  this  improvement,  is  a  matter  for  real  refrret.  He 
has  discliargeil  his  duties  with  zeal,  ability,  and  nniform  courtesy. 

The  following-  summary  of  work  done  in  each  month  of  the  fiscal  year, 
and  of  the  expenditures  made,  will  indicate  the  condition  of  afiairn  on 
the  river. 

Jiily^  ISSO. — Twenty-six  mats,  made  of  brush  and  poles,  each  23  feet 
lonjj:,  lli  feet  wide,  and  2  feet  thick.  Twenty  mats  put  in  along  the  work 
near  upper  en<l  of  Puddledock  chaAnel,  and  closing  the  old  channel; 
180  yards  of  riprap  at  same  place. 

Sixty-seven  round  piles  driven  in  training  wall  between  wing-dams  21 
and  22. 

Proposals  for  dredging  called  for  by  advertisement  of  Jnly  15,  $731.87. 

August,  18S(), — Five  mats  and  94  yards  of  riprap  put  in  at  damn  23 
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aud  24;  503  linear  feet  of  training- wall  completed  between  dams  A,  B, 
and  C,  and  below  22. 

Dredging:  commeueed  under  contract  with  Mr.  Ferris,  at  28  cents  per 
cubic  yard  for  excavation  and  redeposit,  material  to  be  placed  behind 
training- walls  or  between  dams,  where  it  cannot  get  back  into  channel. 

Amount  excavated,  2,.>33  yards,  near  upper  end  of  Puddledock,  and 
up  to  dam  21,  $1,3:30.39. 

September,  1880. — Dredging  7,2(K)  yards;  in  all,  9,739,  at  various  points 
from  closure  up  to  the  city.  Al)out  20  feet  taken  off  each  of  dams  2,  3, 
and  4  south,  which  were  found  to  be  too  long. 

Repairs  made  to  Lieutenant  Run  training- wall  near  the  city,  $3,571.64. 

October  J  1880. — Repairs  of  wattled  dams.  Old  4)ile- work,  built  years 
ago  by  the  city,  removed  near  Joiner's  Spring;  138  round  i>iles  and  205 
linear  feet  sheet-piling  driven  in  wall  between  dams  22,  23,  and  24. 

The  city  did  some  dredging  within  the  city  limits.  Expenses  of 
United  States,  $3,521.75. 

November,  1880. — Training- wall  from  dam  22  to  24  coinpleted.  Brush 
dam,  250  feet  long,  from  end  of  Lieutenant  Run  training  wa'l  to  island 
bordering  Stein's  upper  cut,  strengthened.  The  city  still  engaged  in 
dredging  within  the  city  limits  and  building  four  wing-dams  on  side 
opposit/e  Petersburg.     Exi>enses  of  United  States,  $1,698.22. 

December^  ^ISSO. — ^AU  operations  suspended.  Care  of  i)roperty  and 
soundings  and  examinations  in  river,  $710.24. 

January,  1881. — Some  damage  to  timber  works  caused  by  ice  and 
freshets,  but  an  examination  of  the  river  showed  it  to  be  in  better  condi- 
tion than  ever  before  at  this  season  of  the  year.  Proposals  for  more 
dredging  called  for,  $405.40. 

February,  1881. — Contract  made  with  Mr.  Ferris  for  additional  dredg* 
ing,  at  28  cents  per  cubic  yard.  Repairs  of  breach  ma<le  by  ice  at  closing 
work  of  old  channel  near  upper  end  of  Puddledock.  Fifty-two  round 
piles  driven  and  112  linear  feet  at  sheet ;  10  mats  placed,  loaded  with 
gravel  and  sand.  Brush  for  mats  cut,  numerous  soundings  made  in  tho 
river.    $566.77. 

March,  1881. — One  hundred  and  sixty-nine  feet  sheet-piling  driven,  13 
mats  placed,  $1,037.81. 

April,  1881. — Seven  thousand  and  sixty -four  yards  dredged.  Brush 
cut  for  10  mats.    Tow-boat  advertised  for  without  success.    $1,027.90. 

May,  1881. — Seven  thousand  nine  liundred  and  sixty-eight  cubit;  yards 
dredged,  15,032  in  all,  the  dredging  being  at  various  points  from  Pud- 
dledock to  the  city;  in  all,  over  a  spa<;e  of  6,850  feet  in  length.  The 
result  was  a  channel  12  feet  de^^p  at  high- water,  with  not  less  than  40 
feet  width.     $2,330.89. 

June,  1881. — Proposals  received  for  widening  Puddledock  channel 
and  contract  made,  the  specitications  for  the  work  being  iis  follows: 

8PKCIFICATIO.N8. 

1.  It  is  proposed  to  widen  Puddledock  Cut  as  followa,  viz,  to  excavate  tlie  material 
which  is  1  foot  and  over  above  mean  low-tide,  for  a  width  of  about  20  feet.  The  entire 
leuf^th  of  the  cut  wiH  be  about  y,6U0  feet,  of  which  <>, 000  feet  will  be  on  the  right  bank, 
and  the  remainder  ontlie  left  bank,  the  cut  attlie  lower  end,  o»i  the  left  side,  gradually 
decreasing  in  width  to  noMuusc;  the  remainder  of  the  *20  feet  in  width  will  be  exca- 
cavated  on  the  left  bank  immediately  opposite. 

The  material  excavated  will  be  deposited  parallel  to  the  lino  of  the  enlarged  chan- 
nel on  the  ground,  leaving  a  space  between  the  new  cut  and  the  dump  at  lejvst  50 
feet  wide;  no  part  of  the  material  will  be  dumped  into  the  water,  in  Puddledock  Cut. 
The  surface,  including  all  the  ground  needed  for  dumping  purposi-s,  nnist  be  cleared 
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of  bmsh  and  undergrowth,  and  tlie  price  for  excavation  will  cover  the  cost  of  this 
clearing. 

The  rise  of  the  tide  is  about  3  feet,  and  the  cutting  above  mean  high-tide  averages 
about  1'  5"  in  depth,  a  small  amount  being  t4  feet  above.  Two  feet  in  depth  of  cut- 
ting will  be  below  high-tide  and  1  foot  above  low-tide.  The  material  is  a  tolerably 
stiff  earth,  with  numerous  roots  embedded  in  it.  The  greater  depth  of  cutting  men- 
tioned is  in  a  gravelly  earth,  deposited  on  the  sides  from  previous  cuttings.  No  pro- 
posal will  be  considered  unless  the  bidder  has  examined  the  work,  and  tne  proposal 
should  so  state. 

2.  The  material  will  be  measured  in  plaee  before  it  is  excavated ;  and  no  allowance 
will  be  made  for  excavation  below  the  datum-line ;  but  the  excavation  must  be  carrie*! 
as  low  as  the  datum-line  before  the  work  is  accepted. 

;'.  The  bids  will  be  for  two  classef  of  excavation,  viz:  Ist.  For  all  above  mean  hi^h- 
tide,  amounting  to  about  9,000  cubic  yards.  2d.  All  between  1  foot  above  low-tide 
and  high-tide,  and  additional  cutting  of  2  feet  in  depth,  at  the  most;  13,500  cubic 
yards;  total  22,500  cubic  yards. 

The  coDtract  is  with  Mr.  SimoDd  West,  of  Petersburg,  the  price  being 
20  cents  per  cubic  yard. 

The  breach  in  the  closure  wall  has  been  repaired,  the  old  material 
being  collected  and  used  again  as  far  as  possible,  two  mats  placed  and 
loaded,  and  brush  for  third  cut,  $2,959.76. 

The  appropriation  of  March  3, 1881,  was  by  its  terms  partly  applicable 
to  the  improvement  of  the  "harbor  at  Petersburg,"  though  no  estimate 
therefor  was  ever  made  by  the  Engineer  Department,  or,  as  far  as 
known,  by  any  one,  up  to  that  time.  That  harborls  but  a  part  of  the 
river  in  front  of  the  city.  The  river  is  narrow,  and  the  harbor  is  there- 
foie  contracted,  but  apparently  large  enough  for  the  requirements  of  its 
small  river  commerce.  It  is  a  difficult  question  to  decide  what  the  Unitend 
States  should  do  in  this  case,  as  there  is  little  else  to  be  done  than  deepen 
the  river  in  front  of  the  wharves  of  private  parties  or  corporations  or  of 
the  city.  It  has  generally  been  supposed  that  such  things  should  not 
be  done  by  the  United  States.  However,  as  Congress  has  directed  such 
work  it  is  proposed  to  continue  up  into  the  city  limits  the  channel  from 
below,  with  a  width  of  aliout  40  feet  at  bottom  and  a  depth  of  12  feet  at 
high-water.  It  may  be  proper  also  to  excavate  a  turning  basin  for 
steamers.  At  present  no  large  steamers  can  turn  round  in  the  harbor. 
To  do  these  things  may  require  the  removal  of  some  rock,  an  expensive 
operation. 

A  scheme  of  partial  diversion  of  the  river  into  another  channel,  orig- 
inated by  the  late  Mr.  Bird,  has  been  strongly  urged  by  some.  It  is 
worthy  of  careful  examination,  but  some  surveys  are  needed  to  decide 
as  to  its  practicability,  its  cost,  and  its  piopriety.  When  this  survey 
and  that  of  the  "harbor"  are  made,  and  the  cost  of  what  is  necessary  or 
desirable  can  be  ascertained  satisfactorily,  a  special  report  will  be  sub- 
mitted, and  in  time  for  the  consideration  of  the  subject  by  Congress  at 
its  next  session. 

The  small  extent  of  work  of  any  one  class  possible  on  the  Appomattox 
at  any  one  time,  with  the  small  appropriations  available  from  time  to  time, 
make  it  difficult  to  get  contractors  to  take  hold  of  it  for  reasonable  rates, 
especially  as  the  work  is  usually  of  a  character  requiring  to  be  done  at 
once  for  the  relief  of  commerce.  This  work  consists  generally  of  dredg- 
ing in  places  where  the  unfinished  system  of  improvement  permits  still 
the  deposition  of  sediment  in  freshets.  Sometimes  it  consists  in  the  re- 
pairs required  for  the  timber  wing-dams  and  training  walls  due  to  injuries 
by  ice  or  high-water,  or  both.  Such  repairs  should  be  always  made 
promptly. 

There  should  be  a  dredge-boat  always  available  in  the  harbor  of  Pe- 
tersburg.   The  city  of  Petersburg  owns  one,  and  it  w^ould  be  to  her 
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iuterest  to  keep  it  in  repair.    The  United  States  should, posseiss  a  i)ile- 
driver  and  a  small  tow-boat.  • 

If  these  three  pieces  of  machinery  could  be  always  available  the  good 
condition  of  the  river  could  be  assured  with  a  small  annual  appropriation 
from  Congress  to  do  what  the  United  States  generally  does,  if  the  city 
would  also  do  its  part  and  look  after  its  harbor. 

Maney  st^iteinent. 

July  1,  1880,  amount  available $20,194  74 

Amount  appropriated  by  act  approved  March  3,  18tll 20, 000  00 

$40, 194  74 

July  1,  l@dl,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 18d0 19,893  14 

July  1,  1881,  amount  available ^i0,301  60 


Abstract  of  proposals,  Appomattox  River,  opened  at  12.5 1>.  m.,  August  2, 1880. 


No. 


Name. 


1     G.  H.  Ferris  . 


'p 

it-ii 

2 

IS 

11 

III! 

Ill 

1. 

5S 

111 ' 

ilH 

I   &4 

III  ■ 

1 

&4 

I 


Rfmarkp. 


$0  35         |C  28  $7  50     One  dredge,  capacity  not  less  than 

I  300  cubic  y  arOB  per  day,  and  three 

I  I     scows. 


Contract  with  G.  H.  Ferris,  at  28  cents  per  cubic  yard. 

Abstract  of  proposals  for  dredging  Appomattox  Rirer,  Virginia,  opened  at  12.5  p.  wt.,  February 

7,  1881. 


Time. 


No.  I 


Name. 


!     Residence. 


Commence.       Complete. 


Price  per 
cubic  yard. 


1  !  E.  W.  Fprris ■  Baltimore April  1, 1881      June  1, 1881  '  J 


$0  28  1 
35 1 


Remarks. 


Contract  with  E.  W.  Ferris. 


I 


Bid  modified  to  read : 
' '  Distance  to  dump 
not  to  exceed  1,000 
yards  from  place  of 
excavation. 


Abstract  of  proposals  for  steam  launch  for  Appomattox  River,  Virginia,  opened  at  12.5|>.  m., 

Mag  10,  1881. 


No,, 


Name. 


Residence. 


Price. 


1  Eliza  Myers Baltimore. 

2  Jas.  Clark  &Co j  Baltimore. 

3  E.  T.  Copeland |  New  York 

4  Wm.  E.lirown 


Norfolk,  Va  . 


Rejecti^d:  too  bij(h. 


$1,200  00 
1, 800  00 
4,000  00 
3,500  00 
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Abstract  of  proposahfor  excavating  at  PuddUdock  Cut,  Appomattox  Rivery  Virginia^  open(d 

at  noon  of  June  15, 1881. 


Ko. 


Name. 


Besidence. 


!  Price  per 
cabic  yard. 


Remarka. 


Simond  West . 


D.  M.  Donlop.. 


Peteraborg,  Va... 


.do. 


$0  23 


I     t 


25 


For  13, 500  cabic  yarda  the  claaa  called 
first  by  bim,  but  improperly,  aa  the 
specifications  abow  tbe  quantity  to 
be  tbe  aecond  class. 

For  22,500  cabic  yards  called  by  him 
second  daas,  but  improperly,  aatbe 
specificationa  abow,  this  being  tbe 
total  amount  of  both  claases. 

For  class  called  first. 

For  class  called  second. 


Contract  with  Simond  West. 


COMMERCIAL  STATISTICS. 


TONNAGE  OF  VESSELS  ENTERING  THE  PORT  OF  PETERSBURG  FOR  1677. 

Tonnage- 

Knmberof  schooners 176        11,996.60 

Number  of  sloops 118 

Number  of  steamers 10 

Number  of  steam  tugs 28S 

Number  of  barges 51 


TONNAGE  OF  THE  PORT  OF  PETERSBUKG  FOR  1878. 

Number  of  schooners 188 

Number  of  sloops 12t> 

Number  of  steamers 14 

Number  of  steam  tugs 269 

Number  of  barges 69 


1,242.20 

975.65 

4,053.87 

2,762.71 


Total  number  vessels 64!^       21,031.03 


Tonnage. 
13,472.60 
1,216.49 
1,648.92 
3,350.06 
2,614.28 


Total  number  vessels 666        22,302.a'» 


TONNAGE  OF  THE  PORT  OF  PETERSBURG  FOR  1879. 

Numbt  r  of  schooners 20  » 

Number  of  sloops ^ 82 

Number  of  steamers 14 

Number  of  steam  tugs 238 

Number  of  barges 44 

Total  naml>er  vessels 584 


Tonnage. 

14, 334. 91 

777.22 

734,29 

3,673.64 

1,815.78 

21,335.84 


TONNAGE  OP  THE  PORT  OF  PETERSBURG  FOR  1880. 

Number  of  schooners 208 

Number  of  sloops 75 

Number  of  steamers 40 

Number  of  tug  boats 348 

Number  of  barges .-« *  s -.-- 80 


Tonnage. 
19, 085. 27 
681.48 
2. 165.  07 
5, 690. 46 
3,010.24 


Total  number  vessels 751        30,632.52 

TOXXA(}E  OF  THE   PORT  OF   PETERSBURG  FROM  JANUARY   1,  1881,  TO  MAY  24,  1881. 

Tonnage  to  and  from  New  York 1 3,7,50. 14 

Tonnage  to  and  from  Philadelphia 1,266.26 

Tonnage  to  and  from  Maine 490.34 

Tonnage  to  and  from  Baltimore 1,811.49 

Tonnage  to  and  from  all  other  ports 11,562.79 

Total  amount  tonnage,  say  for  4|  months r 18, 881. 02 

All  of  the  above  was  furnished  by  the  port  warden  from  his  books. 
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COMMERCE  OF  THE  PORT  OF  PETERSBURG  FOR  1880. 

Inward. 

Coal tons..  11,859 

Gaano do...  5,137 

Plaster do...  500 

Ice do...  3,301 

Corn bushels..  34,500 

Wheat do...  8,700 

Agricultural  lime *. do...  46,000 

Oyster  shells do...  29,439 

BnildeTs'  lime barrels..  1,282 

Hay bales..  4,600 

Salt sacks..  2.800 

Peanut* do...  2,424 

Luidber feet..  379,615 

Potatoes bushels..  3,500 

Outward. 

Pine  lumber feet..  3,500,000 

Oaklr.mber do...  618,000 

Railriad  ties 10,586 

Staves number..  99,300 

Wo/4 cords..  3,300 

Barrels number..  8,000 

It  is  proper  to  state  in  this  report,  that  though  the  commerce  of  the  port  shows  a 
f  ratifying  increase  for  the  time  mentioned  (say  4|  months),  our  harbor  was  closed  for 
jearly  two  months  of  this  time  by  ice. 

There  are  two  large  schooners  chartered  for  the  year  by  one  party  to  run  regularly 
to  and  from  this  place  to  the  city  of  New  York— the  Francis  Shubert  of  217  tons,  and 
the  Lizzie  D.  Small  of  186  tons.  They  calculate  to  make  from  15  to  18  round  trips 
each  in  the  season.  Two  other  large  wood  dealers  are  making  arrangements  to  ship 
regularly  from  this  place. 

We  have  one  steamer  running  regularly  to  this  place,  making  two  trips  i>er  week 
from  the  lower  James  river. 

Very  respectfully,  your  obedient  servant, 

M.  Riddle. 
Li  iut.  Col.  Wm.  p.  Craighill, 

United  States  Engineer  Carps, 


G   20. 

IMPROVEMENT  OF  THE  SHENANDOAH  RIVER,  WEST  VIRGINIA. 

By  direction  of  Congress  a  reconnaissance  of  this  river  in  Virginia 
and  West  Virginia  was  made  in  1879.  The  report  was  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880,  commencing  with 
page  662. 

The  main  facts  developed  were  that  a  portion  of  the  river  from  Bar- 
leer's  Ferry  to  Little's  Falls  had  been  already  improved  by  locks,  dams, 
and  sluices  many  years  ago,  under  authority  of  the  State  of  Virginia, 
and  sluices  had  also  been  made  for  some  distance  higher  up. 

The  works  in  West  Virginia  had  later  passed  under  the  control  of  a 
company  incorporated  by  that  State,  which  had  spent  some  money  on 
them.  The  severe  freshets  of  1870  and  1877  had  practically  destroyed 
the  navigation  of  the  river,  the  importance  of  which  had  become  mani- 
festly less  since  the  actual  completion  of  the  Valley  Branch  of  the  Bal- 
timore and  Ohio  Kailroad,  a«  well  as  that  of  a  large  part  of  the  Shenan- 
doah Valley  Railroad. 

Congress  granted  $15,000  June  14, 1880,  for  the  portion  of  the  river 
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in  West  Virginia.  A  second  appropriation  of  $2,500  was  made  March 
3, 1881,  but  a  proviso  to  the  latter  prohibited  the  expenditure  of  either 
until  the  siun^ender  to  the  United  States  of  any  corporate  rights  or  fran- 
chises over  the  river  held  under  State  authority. 

The  relinquishment  not  ha\ing  as  yet  been  made,  no  work  has  been 
done  on  the  river. 

Money  statement, 

July  1,  1880,  amount  available $15,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

■  117,500  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 187  «0 

July  1, 1881,  amount  available 17,312  20 

Amount  (estimated)  required  for  completion  of  existing  project 7, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      7. 500  00 


fa 


G  21. 

IMPROVEMENT  OF  NEW  RIVER  FROM  THE  MOUTH  OF  WILSON,  IN  GRAY- 
SON COUNTY,  ATLRGINU,  TO  THE  MOUTH  OF  THE  GREENBRIER  RIVER 
IN  WEST  VIRGINIA. 

The  operations  of  1880  subsequent  to  June  30  appear  in  detail  from 
the  following  report  of  Col.  W.  P.  Smith,  Assistant  Engineer,  dated 
April  8, 1881 : 

Baltimore,  Maryland,  AprU  8,  1881 

Colonel:  I  have  the  honor  to  snbroit  the  following  report  of  operations  on  New 
River,  Virginia  and  West  Virginia,  for  the  season  of  18H0. 

A  project  for  the  expenditure  of  |12,000  appropriated  for  this  work,  from  the  month 
of  the  Greenbrier  np,  for  the  fiscal  year  ending  June  30,  1881,  was  submitted  to  and 
approved  by  you  early  in  July. 

On  the  26tn  I  went  to  Hinton,  W.  Va.,  and  commenced  the  work  on  the  2d  of  Au- 

ist,  with  a  force  of  about  70  men,  divided  into  two  parties,  under  competent  foremen. 

■atei  in  the  season  another  force  was  organized,  composed  of  from  12  to  15  men,  to 
make  necessary  improvements  in  the  channel  already  made.  The  interval,  from  26th 
July  to  2d  August,  was  used  in  getting  ready  for  the  work. 

Irom  August  2  to  October  31  the  work  was  carried  on  with  good  results ;  aft«r  that 
a  party  of  15  men  was  employed  in  trimming  up  the  walls  and  getting  ont  loose 
stone. 

The  latter  part  of  the  season  being  cool,  the  men  dropped  off  considerably,  reducing 
the  general  average  for  the  whole  time  to  fifty. 

Out  of  eigh^-nine  working  days  only  ei^ht  were  lost;  the  gauge  standing  at  or 
near  zero,  ordinary  low -water  never  reading  more  than  1  foot  luiove,  nor  0.5  foot 
below. 

The  improvement  of  the  former  work  consisted  in  building  two  walls  in  Greenbrier 
Shoals  t'O  check  cross-currents  and  placing  a  ring-bolt  at  the  head  of  the  lower  one; 
gravel  taken  out  of  the  lower  part  of  Land  Craft's  Shoal ;  stone  removed  from  Garten^s 
Ledges  and  Ellis  Shoals;  wall  renovated  at  BnlFs  Fall;  st-one  taken  ont,  and  channel 
widened  at  Tom's  Run ;  width  of  channel  Increased  from  30  feet  to  50  feet  in  the  upper 
1,000  feet  of  War  Ford  Shoals,  and  on  the  south  side  a  natural  channel  behind  an 
island,  600  feet  long,  improved  by  blasting  the  rock  at  the  upper  and  lower  ends,  and 
cutting  off  intermediate  points:  the  steamboat  now  owned  by  an  agent  of  the  Stand- 
ard Ou  Company,  which  C4)mpany  is  getting  ont  a  large  number  of  staves  in  this 
section,  will  use  this  channel  in  high-water  going  up  stream,  the  long  "chute"  to  be 
used  at  all  times  for  low- water. 

This  part  of  the  work  covers  a  river  space  of  12J  miles  with  a  fall  over  the  ledges 
and  shoals  of  44.09  feet,  and  with  a  combined  length  of  shoals  and  ledges  equal  to 
25,670  feet.     This  work  is  shown  on  the  maps  prepared  the  previoiis  seasons. 

The  new  work  for  18*^0  consisted  in  opening  a  cliaunel  through  HubbanVs  and 
Sweeny's  Ripples,  three  in  all;  Crockett's  and  Sweeney's  Ledges,  six  in  all;  removing 
gravel  from  Indian  Creek  Shoals,  also  some  loose  rock,'  but  not  enough  to  classify,  and 
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Crump's  Ledges,  five  in  number,  composed  of  sound  rock  exceedingly  hard,  with  iron 
pyrites  running  through  it,  rendering  the  drilling  very  difficult  and  expensive,  making 
the  average  pnce  for  the  season  20  cents  more  per  cubic  yard  than  last ;  the  gravel, 
however,  in  Indian  Creek  Shoals  was  handled  at  small  cost,  reducing  the  average 

Erice  to  one-half  what  it  was  last  season.  One  of  the  walls  in  Crump  s  Ledges  will 
ave  to  bo  extended  to^  prevent  washing  of  the  banks ;  the  weather  got  too  cold  to 
attend  to  it  last  fall.  ' 

This  work  covers  a  river  space  of  5^  miles,  with  a  fall  of  10.54  feet  over  ledges  and 
shoals  and  6,460  feet  of  cutting  through  them,  the  shoals  varying  in  length  from  100 
feet  to  1,900  feet,  the  heaviest  grade  being  less  than  0.4  foot  per  100  feet,  levels  taken 
with  gauge  reading  at  0.5  foot  above  zero.  For  width  or  length,  fall,  distance  from 
Hinton,  and  material  taken  out  of  shoals  and  ledges,  reference  is  made  to  the  tables. 

The  river  is  now  open  from  Hinton  Landing  to  McDanielPs  or  Harvey's  Falls,  a  dis- 
tance of  17f  miles,  with  a  channel  50  feet  wide  and  2  feet  deep  at  ordinary  and  18 
inches  at  extreme  low- water. 

The  actual  amount  of  cutting  through  these  ledges  and  shoals,  in  the  entire  dis- 
tance, amounts  to  6tV  miles,  with  a  fall  over  the  same  of  54.81  feet,  levels  taken  with 
gauge  reading  nearly  at  zero ;  total  fall  62  feet,  averaging  3i  feet  per  mile. 

Four  thousand  nine  hundred  and  ten  linear  feet  of  new  wall,  averaging  8  feet  wide 
and  3  feet  high,  were  built,  and  715  cubic  yards  of  material  put  in  old  walls.  Cost  of 
solid  rock  $1.92  and  gravel  71  cents  per  cubic  yard. 

Two  and  a  half  miles  will  carry  the  improvement  to  the  month  of  Lick  Creek,  20 
miles  above  Hinton,  a  point  whicli  it  is  very  desirable  to  reach  to  get  freight  from  the 
rich  counties  adjoining,  as  fully  set  forth  in  Mr.  A.  M.  Scott's  report,  May  26,  1879, 
and  in  mine  March  30,  1880,  forming  a  part  of  your  annual  report  to  the  Chief  of  En- 
gineers, United  States  Army,  for  18^. 

In  this  distance  about  $4,000  will  have  to  be  expended  to  get  a  channel  through  two 
falls,  two  ledges,  and  one  shoal. 

I  would  respectfully  suggest  that  a  careful  survey  of  Neilly's  or  Shumate's  falls  and 
rapids,  about  30  miles  above  Hinton,  be  made,  with  reference  to  a  lock  and  dam  at 
that  point;  they  may  possibly  be  improved  by  cuttin^^  a  sluice  along  the  left  bank, 
but  the  survey  should  be  made  to  ascertain  its  feasibility.  Whole  fall,  11  feet ;  6  feet 
of  this  nearly  vertical. 

Four  lines  of  keel  boats,  eight  in  all,  now  run  regularly  on  this  part  of  the  river,  the 
improvement  enabling  them  to  carry  two-thirds  more  freight  than  formerly ;  for  in- 
stance, 1,500  feet  of  lumber  used  to  be  a  load ;  now  it  is  4,500  feet. 

The  latter  part  of  June  you  notified  me  that  I  was  to  assume  control  of  the  improv^e- 
nient  of  this  river  between  New  River  Bridge,  in  Pulaski  County,  Virginia,  and  the 
lead  mines  in  Wythe  County,  Virginia,  for  the  continuation  of  which  $7,000  had  been 
appropriated,  as  well  as  the  expenditure  of  $5,000  from  the  lead  mines  to  the  mouth 
of  Wilson,  in  Grayson  Countv,  Va. 

Accordingly,  about  the  middle  of  August,  as  soon  as  the  work  from  the  mouth  of 
Greenbrier  up  was  well  under  way,  I  went  to  New  River  Bridge  and  examined  the 
river  to  the  mouth  of  Reed  Island  Creek,  26^  miles,  with  a  view  of  getting  data  for 
making  a  project  for  the  expenditure  of  the  money  appropriated  lor  this  section. 
That  accomphshed,  I  went  to  the  lead  mines  and  examined  the  river  south  to  the 
foot  of  what  is  called  the  "  Gulf,"  in  Carroll  County,  Virginia,  nearly  8  miles  fit)m  the 
mines ;  then  returned  to  Hinton  and  submitted  project,  as  directed,  for  the  improve- 
ments in  these  localities;  was  notified  of  the  approval  of  the  same  September  15,  and 
on  18th  started  for  New  River  Bridge ;  got  to  work  building  boats  and  canoes  23d, 
and  on  October  4  commenced  clearing  out  the  channels  made  by  Captain  Cuyler,. Uni- 
ted States  Engineers,  during  the  seasons  of  1877  and  1878,  which  had  been  injured  to  a 
considerable  extent  by  the  severe  flood  of  September  14.  187H. 

The  principal  part  of  this  work,  which  extends  from  the  bridge  to  Peake's  Creek,  12 
miles,  was  at  Buck's  Falls,  where  the  supporting  walls  had  been  washed  away  and 
channel  filled  up;  this  channel  is  30  feet  wide  and  2  feet  deep  for  bateaux,  with  walls 
so  arranged  that  it  can  be  widened  and  deepened  for  steam  navigation  when  desired. 

The  weather  becoming  cold  the  work  was  suspended  on  1st  November.  The  force 
having  to  be  moved  every  few  days,  in  three  sn»all  boats,  caused  loss  of  time,  and 
consequently  increased  the  price  of  getting  out  the  limestone  rock  to  $2.10  and  gravel 
to  95  cent«  jjer  cubic  yard. 

Four  hundred  and  thirty-eight  linear  feet  of  new  wall  was  built,  averaging  7  feet 
wide  and  3  feet  high,  and  73  cubic  yards  of  material  put  in  old  walls. 

This  work  is  shown  on  detail  maps  in  your  office,  made  by  Captain  Cnyler,  United 
'  States  Engineers. 

The  owner  of  Radfonl  Iron  Furnace,  18  miles  above  New  River  Bridge,  as  well  as 
those  of  a  furnace  on  Little  Reed  Island  Creek,  26^  miles  from  the  bridge,  are  anxious 
to  send  iron  and  ores  down  by  bateaux ;  and,  in  addition,  the  following  may  be  expected 
to  ship :  Forge  at  mouth  of  Little  Reed  Island  Creek  ;  Barren  Spring  Furnace  ;  furnace 
near  this  belonging  to  Graham  and  Robinson ;  Bertha  Zinc  Works;  Falling  Clift*  Zinc 
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Works,  to  be  started  soon,  and  yet  another,  by  a  New  York  company,  near  the  Bertha 
mine. 

As  only  bateaux  will  navigate  this  stream  for  the  present,  the  project  submitted  and 
approved  calls  for  a  chanueT2  feet  deep  and  20  feet  wide,  which  will  allow  rafts  to 
pass  as  well  as  boat«. 

For  further  description  c^this  improvement,  reference  is  made  to  the  following 
reports  of  Capt.  J.  W.  Cuyler,  Engineer  Corps,  United  States  Army,  July  1,  ltf78,  March 
15  and  July  3,  1879,  forming  a  part  of  yoor  annual  report,  for  the  same  years,  to  the 
Chief  of  Engineers,  United  States  Armv. 

These  reports  are  referred  to  especially,  as  no  new  work  was  done  this  season,  and 
all  of  the  nver  gone  over  is  minutely  described  therein. 

From  the  lead  mines  up,  it  is  proposed  to  make  a  channel  as  below,  2  feet  deep  and 

20  feet  wide,  a  width  sufficient  for  bringing  charcoal  for  the  furnaces  down  in  bateanx, 

and  for  rafts  of  timber,  of  which  there  is  an  abundance  in  this  region;  there  are  also 

'  large  deposits  of  copper  in  Carroll  County,  which  it  is  thought  will  be  eventually  mined 

and  shipped  over  tnis  route. 

For  5  miles  above  the  lead  mines  the  obstructions  in  the  river  are  about  the  same 
as  described  elsewhere ;  then  the  fall  becomes  very  abrupt,  as  the  mountains  are  here 
reached ;  these  extend  for  14  miles,  which  will  neceasanly  make  the  work  heavy  for 
that  distance. 

For  description  of  this  section  reference  is  made  to  my  report  of  a  survey  made  of 
thiB  part  of  the  river,  dated  January  10,  1879,  contained  m  your  annual  report  to  the 
Chief  of  Engineers,  United  States  Army,  for  the  same  year. 

Owing  to  the  lateness  of  the  season,  no  work  was  done  on  this  division. 

As  Foster's  Falls,  37  miles  above  New  River  Bridge,  offers  such  an  obstruction  to 
navigation  as  to  prevent  the  lead  mines  and  furnaces  above  from  shipping  their 
products  down  the  river,  it  is  respectfully  recommended  that  a  careful  survey  be  made 
of  them  with  a  view  to  their  improvement  by  locks  and  dams ;  "the  fall  is  about  18 
feet,  over  slate  and  limestone  ledges,  in  2,300  feet,  with  a  short  pool  and  a  succession 
of  ledges." 

Dunng  the  winter,  the  country  in  the  vicinity  of  New  River  Bridge  and  the  lead 
mines  was  explored  in  search  of  suitable  timber  for  crane  and  other  boats  to  be  used 
on  the  works  the  coming  season. 

Much  of  the  timber  has  been  secured  and  boats  are  now  bein^  buQt. 

Maps  on  a  scale  of  1  iuch  to  100  feet,  comprised  in  four  sheets,  nave  been  made,  show- 
ing the  details  of  the  work  on  the  Greenbrier  division ;  also  one  exhibiting  the  read- 
ings of  the  water-^auge  at  War  Ford. 

Two  maps  showing  portions  of  the  river  improved  on  a  scale  of  800  feet  to  an  incb, 
one  from  War  Ford  to  Har\-ey *8  Falls,  5|  n  iles,  the  other  from  New  River  Bridge  to 
Peak's  Creek,  12  miles,  with  appropriate  references  to  detail  sheets,  accompany  thin 
report. 

Tables  explanatory  of  the  work  in  detail,  as  well  as  others  giving  shipments  from 
New  River  at  Hinton  Station,  on  the  Chesapeake  and  Ohio  Railway,  and  nine  stations 
on  the  Atlantic,  Mississippijand  Ohio  Railway,  are  appended. 

I  am  indebted  to  Charles  F.  Littlepage  and  Reuben  Hurley  for  valuable  assistance 
in  the  execution  of  this  work,  the  former  on  the  Greenbrier  division,  the  latter  at  New 
River  Bridge  and  the  lead  mines;  their  judgment  and  good  management  are  to  be 
•commended. 

SUMMARY. 

From  the  mouth  of  Wilson,  in  Grayson  County,  Virginia,  to  steamboat  landing  at 
Hinton,  Summers  County,  West  Virginia,  li  miles  below  the  mouth  of  Greenbrier 
River,  191|  miles.  The  appropriations  have  been  made  in  such  a  manner  as  to  divide 
this  portion  of  the  river  into  tnree  sections,  as  follows  : 

Milea. 

Upper,  or  Lead  Mines 62 

Middle,  01  New  River  Bridge 43 

Lower,  or  Greenbrier 864 

Throughout  this  distance  the  navigable  channel  originally  consisted  of  natural 
chutes  through  the  ledges  and  shoals,  of  varying  widths,  rarely  over  1  foot  in  depth, 
in  some  places  so  tortuous  as  to  render  navigation  extremely  difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural  channels  was  to 
widen  them  to  30  or  50  feet,  as  might  be  required,  and  deepen  them  to  2  feet,  and 
straighten  such  as  needed  it. 

This  was  for  ke#*l-boat  navigation ;  the  improvement,  however,  to  be  made  in  such 
a  manner  as  to  aid  the  work,  should  a  greater  depth  and  width  be  required  in  the 
future. 

A  small  steamboat,  when  light,  draught  12  inches,  having  been  built  at  Hinton,  in 
the  fall  of  1878,  rendered  it  necessary  to  make  the  channel  in  that  section  50  feet  wide 
at  all  points,  and  in  many  from  75  feet  to  100  feet,  the  depth  of  2  feet  being  retained. 
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June  30, 1880.  there  was  a  channel  50  feet  wide  and  2  feet  deep  from  Hinton  Land- 
ing to  Hubbard^s  Ripple^  a  distance  by  river  of  12^  miles,  giving  an  outlet  to  the  pro- 
ducts of  Mercer  County,  West  Virginia. 

At  the  close  of  the  season^s  work  for  1880,  there  was  a  channel  of  the  same  width  and 
depth,  from  Hinton  Landing  to  McDanielTs  or  Harvey's  Falls,  a  distance  of  I7f  miles, 
giving  an  outlet  to  the  farmers  and  graziersof  Crump's  Bottom  and  the  Indian  Creek 
country.'  And  in  addition  to  the  above  there  are  12  miles  of  improvement  from  New 
River  Bridge  to  Peak's  Creek,  with  a  channel  30  feet  wide  and  2  feet  deep,  giving  out- 
let for  timber  and  farm  products,  but  not  available  for  iron  or  ores  until  R^ford  Fur- 
nace can  be  reached. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1882,  will  carrv  the  improve- 
ment oo  tlie  Greenbrier  division  through  Wiley's  Falls,  26  miles  above  Hinton,  passing 
the  mouth  of  Lick  Creek,  20  miles  above  Hint-on,  thus  opening  up  the  trade  from  Taze- 
well and  other  rich  counties  adjoining. 

The  project  as  far  as  Lick  Creek  has  been  approved. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1882,  will  carry  the  improve- 
ment on  the  New  River  Bridge  division  to  Carret*s  Ferry,  33  miles  above  the  bridge, 
and  give  an  outlet  to  the  iron  from  Radford  Furnace,  18  miles  above  the  bridge,  to  the 
ores  from  an  iron  mine  8  miles  beyond,  to  Graham's  new  furnace  and  iron  works,  the 
former  31  miles  and  the  latter  33  miles  above  the  bridge,  as  well  as  to  two  zinc  mines 
in  the  same  section.  The  project  as  far  as  Jones's  Ford  Shoals,  20^  miles  above  New 
River  Bridge,  has  been  approved. 

The  appropriation  for  the  fiscal  year  ending  June  30,  1881,  will  carry  the  improve- 
ment on  the  Lead  Mines  division  to  the  "Gulf,"  8  miles  above  the  mines,  gfiving  out- 
let to  charcoal  and  timber.  This  project  has  already  been  approved.  No  ajipropria- 
tion  for  the  fiscal  year  ending  June  3(»,  1882. 

With  a  channel,  as  now  proposed,  20  feet  wide  and  2  feet  deep,  the  estimate  of 
S205,0()i»  would  be  Rufficient  to  complete  it;  but  as  that  portion  from  Hinton  to  New 
River  Bridge  lips  to  be  made  50  feei  wide,  at  a  cost  of  about  $2,000  per  mile,  the  above 
amount  shcmld  be  increased  to  $'.^75,000,  Hn<l  if  it  becomes  absolutely  necessary  to  use 
locks  and  dams  for  the  improvement  of  some  of  the  falls  this  estimate  will  have  to  be 
further  increased  by  the  amount  of  their  cost. 

The  tables  give  a  clear  exhibit  of  the  products  shipped  from  the  valley  of  New  River 
at  the  various  railroad  stations  in  1880,  and  also  the  tonnage  received  for  the  same 
section. 

On  the  lower  division  there  are  eight  keel-boats,  6  tons  each,  18  inches  draught, 
loaded.  One  small  stern-wheel  steamboat,  30  tons,  18  inches  draught,  loaded,  and 
anotber  being  built. 

On  the  middle  division  two  keel-boats,  of  the  same  tonnage  and  draught  as  above, 
are  in  use  carrying  ores,  and  6  more  building. 

On  the  upper  division  only  canoes  are  in  use.  Many  rafts  are  on  each  of  these  diviK- 
ions,  but  their  number  was  not  ascertained. 

Respectfully  submitted, 

Wm.  Proctor  Smith, 

Jngistaut  Engineer'. 

Lieut.  Col.  Wm.  P.  Craioiiill, 

United  States  Engineer, 


Table  showing  the  distances  from  steamboat  landing  at  Hinton,  W,  Va.,  to  foot  of  shoals  or 
ledges,  their  length  or  width,  and  difference  of  level  between  the  head  and  foot  of  same; 
also,  the  quantity  and  quality  of  material  excavated  in  making  and  improving  the  channel 
in  1880. 


Shoal  or  ledge.  j Distance.  ^j§*^^^      Fall.  ^||^     '   Gravel  .    Total. 


Milft.  Feet.     .  Feet.        Cub.  yd*.  I  Otib.  ydt.    Cub.  yd«. 

L<^;re8  and  nhoala  tram  Hinton  to  and  I           12}  25,  G70  44. 09  I           628             296               924 

including  War  Ford.                                I                                    !  '  i 

Habbard'a  Ripple 128              100  0.20  88               44               132 

Sweeny'B  Ledges ,  12}  1.860  2.47  509    609 

Swecnv'8  Ripplea l            13^          1,150  0.93  70                70  i             140 


Crot-kett's  Ledges 14 

Indian  Creek  Sboala ,  15 


500  ,  1.92  373    373 

1,350  3.06 908  • 


Crump's  Ledgea .|  ISj  1,500  2.14  2,075    '         2,075 

Total 1 32^130  54^81  ^743  TsiT  6,061 


Digitized  by  VjOOQIC 


908 


REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


Tahh  showing  the  same  as  above  for  falis,  shoalSy  and  ripples,  toorkedat  during  the  m««o«  of 
1«80,  on  the  middle  dirisionf  New  River  Bridge  being  the  initial  point. 


Falls,  Bhoal8,  and  ripplen. 


!Di«t«i.ce.;^^';j|^\V'^,.   Fall. 


Solid 
rock. 


GraveL         Total. 


I 


Milfs.    i  Feet. 

RippleNo.1 !              J  I  110, 

RippleNo.2 ,               4,  20 

Ingle's  Falls ■            2§  '  2,640| 

Moore's  Gravel ,             6|  !  2,200 

Buck'sFalls ,             Tg  I  400 

EgyptFalls  8i  '  700 

Peak's  Creek,  shoals,  and  ledges I           10|  |  6, 661 

Total. .1 ,  12,731  , 


I 


Feet       Cub.ydt.   Cub.  yds.    Cub.  yds. 

*0.54  I             50  , :<► 

*0.50  I               2    2 

7.11  I I              U  U 

♦2.70  ' I               5  3 

■"1.00  '              91  I            333  4S4 

*0.98  1               6  I < 

13.48  I             10    10 

26.40  I           159  i            852  1  511 


*  Levels  need  verifying. 
TABLE  SHOWING  THE   DETAILS  OF  BLASTING  FROM  IIINTON,  WEST  VA,  UP   THE  RIVES, 

1880. 

Number  of  holes  drilled 2,932 

Number  of  feet  of  drilliDg .* 4,984 

Number  of  blasts  fired 3,006 

Number  of  blasts  missed 2A 

Number  of  blasts  fired  under  bowlders 110 

Average  depth  of  holes feet .       1.70 

Average  depth  of  holes  drilled  per  day  per  drill do  .' .    11.^^ 

Average  charge  of  powder pounds.      0.3d 

Average  loosening  of  rock  per  blast cubic  yards .      1.2IJ 

TEBLE  SHOWING  THE  DETAILS  OF  BLASTING  FROM  NEW  RIVER  BRIDGE,  SOUTH,   1880. 

Number  of  holes  drilled i:i8 

Number  of  feet  of  drilling 230 

Number  of  misses 2 

Average  depth  of  holes feet.  1.7S 

Statement  of  tonnage  sent  from  and  received  at  Hinton  Staiionj  Chesapeake  and  Ohio  Rail- 
waijy  for  the  fiscal  year  ending  September  30,  1>!*80.— [Furnished  by  R.  H.  Fisher, 
Auditor.] 


Hinton. 


Articles. 


Sent 


I 


Lumber |    14,194.24 


Coal  . 

Salt 

Bacon 

Laitl 

Flour   

Whisky  

Merchandise . 

Wheat 

Hav 

Butter 

Cattle 

Eff^' 

i^rses 

Sheep 

Wool 

Com 

Dried  fruit . . . 

Rye 

Flaxseed  

Leaf  tobacco . 

Oats 

Sundries 


Total  . 


99.12 
20.96  , 
27.20  ' 
2.12  , 
8.20  ! 
.80  ; 
136.32 
1,746.48 
97.28 
25.36 
41.  52  I 
25.28 
15.00  I 
40.36  I 
46. 56  ! 
104.20  I 
27.76 

.28  ' 
24.  88  , 
40L80 
2,68  : 
8,  309.  56 


Received. 


70.52 
530. 52 
285.16 

22.  52 
100.40 

57.60 

5.28 

838.56 

"so.  06 


New  River. 


From— - 


2,180.00 


20.40 
2.12 


a.10 

22.3* 

100.40 


55.40 
1, 25L  28  ' 
97.28 
25.36 
41.52 
2&28 


644.30 
30. 60 


108. 56 


40.30 

4&56 

104.20 

27.76 

28 

24.88 

40L80 

2.68 

6,225.56 


55.00 


25,  392.  96  .      2,  049. 12       10,  572. 72 


85R22 


This  table  shows  that  41 J  per  cent,  of  the  products  shipped  from  and  to  Hiutou  is 
from  the  .s<*ction  of  New  River  now  being  improved;  409  tons  from  New  River  were 
shipped  at  Lowell,  a  .station  on  Greenbrier  River,  and  87  tons  eent  thereto. 
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Statement  of  tonnage  nentfrom  and  received  at  ihefoUotcing  stations  on  the  Atlantic,  Missis- 
sippi  and  Ohio  Jiaihray  for  the  ytar  ending  Decemhei'  31,  1880. 

[Furnished  by  E.  E.  Portlock,  auditor.] 


Name  of  stations. 


General   clasi^ificatlon  of  tonnage 
sent. 


CbriHtiau8l>urg  . 

Central 

New  River 

Dublin  

Martin'n 

Max  Meadow  . . . 

Wytheville 

Crockett 

Kural  Ketreat 


Sent. 


Tons. 
4, 816. 72 
719.  70 
987.53 
3, 937. 31 
5, 835. 00 
4, 109. 22 
2,495.31 
8,822.68 
1.661.96  I 


Received. 


Tont. 

2, 104. 55 

182. 20 

253.61 

1, 326. 17 

4,  508. 36 

1.382.40 

2, 415i  64 

604.51 

552.93 


Product*. 


Of  animals 

Of  agriculture  ... 

Of  the  forest 

Of  manufactures . . 

Of  the  mines 

Of  vegetables 

Other  articles 

Misc^laneous 


Tons. 


8,098.57 

4, 143. 79 

612.75 

265.06 

12, 704. 58 

565.11 

358.68 

1,136.89 


Total 27,885.43 


13,880.37 


27, 885. 43 


The  above  is  all  from  the  two  upper  sections  of  New  River  now  being  improved,  and 
it  may  be  safely  asserted  that  not  less  than  one-third  of  this  amount  will  be  shipped 
by  water  as  soon  as  the  channel  is  made. 

Of  the  products  of  the  mines,  which  amount  to  7,044  tons,  exclusive  of  coal,  seven- 
eighths  will  be  carried  in  boats  down  to  Nefp  River  Bridge  station. 

The  proportion  of  tonnage  received,  that  will  be  sent  over  this  route,  could  not  be 
ascertained. 

W.  P.  S. 

Operations  were  suspended  at  the  close  of  October,  1880,  and  not 
resumed  until  May,  1881.  As  much  of  the  work  is  done  by  men  in  the 
water,  it  can  only  be  carried  on  when  the  water  is  low,  is  clear,  and  not 
too  cold. 

An  appropriation  of  $24,000  was  made  March  3, 1881,  for  the  applica- 
tion of  which  a  project,  given  below,  was  submitted  to  the  Chief  of  En- 
gineers April  27, 1881,  and  by  him  soon  after  approved.  Under  this 
and  previous  projects  the  work  has  been  actively  continued  to  the  end 
of  the  fiscal  year,  and  will  be  as  long  as  the  state  of  the  river  allows  in 
1881,  and  will  be  resumed  as  early  as  possible  in  1882. 

Money  statement 

July  1,  1880,  amount  available $24,083  26 

Amount  appropriated  by  act  approved  March  3,  1881 24, 000  00 

$48,083  26 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 16,179  09 

July  1,  1881,  amount  available 31,904  17 

Amount  (estimated)  required  for  compl  tion  of  existing  project 181, 000  00 

Amountthatcanbeprofitably  expended  in  fiscal  year  ending  June  30,  1883.    25,000  00 


PROJECT    OF  LIEUTENANTCOLGNEL  WILLIAM    P.  CRAIGHILL,   COEPS 

OF   ENaiNEERS. 

Baltimore,  Md.,  April  27, 1881. 

General:  In  accordance  with  your  instructions  I  have  the  honor  to 
subhiit  below  a  project  for  the  expenditure  of  the  approijriation  of  March 
3, 1881,  for  the  Xew  River  in  Virginia  and  West  Virginia. 

The  phraseology  of  the  appropriation  is  the  following : 

Improving  New  River  from  the  Lead  Mines  in  Wythe  County,  Virginia,  to  mouth  of 
Greenbrier  River,  $24,000,  of  which  sum  $15,000shall  be  expended  in  the  continuation 
of  the'work  from  the  mouth  of  Greenbrier  up  and  (9,000  in  the  continuation  of  the  work 
from  the  Lead  Mines  to  Wythe  County  down. 
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The  general  plan  of  improvement  adopted  has  had  reference  to  a  navi- 
gation by  the  boats  no\v  in  use  on  the  river.  This  has  consisted  of  mak- 
ing a  channel  2  feet  deep  at  ordinary  low-wat^^r  and  18  inches  deep  at 
extreme  low- water,  and  varying  in  width  trom  30  to  50  feet  according  to 
location  and  direction.  In  some  extraordinary  cases,  wiiere  the  chan- 
nel is  necessarily  quite  crooked,  an  additional  width  of  froui  2.j  to  50  feet 
has  been  given. 

This  plan  involves  blasting  above  and  below  water  and  the  removal 
of  ledges  and  bowlders,  placing  the  debris  in  wing  danjs  and  training 
walls,  excavating  through  gravel  shoals  and  placing  the  material  in  the 
hearts  of  the  dams,  and  thus  making  sluices  and  chutes,  affording  an 
improved  water-way  without  too  much  increasing  the  velocity  and  vol- 
ume of  the  water  in  them. 

It  is  proposed  to  continue  this  method  of  improvement  in  the  expendi- 
ture of  the  last  appropriation,  distributing  the  work  as  follows : 

1.  IN  THE  SECTION  FROM  HIXTON  OR  THE  MOUTH  OF  THE  GREENBRIER  UP. 

To  complete  work  already  begun  from  the  mouth  of  Greenbrier  to  Lick  Creek, 

20  miles  in  extent |l,r>()i> 

At  month  of  Lick  Creek 251) 

At  Shan  klin's  Ferry  Ledge,  20i  miles  froiMHinton 2!50 

At  Shauklin's  Ford  Shoal,  20^  miles  from  Hiuton 2, 150 

ShoalH,  21  miles  above  Hinton 450 

Walker's  Lower  Shoals,  21f  miles  above  Hinton 5lM^ 

Walker's  I  .'pper  Shoals,  224  miles  above  Hinton 3, 100 

Pendleton's  L«Mlge,  24  miles  above  Hiuton 'M)0 

Peudleton's  Shoals,  24  miles  above  Hinton 750 

Round  Bottom,  24^  miles  above  Hinton 700 

Shoals,  ripples,  and  ledges  between  Kound  Bottom  and  Wiley 's  Falls,  25  miles 

above  Hinton  2,050 

Wiley's  Falls,  25^  miles  above  Hinton 2,500 

Sur\'ev8  Cand  estimates)  of  Neilly's  Falls,  to  decide  whether  a  sluice  may  be 

ma<ie  or  a  lock  necessary,  30  miles  above  Hinton 500 

15,000 

2.   IN  THE  SECTION  FROM  THE  LEAD  MINES  IN  WYTHB  COUNTY  DOWN. 

Nunn's  Leclges,  21.6  miles  above  New  River  Bridge |500 

Led^e  just  below  Clark's  Falls 125 

Clark's  Falls,  22.8  miles  above  New  River  Bridge 950 

Clark's  Ledges,  22. 9  miles  above  New  Ri  ver  Bndge 550 

Lake  Island  ledge,  23  miles  above  New  River  Bridge 025 

HolUngs worth  Branch  ledge,  2:J  miles  above  New  River  Bridge 100 

Burden's  Ledge,  24.8  miles  above  New  River  Bridge ' .  2(K) 

Ledge,  25.6  miles  above  New  River  Bridge I(K) 

Crumm's  ledges  and  shoals,  2ti.G  miles  above  New  River  Bridge 1, 300 

Howard's  ledges,  26.9  miles  above  Now  River  Bridge 250 

Pine  Run  Shoals  and  Rapids,  27.7  miles  above  New  River  Bridge 3, 500 

Ledge,  31.5  miles  above  New  River  Bridge 150 

Sawyer's  Shoals,  32  miles  above  New  lli ver  Bridge 150 

Survey  of  Foster's  Falls,  37  miles  above  the  bridge,  to  locate  locks  and  dams, 

(these  falls  are  18  feet  in  height) 5IH> 

9,CHH) 

The  foregoioff  distiibutiou  is  iie(M\ssarily  approximate,  but  is  as  near 
as  can  be  made  until  the  work  is  actiiiilly  in  hand,  which  is  very  irregu- 
lar in  character,  and  such  that  accurate  estimates  and  sx)ecification8  of 
the  details  in  extent  and  kind  caunot  be  given.  This  iiTegularitj"  ban 
led  to  the  rejection  of  the  contrnct  system  on  this  river  up  to  this  time, 
and  to  the  adoption  of  the  method  of  procuring  materials,  boats,  ami 
machinery,  and  labor  by  open  purchase  and  hire  when  needed. 
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It  is  recommended  that  this  latter  method  be  continued  as  most 
economical  and  satisfactory.    It  is  not  expected  to  expend  more  than 
$15,000  of  the  appropriation  in  1881,  but  to  carry  the  operations  over  to 
the  end  of  the  fiscal  year  terminating  June  30,  1882. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieut ena n t- Colonel  of  Engin eers. 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers,  U,  S.  A. 


G   22. 


IMPROVEMENT  OF  THE  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

At  the  close  of  the  fiscal  year  ending  June  30, 1881,  lock  S  near  Paint 
Creek  is  essentially  completed,  and  dam  3  is  so  well  advanced  that  we 
confidently  expect  to  finish  it  in  1881.  Locks  and  dams  4  and  5  have 
been  in  successful  operation  during  the  year.  Lock  6  is  under  contract 
and  begun.  Site  7  is  in  the  possessioa  of  the  United  States.  Negotia- 
tions for  site  2  are  still  in  progress.  The  details  of  operations  are  fully 
set  forth  in  the  attached  report  of  Oapt.  E.  H.  Ruttiier,  Corps  of  Engin- 
eers, who  is  the  resident  engineer  supervising  the  work. 

Money  statement. 

July  1,  1880,  amount  available 1273,319  (W 

Amount  appropriated  by  act  approved  March  3,  1881 200, 000  00 

8473,311)  08 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 152,701  44 

July  1,  1881,  amount  available 320,618  24 

Amount  (estimated)  required  for  completion  of  existing  project  2, 250, 000  00 

Amount  tnat  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 1883 .      350, 000  00 


report  of  captain  k.  h.  ruffner,  corps  of  engineers. 

Charleston,  Kanawha  County,  West  Virginia, 

June  14,  1881. 
Sir:  I  submit  the  following  annual  report  of  progress  in  the  improvement  of  the 
Great  Kanawha  River,  for  the  fiscal  year  18riU-'81.  The  object  of  the  present  improve- 
ment, and  its  history  to  that  date,  having  been  given  in  the  last  annual  report,  it  is 
conceived  that  it^  repetition  here  is  not  required  of  me.  The  report  referred  to  states 
the  condition  of  the  improvement  at  that  date,  July  1,  1880,  and  from  it  I  quote  tlie 
necessary  items  in  their  proper  places. 

LOCK  and  dam  No.  3. 

The  personnel  at  that  dam  remaius  uneluiiiged,  except  that  United  States  Inspector 
Miiniick  was  on  dnty  there  during  a  part  of  the  year,  and  n^cently  United  States 
Inspector  Kirlin  was  charged  witli  the  special  duty  of  preparing  the  foundation  for 
the  cribs  of  the  dam.  On  the  date  of  the  last  report  12,839  cubic  yards  of  masonry  had 
been  laid,  leaving  5,18U  yet  to  complete  the  lock. 

The  land  wall  had  been  built  from  2(5  to  29  feet  above  the  rock  ;  the  river  wall  was 
completed  to  about  10  feet  above  the  lower  miter  sill,  with  a  portion  built  7  feet 
higher.  Arrangements  had  b<'en  made  for  the  timber  for  the  dam,  and  delivery  of  it 
had  begun. 

During  the  past  year  work  upon  the  lock  has  progressed  without  any  extra  or  un- 
expected delay,  and  as  rapidly  as  was  really  necessary.  The  completion  of  masonry, 
before  the  commencement  of  the  dam,  was  not  required;  and  the  repeated  delays  in 
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the  delivery  of  timber  for  the  dam  caused  the  postponement  of  its  construction.  It  is 
hardly  necessary  to  enter  iuto  the  details  of  the  causes  for  these  delays. 

They  have  been  repeatedly  touched  upon  in  the  annual  reports,  and  are  the  princi- 
pal cause  for  the  nou- completion  of  the  lock  and  dam  last  year. 

Had  half  of  the  timber  been  on  hand  early  in  the  season,  the  dam  would  have  lieen 
begun ;  whereas,  after  waiting  a  full  year  longer,  aud  adopting  every  imaginable  de- 
vice for  securing  it  and  hastening  its  delivery,  there  are  still  some  300,000  feet  to  be 
delivered  to  complete  the  various  mils  for  the  dam,  cribs,,  and  gates.  The  masonry 
upon  the  lock  at  the  close  of  the  year,  shows  th«  river  wall  completed,  excepting  & 
few  stones  at  the  head  aud  a  few  at  the  foot,  which  can  be  put  in  whenever  desired. 
The  placing  of  the  irons  for  the  gates  called  for  rxtra  care  and  attention,  and  those 
points  on  the  walls  are,  for  the  present,  left  untinihhed.  Upon  the  river  wall  masonry 
IS  not  hurried,  as  it  is  desirable  to  complete  the  inirer  aud  guard  walls  tirst,  as  the 
handling  of  stone  is  less.    At  the  end  of  the  year  the  state  of  this  wall  is  as  follows : 

Unfinished. 


CourBCB. 


Lower  end. 


Upper  end. 


Coping 76  feet •  242  feet. 

1 '. 51  feet  126  feet. 

2 U2feet. 

3 1 V 105*  feet, 

4 ' 90  feet 

5 ^ w 48  feet. 

6 1 '  42  feet 

I  ! 

The  la^g  of  the  remainder  oan  proceed  now  with  rapidity,  ae  the  completion  of 
the  interior  walls  will  shortly  be  a  faiot.  The  guard  wall  at  the  head  of  the  lock  has 
been  carried  up  to  within  two  courses  of  completion,  and  only  awaits  the  miter  wall. 

The  miter  wall  was  carried  up  from  the  rock  to  the  bottom  of  the  culverts,  and  of 
the  different  pillars  the  central  one  was  completed  to  the  capping,  1  side  pillar  also, 
and  2  of  the  narrow  interior  ones,  1  course  each.  Since  the  Ist  of  June,  however,  as 
particular  attention  is  paid  to  this  part  of  the  work  it  has  progressed  rapidly  and  there 
is  no  doubt  it  will  be  completed  by  Ist  July,  as  the  stone  is  all  cut  and  ready  to  lay. 
The  paving  on  the  land  and  land  wall  is  nearly  complete  to  the  head  of  the  land  wall. 
Nearly  2,2lH)  yards  of  paving  have  been  laid.  The  cribs  at  the  foot  of  the  lock  are  doue ; 
those  at  the  head  are  nearly  ready  to  begin  work  on. 

The  procurement  of  stope  for  the  filling  of  the  dam  has  been  in  progress  for  the  entire 
year,  and  large  amounts  are  piled  near  the  lock  for  early  use,  and  also  near  the  abut- 
ment. The  £*edge  was  set  to  work  on  trench  for  the  foundation  of  the  dam  on  May  2, 
■and  has  been  at  work  as  continuously  during  the  day  since,  as  breakages  would  allow. 
About  250  feet  in  length  has  been  about  two-thirds  opened,  and  the  first  crib  for  the 
dam  was  put  in  on  the  13th  June.  Progress  in  this  will  be  so  indefinite  that  predic- 
tion will  be  useless. 

As  soon  as  a  few  cribs  are  in  place,  work  will  be  much  facilitated,  as  the  filling  will 
begin,  and  the  quarried  stone  used  to  advantage. 


Extracts  from  monthly  reports  of  Xo.  3. 


Masonry. 

Stone  cut^  auperfloial  feet. 

Timber,  feet,  1  g 
B.  M.            1 

1. 

574 
547 
591 
225 

1 

1 

Fine. 
Pointed. 

1 

Rock  face. 
Received. 

r 

Framed. 

Number    of 
on  roll. 

2 

5 

July 

566.' 45 
616. 05 
626 

Brls. 

812 
430 
331 
294i 
179 
7 

1 

'              1 
1              t 

1 
..     .       207 

Cyds. 

371 
54.1 
162 
202 
406 

A-UffUSt  . 

840. 5  t    962. 45 
856. 25 1,  222. 16 
819      11.348      !l 
319. 75     769. 25, 

413.66 

663 
1,469 
412. 16 

216.83 

234 

September 

October 

672. 75 
l,25C 
429.41 

*135, 832 
"'66,' 251 

47, 450     267 

19, 550     270 

8,867!    248 

94 

November 

December 

January  

80 

February 

1                { 

5,985 
.1(1  R74 

85 

March 

152.25;    631.25 
272. 16     194.  92 
381.5       456.58 

1 

603.09 

243.25 

67.25 

319.33 

52, 344'    144*      500 

April 

438 

24 
236^ 

70. 76:      7, 996 
765. 33     51. 849 

186, 989     153' 

May 

335 

318, 189     220 

» Total  timber  delivered  for  dam,  to  September  1,  1880,  326,286  feet,  B.  M. 
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LOCK  AND  DAM  NO.   4. 

This  ^ork  was  practically  completed  on  the  3d  of  July,  1880,  when  the  first  lockage 
was  made.  Since  then  the  dam  has  been  lowered  and  put  np  three  times,  and  is  np 
at  this  date,  June  1.  Daring  this  time  the  dam  has  been  entirely  up  a  total  of  146ii 
days.  The  dates  of  the  several  movements,  the  time  occupied  in  making  them,  d&c, 
are  as  follows : 


Finished  raising. 


Began  to  lower. 


1^ 
i 


It 


3|l 

^35 


1880.J^uly8 

September  17,  9  a.  qi 
November  10, 12  m . . 

1881.  liay  15,  7  p.  m 


September  8,  12  m. .. 
November  1, 1  p.  m. 
November  90,  8  p.  m 
Still  ap,  June  1 


66 

20 
1«* 


66 
125 
275 


U7 
3t 
47 


1461 


*  1  time,  and  not  instmotive. 

The  works  are  in  j^ood  order  and  repair.  The  gen^ral  remark  relative  to  experienoe 
gained  in  maneuvering  the  dam,  and  on  the  effect  of  ice,  ^kc.,  at  both  dams  4  and  5, 
will  be  given  below  in  connection  with  the  report  for  the  latter  work.  In  regard  to 
the  commerce,  number  of  lockages,  ^bc.,  there  being  no  riiipments  of  any  amount  in 
Ko.  5  pool,  the  business  at  the  lower  lock  practically  represents  that  of  both,  and  will 
be  given  for  No.  5  only. 

^  LOCK  AND  DAM  NO.  5. 

This  work  was  completed  so  that  the  first  lockage  was  made  July  16,  1880.  Since 
that  date  the  dam  has  been  lowered  and  raised  three  times.  It  has  been  up  a  total  of 
\^l\  days  to  June  1.  The  dates  of  the  maneuvers,  and  the  time  taken  to  perform 
them,  are  as  follows : 


Finished  raising. 


Joly  16,12  m 

September  23, 3  p.  m 
November  17, 9  a.  m 
May  16, 7  a.  m 


Began  to  lower. 


September  9, 12  m. . . 
November  1, 12  p.  m 
November  30,  3  p.  m 
Still  np  June  1 


& 

H 

v% 

^ 

^"l 

•s 

^B 

'  Nnmber 

1 

Hours  0 
pended 

i 

55 

(•) 

39  r 

150 

1^: 

121 

15 

293 

1221 

a? 
ll 

i| 


60 


*1  time,  and  not  instructive. 

The  following  tables  are  summaries  of  the  records  kept  at  lock  5,  from  July  16, 
1880,  to  June  1: 


Steamers  Steamers; 
np.          down. 

Barges 
np. 

Barges 
down. 

Rafts 
down. 

Through  pass 

454             462  1 

295|           289, 

125 

81 

150 

58 

10 

Through  lock , 

9 

Total 

749  1           T51  1 

206 

208 

19 

Total  nnmber  of  lockages  made,  609. 
58  E 
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i 

1^ 

• 

•§ 

Is?  • 

u 

!    1 

!► 

II 

% 

sJl 

•§ 

^2e 

§* 

1 

§11 

S  " 

03 

g^ft 

PL, 

Thronirh  DAM --   --      -  1       «7JL flOft 

700 

5  77f 

ThrOngh    lock    .,,,.,r   -^r   -   r^ ...r^rrrr,. 

228,900 

400 

2,88i 

Total 

• 

-. 1,104,700 

1.100 

8.655 

MANEUVERING  THE  DAMS. 

Although  considerable  trouble  haa  been  had.  nothing  serions  has  occnrred.  and  the 
working  on  the  whole  has  been  as  satisfactory  as  could  be  expected.  The  diffiealties 
decrease  with  exjierience,  and  the  maneuvers  are  already  made  in  much  less  time  than 
at  first.  As  was  to  be  anticipated,  the  tripping  bars  have  been  the  principal  cause  of 
trouble,  and  the  desirability  of  cetting  rid  of  them  if  possible  is  clearly  proved.  They 
become  foul  from  stone,  gravel,  sticks,  and  cinders  (the  last  is  quite  troublesome), 
that  get  on  and  under  them  and  in  the  gearing- wells.  This  is  particularly  the  case 
when  the  dams  are  down,  and  a  good  deal  of  time  and  hard,  disagreeable  work  are 
alwavs  required  to  get  the  bars  in  working  order  before  the  wickets  can  be  righted. 
Besides  this,  they  frequently  fail  to  trip  (the  tripper  passing  the  propj  as  it  will  when 
.  the  latter  is  not  well  down  to  its  seat  in  the  hnrter),  and  the  wictet  is  leffc  standing 
to  be  pulled  down  from  below,  a  slow  and  difficult  operation.  It  is  true  that  a  c^ire- 
ful  examination  of  every  prop  by  the  diver  in  raising  does  a%ay  with  the  most  of  this 
difficulty,  but  not  entirely,  for  a  prop  will  sometimes  be  overlooked  and  cause  the 
loss  of  precious  time  when  the  dam  is  thrown.  It  is  believed  that  the  adoption  of  the 
Pasquean  hurters  at  both  4  and  5  is  advisable,  and  it  is  respectfully  recommended 
that  steps  be  taken  to  give  them  a  trial  by  placing  them  on  one  bar-section  at  one  of 
the  dams  as  soon  as  practicable.  It  is  thought  a  small  movable  coffer  could  be  devised 
that  would  allow  of  the  placing  of  two  or  three  hurters  at  once,  and  the  change  made 
at  small  expense. 

It  is  found  that  a  great  deal  of  material,  stone  (some  large  ones),  coarse  gravel, 
sand,  cinders,  water-soaked  wood,  and  mud  are  deposited  on  the  work  after  every 
flood.  It  is  generally  found  nearly  or  quit«  to  the  top  of  the  sills,  decreasing  by  a 
gentle  slope  below.  That  left  immediately  below* the  uridge  sills  causes  considerable 
oonble  by  preventing  the  lowering  of  the  trestles. 

This  is  now  kept  clear  by  the  diver,  but  the  impin'tance,  in  any  form  of  trestle  damy 
of  placing  this  sill  further  up  slre-am  and  of  fjiving  it  as  much  slope  as  possible  on  the  down- 
stream  side  has  been  demonstrated. 

A  great  deal  of  diving  is  found  necessary,  so  much  that  it  has  been  found  impracti- 
cable to  get  along  with  one  diving  apparatus  for  both  dams,  and  the  second  one  is 
about,  with  your  approval,  to  be  purcnased. 

ICE. 

The  experience  with  ice  last  winter  was  quite  severe.  The  most  of  the  river  was 
covered  with  ice  from  5  to  8  inches  thick.  It  was  carried  out  when  quite  strong  by 
a  slight  "  head  rise  "  that  was  just  high  enough  to  cause  heavy  gorges  at  both  4  and 
5 ;  at  both  places  it  gorged  on  the  weirs  and  held  till  the  water  ran  up  ^m  5  to  6 
feet  above  the  normal  level.  When  the  gorge  broke  at  dam  5  it  carried  away  several 
of  our  boats  and  barges  that  were  harbored  uelow  the  lock,  and  caused  some  damage 
in  this  way,  but  it  is  gratifying  to  state  that  neither  of  the  movable  dams  sustained 
any  noticeable  injury. 

The  charge  of  locks  and  dams  Nos.  4  and  5  was  placed  with  Lieutenant  Black,  Corps 
of  Engineers,  until  he  was  relieved  from  this  work,  eariy  in  May,  when  Assistant  En- 
gineer A.  M.  Scott  was  placed  in  immediate  supervision.  This  gentleman  has  prepared 
so  much  of  this  report  as  pertains  to  these  dams,  which  is  inserted  in  its  entirety  as 
representing  not  only  the  history  of  the  first  movable  dams  in  America  in  operation, 
but  the  engineering  suggestions  first  made  as  practicable  experience  brings  put.  The 
items  of  commerce  cannot  as  yet  be  a  critical  test  of  this  improvement,  for  we  have 
now  for  the  first  year  opened  up  as  a  navigable  river  what  before  was  not  considered 
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as  BQch.  It  sUonld  be  uoted  that  the  dams  are  reported  as  up  over  half  of  the  time 
since  put  into  operation. 

Daring  the  greater  part  of  the  year,  that  is,  until  Lieutenant  Black  was  relieved, 
Assistant  Engineer  Scott  was  immediately  in  charge  of  the  superintendence  of  the 
construction  by  the  contractors  of  lock  No.  6,  and  was  assisted  by  Assistant  Engineer 
C.  McDermott. 

The  latter  gentleman  was  actively  engaged  in  overlooking  the  construction  of  the 
lock-house  at  No.  6  during  the  summer  and  fall. 

The  summarj'  as  to  No.  6,  following,  was  prepared  by  Mr  Scott. 

Proposals  for  building  lock  No.  6  wore  invited  by  advertisement  of  July  30,  1880, 
and  received  until  September  7,  1880.  The  contract  was  awarded  to  Messrs.  George 
Harris  and  William  H.  Black,  by  contract  dated  November -1. 

The  contractors  went  to  work  soon  afterwards,  but  the  early  and  severe  winter  pre- 
vented much  work,  and  not  much  was  done  until  the  early  spring. 

Upon  the  Ist  of  June  the  contractors  had  their  otftco,  store,  shops,  and  other  build- 
ings about  comx»iete. 

They  are  now  working  in  two  quarries,  "Preston's"  and  *'Elk";  from  the  former 
will  be  obtained  their  backing,  of  which  several  hundred  yards  have  been  taken  out, 
and  other  rough  stone,  and  they  are  now  in  good  shape  to  ^et  out  considerable  more  on 
short  notice.  At  this  place  they  have  grsuled  an  incline  from  quarry  to  river,  and 
built  a  crib  pier  to  load  from.  They  began  at  Elk  ciuarry  on  the  18th  of  May,  and  will 
begin  taking  out  stone  for  cutting'in  a  day  or  two;  this  quarry  having  been  desig- 
nated as  that  from  which  the  cut  stone  should  be  taken.  They  are  doing  considerable 
work  at  this  quarry  in  cribbing  and  filling  to  water's  edge  to  make  yard-room.  They 
got  their  dredge  at  work  early  in  May  at  removing  logs  and  trees  from  the  site. 

Owing  to  breakages,  they  have  put  in  but  17  days  with  the  dredge  during  the  montK 
They  are  now  dredging  for  the  upper  end  of  the  coflfer-dam,  the  first  section  of  which, 
will  probably  l»e  sunk  before  long.  The  poles  and  plank  for  the  coffer  are  nearly  all 
on  the  ground. 

The  ** grubbing"  and  " clearing ''  of  bank  is  done.  All  considered,  tJiou^h  the  con- 
tractors have  been  too  slow  about  getting  started,  particularly  at  the  placing  of  th& 
coffer,  they  are  making  satisfactory  preparations  towards  carrying  on  the  work.  Thd 
lock-house  at  this  point  was  buift  by  day's  labor,  from  drawings  prepared  in  thia 
office,  and  was  finished,  as  far  as  ccntemplated  at  present,  in  January,  and  has  since 
been  occupied  by  the  inspector. 

SURVEYS,  ETC. 

Negotiations  for  the  site  of  lock  and  dam  No.  2  not  having  been  brought  to  a  suc^ 
cessful  issue,  an  attempt  to  locate  elsewhere  was  resorted  to,  and  special  surveys  for 
this  purpose,  including  borings  and  topography,  were  made  above  and  below  Harvey's 
Shoals.  A  site  was  marked  out  below  Harvey's  Shoals,  and  some  correspondence  witlk 
the  land-owners  took  place,  but  nothing  definite  was  done.  Xhe  survey  of  the  river 
from  Loup  Creek  to  Lyken's  Shoals  was  continued,  and  maps  of  these  surveys  have 
been  ma<le,  or  their  results  incorporated  upon  office  maps.  Much  extra  and  final  work 
of  this  kind  has  been  done  during  the  year  at  the  site  for  No.  6,  for  exact  information, 
for  use  before  the  letting  of  the  contract  for  the  lock  at  that  place,  and  since  that 
time,  in  connection  with  the  contract. 

A  telephone  line  has  been  put  up  from  lock  No.  3  to  lock  No.  6,  a  distance  of  about 
26  miles,  thus  connecting  all  these  locks  with  one  or  other  and  with  the  *  Charlestoui 
office,  as  well  as  the  telegraph  station  at  Charleston.  It  had  been  found  necessary  to 
the  successful  operation  of  the  movable  dams,  their  prompt  raising  and  lowering,  that 
they  should  communicate  freely  with  one  another  and  with  the  Charleston  office. 
The  great  convenience  experienced  in  the  matter  of  correspondence  was  another  rea- 
son WT  the  building  of  the  line,  and  now  that  it  is  put  up,  it  hardly  seems  possible 
that  we  could  have  got  along  without  it  as  well  as  we  did.  If  now  we  could  have  it 
extended  to  Kanawha  Falls,  as  it  should  be,  so  as  to  connect  us  with  that  gauge,  we 
should  be  quite  safe  in  the  matter  of  sudden  rises,  and  independent  of  telegraphs  en- 
tirely, as  the  cards  from  Hinton,  now  sent  by  mail,  would  give  us  all  the  information 
necessary.  Possibly  the  railroad  company  would  let  us  put  up  a  wire  from  the  falls 
to  Paint  Creek,  15  miles,  on  their  poles.     If  so,  this  could  be  done  for,  say,  $300. 

Lock'hou8en  for  locks  Nos.  3,  4  and  5  seeming  necessary,  it  was  recommended  that 
the  usual  form  of  *' company  officers' quartera,"  as  adopted  by  the  Quartermaster's 
Depai-tmeut  of  the  Army,  be  selected,  with  a  slight  motlification,  and  drawings  of  the 
same  were  prepared,  together  with  specifications  and  estimates.  Orders  have  recently 
been  received  looking  to  the  early  erection  of  houses  at  these  points. 

A  steam  tow-boat  K>r  the  use  of  this  improvement  has  long  been  needed,  and  was 
never  more  wanted  than  during  the  past  year.  As  the  result  of  much  investigation 
and  coiTespondence,  it  has  been  decided  to  take  steps  for  obtaining  one  of  suitable 
size  for  the  work  exjiected,  and  advertisements  for  the  hull  have  been  made. 
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Commercial  statistics  have  hitherto  been  obtained  from  the  Kanawha  Board,  bat  as 
recent  legislation  looks  to  its  suspension,  an  effort  must  be  made  to  obtain  this  in- 
formation elsewhere,  and  a  circular  will  be  sent  to  all  of  the  principal  coal-men  and 
others  in  the  Kanawha  Valley  to  ascertain  the  quantity  of  shipments  made. 

This  cannot  be  obtained  at  once,  but  I  hope  to  forward  it  by  the  middle  of  July. 
Very  respectfully,  your  obedient  servant,   • 

E.   H.   RUFFNBR, 

Captain  of  Engineen. 
Lieut.  Col.  W.  P.  Craiohill, 

Corp9  of  EngineerSf  U,  S,  A. 


AMract  of  propoaaU  for  building  lock  No.  6,  Great  Kanawlut  Biver,  West  Virginia,  opened 
at  12.05  o^clockp.  m.  September  7,  1880. 


Gmbbinff  and  clearing,  complete — 

Bxcavatum percu.yd., 

Excavation  (rock) do 

Embankment,  in  place  — per  on.  yd 

Puddling do... 

•'  Cut-stone  "  maaonrj do  . . , 

•*  Pointodface  "  masonry do — 

"Bock-face*' masonry do... 

'Coping" do 

* '  Quoins  " do . . . 

"SiUs" do... 

"Backing"  masonry do... 

Concrete do . . . 

Paving do... 

Riprap do... 

Stone  fiUing  for  cribs do... 

Timber  and  plank  in  the  permanent 

construction,  per  M  ft.,  B.  M. 

Drift  bolts,  per  pound , 

Bolt  and  dowel  hplesin  masonry,  per 

linear  foot. 

Crib-loga  for  coffer-dam , 

Coffer-dam  sheathing,  per  M  ft,,  B.  M 


US,  883  50 153, 463  50  122. 889  Ot 


Contract  awarded  to  Harris  6c  Black. 
AhHract  of  proposals  for  building  the  hull  of  a  stern-wheel  tow-boat;  opened  Julg  1,  1881. 


i 

Amount 

i 

Names  of  bidders. 

Residence. 

for    huU 

Dates  of  delivery. 

complete. 

^ 

Job  E.  Thayer 

County.  West  Vir- 

$3,950 

75  days  after  awarding  oo«- 
tract. 

ginia. 

2 

Marine  Railway  and  Dry  Dock 
Company,  0.  P.  Thurp,  su- 

Cincinnati,  Ohio 

5,500 

90  days  after  awarding  con- 
tract. 

3 

perintendent. 
Mkrine  Dock  Company,  John 
L.  Charles,  president. 

Point  Pleasant,  Mason 

4,500 

75  days  after  awarding  corn- 

County,  West  Vir- 

tract. 

ginia. 

Contract  with  Job  £.  Thayer. 
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G  23. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGIN U. 

The  season  of  work  on  this  river  is  necessarily  short,  being  confined 
to  that  of  low- water.  Operations  were  begun  August  24,  1880,  sus- 
pended November  13,  1880,  and  resumed  May  5,  1881. 

Their  character  was  of  the  same  kind  as  given  in  previous  reports, 
and  may  be  found  as  well  as  their  extent  and  results  explained  in  detail 
in  the  attached  report  of  Capt.  E.  H.  Kuflfner,  Corps  of  IjiUgineers,  the 
•ffiber  in  immediate  charge. 

Money  statement 

July  1,  ItiSOf  amount,  available $6,297  78 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$11,297  78 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,1880 3,190  80 

July  1,  1881,  amount  available  8,106  98 

Amount  (estimated)  req  aired  for  completion  of  existing  project 85, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      3. 500  00 


report  of  captain  e.  h.  buffner,  corps  of  engineers. 

Charleston,  Kanawha  County,  West  Virginia, 

June  14,  1881. 

Sir  :  1  have  the  honor  .to  submit  the  following  report  on  the  improvement  of  the 
Elk  River,  for  the  fiscal  year  ending  June  30,  1881. 

Work  begun  August  24,  1880,  and  was  suspended  November  13,  1880.  The  portion 
•f  the  Elk  River  passed  over  was  from  the  mouth  of  Holly  River  to  below  the  mouth 
•f  Otter  Creek,  a  distance  of  45  miles. 

The  work  consisted  in  cutting,  grubbing,  and  clearing  underbrush  and  trees  from 
islands  and  bars,  and  in  breaking  up  and  removing  rocks  and  everything  which  inter- 
fered with  the  open  navigation  of  the  liver. 

Eighteen  islands  and  bars  were  cut  and  grubbed,  and  one  bar  was  removed;  103,914 
cubic  feet  of  rock  were  broken  up  and  removed  from  places  where  it  was  an  obstruc- 
tion and  placed  in  others  where  it  was  either  not  hurtful  or  where  it  was  beneficial 
by  giving  bettor  direction  to  the  current. 

State  of  navigation  at  present, — From  the  mouth  of  Duck  Creek  to  the  mouth  of  Elk 
River,  a  distance  of  75  miles,  boats  and  rafts  can  be  run  out  on  rises  from  12  to  18 
inches  less  in  height  than  formerly. 

From  Duck  Creek  to  the  mouth  of  Holly  River  there  are  seven  dams,  and  while 
these  remain  the  boating  stage  of  water  must  remain  the  same.  The  work  done  has 
simply  lessened  the  danger  and  expense  of  running.  This  has  been  accomplished  to  a 
marked  degree. 

The  laws  of  West  Virginia  give  the  citizens  of  the  State  power  to  remove  these  dams, 
and  therefore  the  engineers  have  heretofore  thought  it  advisable  for  the  United  States 
to  do  nothing  with  them. 

Between  the  mouth  of  Otter  Creek  and  the  pool  near  the  mouth  of  Elk  the  work 
can  be  continued  in  the  same  manner  to  great  advantage. 

Below  the  mouth  of  Big  Sandy  some  channeling  is  needed.  On  May  5  work  wa.8 
again  resumed  on  the  river,  with  Mr.  H.  D.  Rnttner  in  charge,  at  a  salary  of  890  per 
month  and  an  assistant  at  $60  per  month,  under  the  following  instructions: 

**Yon  will  be  allowed  a  cook  at  the  rate  of  $30  per  month,  and  laborers  will  be  paid 
10  cents  per  hour.  You  will  procure  provisions  from  time  to  time  for  the  wants  of 
your  party,  and  you  will  send  the  bills  to  this  office  for  payment.  You  will  keep  a 
record  of  tlie  work  done  and  the  usual  time-books,  and  send  pay-rolls,  duly  signed,  to 
this  office,  in  duplicate,  at  the  end  of  each  month.  All  bills  and  pay-rolls  sent  by  you 
here  will  be  signed  by  you  as  correct  before  payment  will  be  made." 

He  was  directed  to  proceed  at  first  to  Mr.  Samuel  Fox^s,  at  the  mouth  of  Strange 
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Creek,  and  there  get  from  him,  and  receipt  for,  the  tools,  &c.,  left  there  hy  Mr.  Beall 
last  year.  He  was  then  directed  to  proceed  down  the  river  to  where  work  was  sus- 
pended last  fall,  below  Otter  Creek,  and  coutinuo  the  work  on  down,  with  a  party 
large  enough  to  do  what  was  required,  and,  if  it  was  necessary  to  do  any  work 
between  Strange  Cr«ek  and  Otter,  to  do  so  on  the  way  down. 

Below  that  point  he  was  directed  to  be  guided  in  general  by  the  plan  of  operations 
to  be  followed  throug^hout  the  river,  which  is  to  remove  such  obstructions  to  naviga- 
tion, as  rock,  snags,  overhanging  trees,  and  gravel  shoals,  and  by  the  speciiio  instruc- 
tions as  to  certain  pointH. 

He  then  returned  :o  Ch.-irleston,  bought  necessary  supplies,  shipped  them  on  push- 
boats  for  the  u j>pvr  river,  and  went  with  them.  He'  reached  Tate^s  Island  on  the  18th. 
and,  after  organi^^ing  Lin  party,  resumed  work  below  Strange  Creek,  and  continnea 
from  that  point  on  down  the  river,  completing  what  was  needed  from  the  work  of  last 
Tear  and  the  ace un:u1at ions  of  th^  winter.  Much  timber  was  cut  in  the  vicinity  of 
Strange  Creek,  and  much  which  had  lo<lged  on  the  head  of  Tate^s  Island  was  removed. 

A  portion  of  tlie  island  just  below  Duck  Creek  Dam  was  grubbed. 

Turkey  Run  Bar,  1  mile  below  Duck  Creek  Dam,  was  cleared  of  all  timber,  as  was 
also  done  at  Frame  Run,  i  mile  lower  down. 

The  channel  at  0*Brian  Creek,  i  mile  lower  down,  was  improved  by  removing  loose 
atone. 

The  channel  at  Grove  Creek  was  improved  by  raising,  extending,  and  sraightening 
the  wall. 

One  large  stone  was  blasted  here.    Channel  at  Paddy's  Defeat  was  worked  on. 

Stumps,  sunken  tree«,  and  rocks  removed  from  channel  at  End  of  World,  and  like 
work  done  at  Twisting  Chute.  Log  Shoal,  and  Two  Sallies  Riffle. 

The  channel  at  Water's  Defeat  required  the  raising,  straightening,  and  extending 
the  wall,  and  the  removal  of  a  rock  containing,  perhaps,  2  cubic  yams. 

At  Big  Otter,  12  miles  alxive  Clay  Conrt-House,  a  large  rock  was  blasted  and  re- 
moved to  the  amount  of  about  100  cubic  yards. 

Slight  work  was  done  at  nearly  all  of  tne  intermediate  shoals  to  Red  House,  where 
a  rock  containing  166  cubic  yards  was  removed,  and  several  small  ones  were  also 
removed. 

Very  respectfully,  your  obedient  servant, 

E.  H.  Rdffner, 

Captain  of  Engiiieer$, 

Lieut.  Col.  Wm.  P.  Craiohill, 

Corpe  of  Engineers f  U,  S,  A. 


G  24. 

IMPROVEMENT  OF  CAPE  FEAR  RIVER.  NORTH  CAROLINA. 

The  stone  dam  at  the  Kew  Inlet  is  esBentially  completed  at  the  close 
of  the  fiscal  year.  The  details  are  ffiven  in  the  annexed  report  of  Mr. 
Henry  Bacon.  The  suction  dredge  Woodbury  has  continued  to  work 
successfully  on  the  Baldhead  Bar,  with  a  gain  of  1  foot  in  depth  during 
the  year,  there  being  now  14  feet  at  mean  low- water.  While  this  deep- 
ening at  the  Baldhead  Bar  has  taken  place,  the  inner  bar  of  the  west- 
em  channel  has  become  shoaler,  and  the  changes  in  the  neighborhood 
of  what  was  once  the  New  Inlet  entrance  are  very  extensive,  and  in  the 
•direction  of  a  return  to  the  condition  of  things  before  that  inlet  was 
opened. 

A  breach  has  occurred  in  the  long  narrow  strip  of  sand  called  Smith's 
Island.  No  serious  results  are  expected  from  this,  but  it  is  of  sufficient 
importance  to  justify  the  effort  to  close  it,  and  this  has  l>eeu  begun. 

A  contract  has  been  made  for  dredging  the  Snow's  Marsh  channel  to 
^  depth  of  16  feet  at  mean  low-water,  which  is  the  beginning  of  what  is 
necessary  of  that  kind  of  work  to  take  16  feet  of  water  to  the  city  of 
Wilmington. 

The  collector  of  the  port  states  that  the  increase  in  collections  over 
those  of  the  previous  year  has  been  about  25  per  cent.    The  president 


Digitized  by  VjOOQIC 


APPENDIX   G.  919 

of  the  Chamber  of  Commerce  of  Wilmington  gives  a  comparative  state- 
ment of  tonnage,  &c.,  for  five  yeitrs,  which  shows  a  steady  gain. 

Money  statement 

Jnly  1,  1880,  amount  available |95,109  45 

Amount  appropriated  by  act  approved  March  3, 1861 . .  ^ 140, 000  00 

$235, 109  45 

Jnly  1, 1881,  amount  expended  during  fiscal  year,  e^Cclusive  of  outstanding 

liabilities  July  1,  1880    89,559  13 

July  1,  1881,  amount  available 145,550  32 

Amount  (estimated)  required  for  completion  of  existing  project 410,.000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     300, 000  00 


estimate  fob  deepening  channel '  of  cape  feab  biver,  north 
caeolina,  at  its  mouth. 

United  States  Engineer  Office, 

Baltimore^  Md.^  January  19,  1881. 
General:  I  have  the  honor  to  return  herewith  a  letter,  dated  Janu- 
ary 17,  from  the  Hon.  M.  W.  Ransom  to  the  Secretary  of  War,  in  which 
he  requests— 

That  the  Chief  of  Engineers  will  have  prepared  at  the  earliest  moment,  for  the  use  of 
the  Senate  Committee  of  Commerce,  an  estimate  of  the  probable  cost  of  deepening  the 
channel  of  the  Cape  Fear  River,  North  Carolina,  at  its  mouthy  to  16, 18,  and  20  feet, 
respectively,  and  his  opinion  in  reference  to  the  practicability  and  expediency  oi 
making  such  improvement. 

This  letter  was  received  by  me  to-day. 

It  is  supposed  that  the  depths  mentioned  were  intended  to  refer  to 
mean  low-water.  What  follows  will  be  upon  that  supposition,  and  it 
may  be  well  to  state  also  that  the  rise  of  the  tide  in  the  Cape  Fear  aver- 
ages between  4  and  6  feet. 

I  insert  here  an  extract  from  the  last  annual  report  on  the  Cape  Fear 
Eiver  up  to  June  30,  1880 : 

The  improvement  in  the  Baldhead  channel  is  apparent.  A  year  ago  there  was  a  chan- 
nel of  but  12  feet  depth  and  al}out  100  feet  widtn.  This  has  gradually  increased  in 
width  and  depth,  until  now  there  is  a  channel  of  HOO  feet  width  and  13  feet  depth  at 
mean  low-water  entirely  across  the  bar  and  inner  shoal,  and  a  plain  channel  oi  fully 
14  feet  depth  across  the  main  bar.  The  12-foot  channel  is  now  fully  450  feet  wide. 
On  spring  tides  18  feet  can  be  carried  over  the  Baldhead  bar.  A  vessel  drawing  17 
feet  2  inches  has  been  carried  out  recently.  By  taking  proper  advantage  of  the  tides, 
14i  feet  can  be  carried  up  to  Wilmington.  The  beneficial  influence  of  the  closure  of 
New  Inlet  is  visible  also  at  other  points  between  it  and  the  Baldhead  Bar.  notably  at 
the  Horse  Shoe  Shoals,  where  there  has  been  a  gain  in  depth  of  at  least  lo  inches. 

To  show  the  improvement  that  has  since  taken  place  I  insert  here  an 
extract  from  the  last  monthly  report,  dated  December  31,  1880,  six 
months  later  than  the  report  quoted  above : 

The  Baldhead  Bar  is  in  good  condition,  and  is  now  the  regular  ship-cbannel.  It 
was  never  so  used  eight  years  ago.  The  least  depth  at  mean  low-water  (on  the  inner 
shoal)  is  13i  feet.  The  outer  shoal  is  nowhere  (in  the  channel)  less  than  15  feet  deep  at 
mean  low-water.  Successive  examinations  seem  to  show  satisfjwjtorily  that  the  entire 
channel  (Baldhead)  is  gradually  deepening  and  widening,  the  rate  on  the  inner  portion 
being  less  rapid  than  on  the  seaward  portion.  - 

The  comparison  of  these  two  extracts  shows  a  manifest  improvement 
in  the  Cape  Fear  River  "at  its  mouth,''  the  phraseology  of  the  letter  of 
Senator  Eansom« 


Digitized  by 


Google 


920    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

This  improvement  is  due  mainly,  I  think,  to  the  closure  of  New  Inlet, 
and  to  the  operations  of  the  suction-dredge  on  the  bar. 

Here  I  beg  leave  to  insert  an  extract  from  the  statement  of  the  Chief 
of  Engineers  in  his  la«t  annual  report  as  to  the  Cape  Fear  Eiver: 

.  The  object  of  the  present  pn>jeot  was  to  afford  a  channel  of  navigable  width  to  th« 
city  of  Wilmington  from  the  ocean  of  a  depth  of  about  12  feet  at  mean  low-water. 
The  main  feature  of  the  scheme  was  the  closing  of  New  Inlet,  an  unnatural  mouth 
of  the  river,  which  was  opened  in  a  gale  somewhat  over  a  century  ago.  It  was  ex- 
pected that  the  closing  of  this  inlet  would  restore  the  Baldhead  Channel  to  its  condi- 
tion as  it  existed  when  that  was  the  only  month  of  the  river.  Efforts  looking  in  this 
direction  had  been  made  at  various  times  previous  to  1870,  but  had  not  sucoeeded.  In 
1870  the  tlrst  appropriation  was  made  for  this  river  since  the  war,  and  another  effort 
was  begun  toward  the  end  in  view.  In  the  ten  years  since  elapsing  the  closure  of 
New  Inlet  has  been  essentially  accomplished.  The  hope4-for  improvement  of  the 
Baldhead  Channel  has  resulted,  and  the  condition  of  the  navigation  of  the  Cape  Fear 
is  better  than  it  has  been  for  more  than  a  century. 

When  it  became  apparent  that  the  Baldhead  Channel  was  improving,  steps  were 
taken  to  increase  the  depth  to  the  city  of  Wilmington,  to  which  only  9  feet  (scant) 
at  low-water  could  be  taken.  The  worst  places  were  the  Horse  Shoe  Shoals,  just 
below  the  New  Inlet,  and  the  "Logs,"  about  H  miles  from  town.  The  "Logs"  Shoals 
was  greatly  improved  by  dredging  and  removing  a  large  number  of  cypress  stnmpa. 
The  depth  here  was  increased  to  12  feet  at  low- water,  but  the  channel  in  some  places 
is  still  obstructed,  and  the  navigation  is  rather  difficult. 

An  effi»rt  was  made  to  avoid  urn  Horse  Shoe  Shoal  by  opening,  by  the  dredge,  the 
8now*8  Marsh  Channel  behind  it  to  50  feet,  and  shortening  the  channel  considerably. 
The  effect  of  the  New  Inlet  currents,  which  were  ** cross"  as  regards  the  dredged 
channel,  was  to  fill  up  its  upper  part.  The  attempt  to  keep  it  open  was  given  up  until 
New  Inlet  should  be  effectually  closed.  Meantime  the  Horse  Shoe  Channel  has  in- 
creased in  depth  about  18  inches.  Should  this  improvement  continue,  and  no  greater 
depth  of  navigation  than  12  feet  at  low- water  be  desired,  it  may  be  unnecessary  to 
reopen  the  Snow's  Marsh  Channel. 

From  the  statemcuts  made  above,  it  appears  that  the  depth  of  the 
Cape  Fear  Eiver  at  its  mouth,  expected  under  the  project  of  operations 
of  the  past  ten  years,  is  more  than  attained.  It  has  not  been  my  expec- 
tation to  attain  so  great  a  depth  as  16,  18,  or  20  teet  at  low-water  with- 
out the  construction  of  one  or  more  jetties  at  the  mouth.  The  Chief  of 
Engineers  is  well  aware  that  results  ti'om  the  use  of  jetties  at  the  mouths 
of  rivers  are  not  certainly  to  be  depended  upon.  There  is  always  more 
or  less  uncertainty  about  their  use.  It  is  my  opinion  at  this  tiuie  that 
the  construction  of  one  or  more  jetties  at  a  cost  of  $250^000  may  rea- 
sonably be  expected  to  give,  at  the  month  of  the  river,  a  depth  of  16 
feet  at  mean  low-water,  probably  a  depth  of  18  feet  at  mean  low- water, 
possibly  a  depth  of  20  feet  or  more. 

Bespectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieutenant- Colonel  of  Engineers. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  If.  8.  A. 


estimate  for  deepening  channel  of  cape  fear  river,  north 
carolina,  from  its  mouth  to  wilmington. 

United  States  Engineer  Office, 

Baltimore^  Md..  January  19, 1881. 
General  :  In  connection  with  the  improvement  of  the  mouth  of  the  Cape 
Fear,  as  to  which  I  have  made  a  report  of  this  date,  in  response  to  a 
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call  from  the  Hon.  M.  W.  Bansom,  for  the  information  of  the  Senate 
Committee  on  Commerce,  it  may  be  proper  to  say  something  with  ref- 
erence to  a  closely  kindred  subject,  viz,  the  farther  deepening  of  the 
river  from  its  mouth  to  Wilmington,  without  which  the  further  deepening 
at  the  mouth  would  be  of  much  less  importance  commercially. 

An  extract  is  here  inserted  from  the  statement  of  the  Chief  of  Engi- 
neers in  his  last  annual  report : 

When  it  became  apparent  that  the  Baldhead  Channel  was  improving,  8t«ps  were 
taken  to  increase  the  depth  to  the  city  of  Wilmington,  to  which  only  9  feet  (scant)  at 
low-wat«r  could  be  taken. 

The  worst  places  were  the  Horse  Shoe  Shoals,  just  below  the  New  Inlet  and  the 
"  Logs,"  about  8  njile.s  from  to^vn. 

The  "Logs"  Shoal  was  greatly  improved  by  dredging  and  removing  a  large  number 
of  cypress  stumps.  The  depth  here  was  increased  to  12  feet  at  low-water,  but  the 
channel  in  same  places  is  still  obstructed  and  the  navigation  is  rather  difficult. 

An  effort  was  made  to  avoid  the  Horse  Shoe  Shoal  by  opening,  by  the  dredge,  the 
Snow*8  Marsh  Channel  behind  it  to  12  feet  and  shortening  the  channel  considerably. 
The  effect  of  the  New  Inlet  currents,  which  were  "  cross "  as  regards  the  dredged 
channel,  was  t;0  fill  ap  its  upper  part.  The  attempt  to  keep  it  open  was  given  up  until 
New  Inlet  should  be  enectually  closed.  Meantime  the  Horse  Shoe  Channel  has  increased 
in  depth  about  18  inches.  Should  this  improvement  continue,  and  no  greater  depth 
of  navigation  than  12  feet  at  mean  low-water  be  desired,  it  may  be  unnecessary  to 

reopen  the  Snow's  Marsh  Channel. 

• 

An  estimate  has  been  prepared  from  careful  surreys  made  in  1880 
of  the  cost  of  dredging  a  channel  from  the  mouth  of  the  river  to  Wil- 
mington 270  feet  wide,  and  of  the  respective  depth  at  mean  low- water 
mentioned  below. 

14  feet  will  require $200,000 

16  feet  will  require 400,000 

18  feet  will  require 700,000 

20  feet  will  require J 1,000,000 

Respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighlll, 
Lieutenant- Colonel  of  Engineers^ 
Brig.  Gen.  H.  G.  WRIG^*,  * 

Chief  of  Engineers^  U.  S.  A. 


Abetract  of  propaaaU  for  dredging  in  tlie  Cape  Fear  River,  North  Carolina;  opened  at  12.05- 

p,  m.,  April  5i6,  Ibdl. 


No. 


Time. 


Name. 


Residence. 


Commence. 


No  time  set. 


National   Dredging 
CoiupanV. 

G.C.FobeM  &Co | 

Morris  aud  Cumiii^H  i 
Dred^ring  Company' 
G.  H.  Ferris BaltimoTe July  1,  1881 . 


Wasbineton 
D.C. 

Baltimore Nov.  20,  1881 

New  York No  time  set 


Complete. 


No  time  set. 


NotsUted.. 
No  time  set. 


Julv  1,  1882. 


Remarks. 


1  or  2  clam-shi'lls. 


Clam-shell  or  Dipper 
dredge,  as  may  be 
required,  or  botb. 


Contract  with  G.  H.  Ferris 
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REPORT  OF  MR.  HENRY  BACON,  ASSISTANT  KKOI* 
NEER. 

United  States  Engineer  Offick, 

Stnithvillej  N.  C,  June  11,  1881. 

Colonel:  I  have  the  honor  to  submit  the  follow- 
ing report  of  operations  for  the  improvement  of 
Cape  Fear  River,  North  Carolina,  during  the  elevea 
months  ending  May  31,  IB^il. 

The  principal  operations  have  b€^en  the  continu- 
ation and  practical  completion  of  the  stone  dam 
across  the  New  Inlet,  and  the  work  of  the  suction 
dredge*  on  the  Baldhead  Channel  at  the  month  of 
the  nver. 

At  the  beginning  of  the  fiscal  year  3,922  groM 
tons  of  heavy  rock,  mostly  granite,  from  Cloombia, 
S.  C,  had  been  received  and  laid  in  the  sea  slope 
of  the  dam  extending  from  low- water  to  a  foot 
above  ordinary  spring-tides.  Heavy  rough  rock  to 
the  amount  of  4,740  tons  had  also  been  delivered, 
to  be   used  in  the  foundation  of  the  coping  an4 


A  length  of  2,022  feet  of  the  sea  slope  had  been 
finished. 

The  work  has  been  steadily  prosecuted  till  the 
whole  dam  has  been  thoroughly  finished  on  both 
sea  and  river  sides,  excepting  at  the  two  ends,  which 
extended  into  the  shores,  and  these  are  now  being 
finished  with  rough-faced  coping. 

It  is  expected  that  the  whole  work  will  be  done 
at  the  end  of  the  fiscal  year. 

Allowing  1,000  cubic  yards  of  riprap,  to  be  deliv- 
ered in  June,  18dl,  to  be  used  at  the  ends  and  in 
the  slopes  of  the  dam,  the  whole  structure  will  con- 
tain  170,649  cubic  yards  of  riprap  (small  sUme), 
9,349  gross  tons  of  heavy  coping  stone,  and  7,10^ 
tons  of  heavy  rough  stone. 

Allowing  1^  tons  of  heavy  rock  per  cnbic  yard, 
the  contents  of  the  dam  would  be  181,620  cable 
yards. 

The  whole  length  is  4,800  feet.  The  central  por- 
tion of  3,600  feet  len^h  has  an  average  height  of 
about  37  feet  and  a  width  at  the  base  ffom  75  to  120 
feet. 

There  has  been  no  settlement  of  the  wide  fboB- 
dation  during  the  past  year  or  the  previous  tw# 
years.  The  small  stone  below  half  tide  have  l>ecmne 
cemented  together  by  barnacles  and  oysters  so  as  to 
be  like  one  solid  rock.  The  interstices  are  gradu- 
ally being  filled,  so  that  the  amonnt  of  water  pass- 
ing through  is  constantly  diminishing. 

The  accompanying  characteristic  cross-section  will 
show  the  manner  of  finishing  the  dam  and  its  gene- 
ral shape. 

There  is  no  certainty  as  to  how  much  remains  of 
the  original  mattresses  of  pine  logs  and  brush  on 
which  the  work  was  Itegnn  in  1875  and  1876. 

As  mentioned  in  former  reports,  the  overfall  of 
the  water  cansed  deep  sconring  on  each  side  of  the 
apron,  which  was  finally  ui\dermiued  and  settled, 
more  or  loss,  throughout  most  of  the  length. 

The  width  of  the  riprap  foundation  is  nearly 
double  that  of  the  aprou.  What  the  teredo  worms 
have  not  destroyed  is  probably  well  covered  with 
silt  and  sand;  and  if  not,  the  whole  cnbic  contents 
of  the  loj^s  is  in.significaut  compared  with  the  bulk 
of  the  stone  around  and  over  them. 

Stone  ballast  to  the  amount  of  218  tons  has  been 
purchased  and  placed  on  the  dam,  equivalent  to 
about  160  yards  of  riprap. 
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The  following  are  the  amounts  of  stone  delivered  by  the  contractors,  Messrs.  Ross 
hnd  Pennypacker : 


Date. 


Contract 
BtoDe    for 

COplDg. 


Rough  hea- 1 
vy  stone.   ( 


Riprap. 


Oross  tons. 

-July,  1880 872 

Auptist...-. I  1,002 

^pt«inber '  536 

October ,  216 

IJovember i  343 

December |  '  524 

January,  1881 , 1  283 

rebmary 366 

JMarcb 342 

April ,  579 

21ay , j  365 

Total I  5,427 

PreTioualy  delivered ,  3, 922 

Total I  9,349 


^Oro$$ion». 

349 

;  497 

274 

480 

'  126 

63 

12 

121 

218 

145 

92 


Oubie  yards. 

499 
1,605 
1,658 
1,652 

830 
1,269 

009 
1.118 
1,026 
1,583 
1,071 


2,367 
4,740 


12,880 
None. 


7, 107 


12,880 


All  the  materials  were  delivered  on  lighters  at  Wilmington,  and  towed  from  thence 
to  the  work  by  the  United  States  steamer  Jas.  T.  Eastou. 

The  work  of  placing  the  heavy  rock  on  the  dam,  and  fitting  them  so  as  to  form  a 
faced  sea  slope  and  coping,  has  been  done  by  hired  labor,  with  the  use  of  three  float- 
ing derricks,  one  of  which  is  worked  by  steam  power.  The  ends  of  the  dam  extending 
into  the  shores  are  being  tiuished  with  a  covering  of  heavy  granite,  carried  from  the 
boating  derricks  to  the  shore  on  temporary  railroad  tracks. 

This  will  prevent  the  possibility  of  the  dam  being  flanked. 

The  work  presents  a  got)d  appearance,  though  only  about  one-tenth  of  the  bnlk  of 
■the  dam  is  above  the  low-water  level.  r 

The  closure  of  the  New  Inlet  by  the  stone  dam  must  now  be  considered  as  thoroughly 
successful  as  to  stability,  permanence,  and  results,  and  when  the  magnitude  and  ap- 
parent and  real  difQcnltiee  of  the  operations  are  considered,  the  cost  has  been  small. 
The  whole  cost  of  the  dam  from  Zeke*s  Island  to  Federal  Point,  from  its  inception  in 
1875  to  its  thorough  completion  in  1881,  will  not  exceed  $475,000. 

The  depth  of  water  on  each  side  of  the  dam  originally  caused  by  the  scouring  effect 
of  the  overfall  daring  the  process  of  construction  is  gradually  decreasing  by  the  de- 
posits of  silt  and  sand.    In  some  places  the  bottom  has  filled  to  the  extent  of  8  feet. 

There  has  been  a  general  advance  in  the  shore  lines  of  Federal  Point  and  Zeke's 
Island  during  the  year,  especially  at  the  southern  end  of  the  dam  at  Zeke^s  Island 
And  at  many  places  on  Federal  Point,  particularly  at  the  junction  with  the  Caroline 
6hoals,  which  extend  from  Federal  Point,  about  If  miles  from  the  head,  to  the  head 
of  Smith's  Island.  Here  the  shoals  have  risen  above  high-water,  extending  over  the 
eite  of  the  shoals,  across  the  former  channel  for  a  distance  of  about  three-fourths  of  a 
mile. 

A  large  portion  of  the  Caroline  Shoals  is  now  bare  at  low-water  so  that  the  New 
Inlet  basin  sometimes  appears  like  a  sound.  It  is  often  ditiScnlt  to  cross  the  shoals  at 
low-water  with  a  small  boat  at  the  most  favorable  places. 

The  long  narrow  beach  connecting  the  head  of  Smith's  Island  with  the  main  part  is 
in  the  same  general  condition  as  at  the  beginning  of  the  year,  though  a  new  breach 
lias  been  made  across  it  about  }  of  a  mile  north  of  the  main  swash.  The  main  swash, 
"which  has  been  open  ever  since  the  great  storm  of  April  13,  1877,  continues  to  show 
Indications  of  natural  closure  far  back  in  the  rear  of  the  main  line  of  the  beach.  It 
lias  formed  a  large  area  of  shoals,  bare  at  half  tide,  in  the  bay  (Buzzard's  Bay),  and 
there  can  be  but  little  doubt  of  its  natural  closure,  making  the  beach  stronger  and 
bett-er  than  before. 

The  new  northerly  swash  being  nearer  the  main  body  of  the  river  and  the  New  Inlet 
<thongh  2  miles  over  shoal  water  from  tlie  deep  water  and  channel  of  the  river),  is 
considered  more  dangerous  on  account  of  the  greater  tidal  currents  through  it. 

Measures  are  being  taken  to  close  it  by  artificial  means.  The  first  attempt  was  made 
in  February,  1881,  by  the  use  of  scantling  and  sheet-piling,  all  driven  by  band,  which 
prove<l  inadequate  on  account  of  the  f^reat  difference  in  the  tides  of  the  bay  and  sea 
sides.  Preparations  have  since  been  mmle  for  thorough  work  by  heavy  piles  driven 
by  a  machine,  with  a  hammer  of  5i,000  pounds  weight,  and  Hheet-piling  to  be  driven 
by  hand  and  pi-otected  by  sand-bags.  The  piles,  to  the  number  of  more  than  400,  are 
alread J'  driven  8  feet  apart  in  two  lines  9  feet  apart.  They  are  thoroughly  cro.«8-braced 
and  girdered'On  the  sea-face  to  receive  the  sheet-piling.  The  girders  placed  at  high 
»nd  low  wat-er  are  4  by  8  inches  and  4  by  6  inches,  and  the  braces  and  ties  3  by  6 
inches  and  3  by  7  inches.  The  fastenings  are  all  of  wrought-iron  screw  and  drift  bolts 
and  spikes. 
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The  distance  directly  across  the  swash  is  about  700  feet.  On  account  of  the  depth 
of  the  water  (12  feet  at  low-tide)  and  the  greater  exposure  to  the  sea,  it  was  decided 
to  huild  the  closing  work  around  the  rear  of  the  swash  in  shoal  water,  to  the  marah 
on  the  southerly  side,  making  its  length  about  1,500  feet,  thus  leaving  an  area  which 
soon  after  the  closure  will  be  formed  into  a  solid  sand  beach,  which  will  be  the  future 
defense,  though  the  wood- work  of  the  dam  be  destroyed  by  the  t-eredo  worms. 

There  has  been  a  gradual  abrasure  on  the  sea  side  of  Baldhead  Point  and  an  accre- 
tion on  the  inner  side.  This  has  been  going  on  continually  since  the  stone  jetties  were 
built  on  the  point  in  1855,  and  probably  for  many  years  before. 

The  jetty  of  1855  is  now  about  i  of  a  mile  from  the  land.  The  site  of  the  land  worn 
away  is  shoal,  some  portions  of  it  being  above  low-water  at  times.  No  damage  seems 
to  be  done  to  the  main  channel  in  consequence  of  this  abrasion. 

No. great  changes  have  occurred  in  the  shore  lines  of  Oak  Island.  Thei*©  has  been 
some  accretion  at  the  point  opposite  Baldhead  Point,  so  tint  the  distance  aci-osa  the 
entrance  remains  about  the  same. 

The  work  of  the  suction  dredge  Woodbury  on  the  Baldhead  Channel  has  been  satis- 
factory. It  has  been  considerably  hindered  by  the  time  takeu  for  rtecessary  repairs," 
and  by  being  detached  for  service-towing  in  place  of  the  tug  Easton,  while  the  latter 
was  laid  up  for  repairs.  It  has  also  been  occasionally  used  as  a  dispatch  boat,  while 
the  Eaaton  was  at  her  regular  service.  The  following  is  the  monthly  record  of  the 
work  done  at  dredging. 

The  materials  dredged  and  dumped  in  deep  water  consisted  mostly  of  sand  and 
shells. 

Cable  yards. 

July,  1880 9,10i 

August,  18ri0 5,217 

September,  1880 8,105 

October,  1880 «,040 

November,  1880 , 4,736 

December,  1880 3,9:85 

January,  1881 ^ ? 6,233 

Februarv,  1881 3,945 

March,  1881 4,628 

April,  1881 5,247 

May,  1881 2.866 

Total 62.044 

The  whole  cost  of  operation,  including  service,  fuel,  oil,  waste,  repairs,  and  deteri- 
oration, does  not  exceed  $1,000  per  monto,  or  $11,000. 

The  proportion  for  detached  service  is  not  leas  than  $1,693.40,  leaving  the  cost  of 
dredging  15  cents  per  cubic  yard. 

The  large  quantities  of  saiid  and  shells  passing  rapidly  through  the  pump,  pipes,  and 
valves,  causes  a  heavy  wear. 

It  has  been  necessary  to  purchase  a  new  pump  of  the  same  capacity  as  the  jone  nsed, 
but  with  increased  thickness  of  metal  in  the  parts  most  exposed  to  wear.  This  is  now 
being  placed  in  position,  and  at  the  same  time  extensive  repairs  in  the  boiler  are  beiug 
made. 

The  largest  amount  dredged  in  any  one  day  was  656  cubic  yards,  and  during  this 
and  the  four  succeeding  days  3,108  cubic  yards  were  dredge<i  and  dumped,  being  an 
average  of  621  yards  per  day.  The  sand-bins,  containing  the  usual  loflkd  of  45  oiibic 
yards,  are  often  fillml  in  25  minutes  and  sometimeH  in  less  than  20  minutes. 

It  requires  from  20  to  30  minutes  to  take  the  loads  to  deep-wat>er,  dump  and  return. 

It  is  apparent  that  a  boat  of  l»rger  capacity  would  do  the  w^ork  more  economically. 
A  load  tnree  timc»  as  large  could  be  dumped  in  about  the  same  time. 

The  good  etfect  of  the  dredging  is  apparent.  The  depth  on  the  areas  dredged  has 
continued  to  increase,  until  now  there  is  a  good  channel  of  nearly  200  feet  width  across 
the  main  bar,  of  16  feet  depth  at  mean  low-water,  and  a  practicable  channel  across  the 
inner  soft  shoal  of  14  feet  depth,  thus  giving  a  ship  channel  across  the  bar  and  shoals 
to  the  deep  water  of  the  harbor  of  14  feet  depth  at  mean  low- water. 

The  greatest  depth  of  water  is  on  the  dredged  areas,  but  the  increase  is  by  no  means 
confined  to  them,  but  is  general  over  wide  areas  adjacent. 

This  gratifying  result  is  beyond  onr  yiredictions  or  expectations,  and  brings  the 
channel  into  as  good  a  condition  as  before  the  breach  of  the  New  Inlet  in  1761.  It  is  a 
practical  demonstration  of  the  advantage  of  the  closure  of  the  New  Inlet  by  the  dam 
just  completed. 

By  a  proper  Jetty  system  at  the  mouth  of  the  river,  there  is  good  reason  to  believe 
that  20  feet  depth  at  low-water  might  be  permanently  attained. 

The  western  entrance,  by  the  "Rip"  and  Oak  Island  Channel,  is  seldom  used,  and 
only  by  vessels  of  very  light  draught.  There  is  about  12  feet  on  the  bar,  and  barely 
6i  leet  depth  at  mean' low-water  on  the  "Rip." 

No  marked  riianges  have  occurred  in  other  portions  of  the  river  and  harbor. 
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On  accomit  of  the  leas  ranee  of  the  tides  in  the  upjier  river  towards  Wilmington, 
«nd  the  fact  that  the  deepest  loads  are  outward  and  cannot  take  the  full  advantage  of 
the  rise  of  the  tides  without  great  delay,  the  present  depth  on  the  har  is  equivalent  to 
16  feet  depth  at  low-water  in  the  river  from  Smithville  to  Wilmington.  It  is  practi- 
•cable  to  brinff  down  but  14^  feet  draught  to  Smithville,  while  18  feet  can  be  carried 
'Ont  over  the  bar  at  ordinary  spring  ticles ;  hence  the  propriety  of  dredging  a  channel 
4»  16  feet  depth,  where  it  does  not  already  exist,  ftoni  Smithville  to  Wumington. 

An  estimate  of  its  cost  has  been  made  at  the  call  of  Congress^  and  an  appropriation 
granted  for  beginning  the  work.  Proposals  were  advertised  for,  to  be  opened  April 
26,  1881. 

The  work  was  awarded  to  Mr.  G.  H.  Ferris,  of  Baltimore^  at  14J  cents  per  cnbic  yard. 

It  is  proposed  to  use  the  present  appropriation  in  dredging  the  Snow^s  Marsh  Chan- 
nel through  from  deep-water  above  Price's  Creek  to  16  feet  in  depth  above  Reavers 
Point. 

Tables  are  annexed  showing  observations  of  high  and  low  water  at  Smithville  and 
federal  Point  for  most  of  the  working  days  in  tne  ^ear  ending  May  31,  1881.  The 
igauges  are  at  the  same  level  as  at  the  last  re^rt.  Thirty  hundredths  of  a  foot  must  be 
subtracted  from  the  readings  at  Federal  Point  in  comparing  mth  the  reports  previous 
to  1880. 

These  observations  exhibit  the  following  results,  compared  with  those  of  former 
years: 


At  SmithviUe. 

At  Federal  Point. 

1880-'81. 

187»-'80. 

188a-'81.    187»-'80. 

Ji VATUgA  hlgh-watftr 

5.1(K 
O.OO' 

6.01' 
O.iMK 

4.77' 
1.49' 

4.71' 

Averng^*  low-w*t^T  -■,-.--■, 

1.42' 

Ayonuro  ranifc 

4.11' 

4.11' 

3.28' 

3.29' 

From  184  similar  observations  in  1876  and  1877  it  appears  that — 

Average  high -water  was  at  Smithville 4. 88 ;  at  Federal  Point 4. 80 

Average  low- water  was  at  Smithville 0. 39 ;  at  Federal  Point 0. 92 

Average  range 4.49  •    3.88 

These  observations  and  results  are  more  for  comparison  as  showing  the  eflfect  of  the 
closure  of  the  New  Inlet  than  to  show  the  absolute  average  range  of  the  tide  at  either 
place.  The  night  tides,  the  range  of  which  averages  greater,  are  all  omitted,  so  that 
the  ranges  shown  above  are  less  than  the  average. 

.  It  is  still  manifest  that  the  closure  of  the  New  Inlet  has  resulted  in  raising  the  level 
-of  mean  low-wat«r  more  than  6  inches  both  at  Federal  Point  and  Smithville.  The 
level  of  mean  high-water  has  also  been  slightly  raised  at  Smithville  and  remains  nearly 
the  same  at  Federal  Point. 

A  few  thousand  small  trees  of  various  kinds  were  transplanted,  at  a  small  cost,  to 
Federal  Point,  Zeke's  and  Smith's  Islands  from  December,  1880,  to  April  1, 1881.  Com- 
paratively few  of  these  will  survive,  the  silver-leaf  poplar  proving  the  most  hardy. 
The  results  do  not  encourage  the  continuance  of  the  operation. 

The  original  condition  ot  the  entrance  to  Cape  Fear  River  before  the  opening  of  the 
New  Inlet  in  1761,  according  to  the  rather  uncertain  information  obtained  from  old 
maps,  was  that  of  a  good  channel  over  the  bar  and  shoals  of  14.  feet  depth  at  low- 
water  on  the  Baldhead  Channel,  in  about  the  same  position  as  that  of  the  present 
channel. 

The  position  and  depths  of  the  Smithville  Harbor  were  about  as  they  have  ever  since 
remained.  The  depth  at  the  Horseshoe  Shoals  appears  to  have. been  about  12  feet. 
The  earliest  information  as  to  the  upper  river  from  Campbell's  Island  to  Wilmington 
is  that  there  were  shoals  in  several  places,  where  there  was  not  more  than  7^  feet  depth 
At  low- water. 

After  the  opening  of  the  New  Inlet  there  was  a  gradual  deterioration  at  the  Baldhead 
Channel,  and  variablo  conditions  in  the  ^^  Rip ''  Channel  or  Bar  and  in  the  New  Inlet  Bar. 

There  are  no  certain  records  before  18.39,  when  the  survey  of  Lieutenant  Glynn  shows 
9  feet  at  the  Baldhead  Channel,  9  feettat  the  Western  or  Rip  Channel,  and  10  feet  at 
the  New  Inlet. 

The  Coast  Survey  chart  of  1851  shows  the  low-water  depths  at  Baldhead  Channel  8 
feet,  the  Western  Channel  7  feet,  and  New  Inlet  Bar  8  feet.  The  Coast  Survey  chart 
^f  1866  does  not  show  much  change,  the  available  depths  appearing  to  be  about  the 
same. 

A  careful  survey,  made  by  Mr.  Vinal,  of  the  Coast  Survey,  in  1872,  shows  9  feet  at 
jlow-wat«r  at  the  Baldhead  Channel,  and  the  same  depth  at  the  Rip,  and  10  feet  at  the 
New  Inlet  Bar. 
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No  changes  api>ear  to  have  occurred  in  the  upper  river  until  improveffi'^nfa  wfere 
made. 

The  improvement  of  the  river  below  Wilmington  wart  beffun  by  the  State  of  Nortb 
Carolina,  and  coutinned  from  1823  to  1828.  In  1829  it  was  ttucen  in  hand  by  the  United 
States,  and  from  1829  to  1838  inclnsive,  Congress  made  annual  appropriations  amount-- 
ing  to  $202,539,  which  were  expended  in  improving  the  river  from  Wilmington  to 
Campbell's  Island  about  9  miles  below. 

The  operations  consisted  mostly  of  pile  and  plank  jetties,  made  to  concentrate  the 
currents;  some  dredging  was  also  done.  The  plans  initiated  by  the  State  were  contin- 
ued by  the  United  States. 

An  available  increase  of  about  2  feet  in  depth  was  obtained,  so  that  9  to  9^  feet  conld 
be  carried  at  low-water. 

Projects  for  improvement  were  revived  in  1852,  when  Congress  appropriated  $20,000, 
and  ^140,000  was  appropriated  in  1854.  These  appropriations  were  expended  for  the 
improvement  at  the  entrance  by  jetties  at  Baldhead  Point,  and  by  closing  the  breachea 
between  Sudth's  and  Zeke's  Islands.  When  the  latter  works  were  nearly  completed 
and  the  appropriation  exhausted,  a  great  storm  in  September,  1857,  destroyed  to  a  con- 
siderable extent  the  works  at  Zeke's  Island,  leaving  the  stone  foundations. 

Nothing  further  was  done  towards  improvement  until  1870,  when  the  work  was  begun 
again.    The  following  appropriations  have  been  made  by  Congress: 

By  act  approved  July  11,  1870 |100,00O 

By  act  approved  March  3,  1871 75,00a 

By  act  approved  June  10,  1872 100.  OOO 

By  act  approved  March  3, 1873 100,000 

By  act  approved  June  23,  1874 150,  OOO- 

By  act  approved  March  3,  1875 150,000- 

By  act  approved  August  14,  1876... 132,500 

Bv  act  approved  June  18,  1878 160,000 

By  act  approved  March  3,  1879 100,000- 

By  act  approved  June  14,  1880 70,000 

By  act  approved  March  3,  1881 140,000- 

Total V l,277,50a 

Thirty  thousand  dollars  was  appropriated  March  3,'  1881,  for  the  Cape  Fear  River 
firom  Wilmington  to  Fayetteville,  which  is  not  in  our  jurisdiction. 

The  project  a<lopted  in  1870  was  the  closure  of  the  breaches  between  Smith's  and 
Zeke's  Islands,  with  the  ultimate  closure  of  the  New  Inlet  in  view. 

In  1873  and  1874,  the  additional  work  projected  was  the  dredging  of  the  new  channel 
behind  the  Horse  Shoe  Shoals  near  Snow's  Marsh  and  dredging  the  Baldhead  Channel, 
(which  had  already  begun  to  improve),  and  also  dredging  and  removing  obstacles  from 
the  river  between  Campbell's  Island  and  Wilmington,  so  as  to  obtain  12  feet  depth  at 
mean  low-water. 

In  1875  the  work  of  closing  the  New  Inlet  was  begun  in  earnest. 

The  amount  expended  on  these  projects  from  1870  to  the  close  of  the  fiscal  year 
ending  June  30,  1880,  was  $1,042,390.55. 

At  tne  beginning  of  the  present  fiscal  year  there  was  a  channel  of  13  feet  depth  at 
mean  low- water  across  the  bar  and  shoals  of  the  Baldhead  Channel.  The  least  depth 
on  the  Horse  Shoe  Shoals  was  11  feet,  and  thence  to  Wilmington,  the  least  depth  waa 
12  feet. 

At  present  the  depth  has  been  increased  to  14  feet  on  the  Baldhead  Channel,  and  ua 
diminution  has  occurred  elsewhere.  Vessels  drawing  14^  feet  of  water  can,  at  ordi- 
nary spriuff  tides,  be  carried  from  Wilmington  to  Smith vi He,  and  18  feet  draught  from 
thence  to  t-he  sea. 

The  early  completion  of  the  channel  of  16  feet  depth  at  low- water  is  highly  necessary 
for  the  intereat43  of  commerce  and  navij^ation. 

It  can  be  more  economically  done,  if  done  quickly.  It  can  be  fully  completed  by 
the  close  of  the  fiscal  year  ending  June  30,  1883,  if  the  funds  are  available. 

The  following  is  the  estimate  of  the  amount  required  for  the  completion  of  the 
present  projects,  embracing  a  channel  of  270  feet  width  and  16  feet  depth  at  meanlow> 
water,  from  Smithville  to  Wilmington: 
773, 109^  cubic  yanls  dredging,  under  the  contract  of  G.  H.  Ferris,  afl4J, 

cents $115,000  00 

l,()57,r>75  cubic  yards  cln»dging  at  20  cents 331,515  00 

Work  for  protcition  of  Smith's  Island,  &c 20,000  00 

Operation  of  suction  dredge,  one  year 12,000  OU 

Add  10  i)er  cent,  for  superintendence  and  contingencies 47, 851  50 

Total 526,366  50 

Amount  available  June  30,  18.^1 

Amount  reciutred  for  year  ending  June  30,  1883 
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On  aocoant  of  the  large  amount  of  dredging  to  be  done  in  the  country,  and  the  in- 
creased price  demanded  and  obtained  for  the  same  since  the  preliminary  report  on 
this  work  was  made,  the  estimated  price  has  been  increased  to  20  cents  per  cubic 
yard. 

A  statement  of  the  commercial  statistics  of  Wihnington  will  be  prepared  and  for- 
warded herewith,  or  directly  by  Mr.  A.  H.  Van  Bokelen,  the  president  ot  the  Chamber 
of  Commerce  at  Wilmington. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.  The  nearest  port  of 
entry  is  Wilmington.  It  is  near  Oak  Island  and  Baldhead  light-houses,  at  the  mouth 
of  the  river. 

Before  closing  this  report  great  credit  must  be  awarded  to  my  assistant,  Mr.  B.  F. 
Mackall,  who  has  ably  seconded  me.  He  has  had  special  care  of  the  work  at  the  New 
Inlet  dam,  and  the  care  of  the  whole  work  during  my  temporary  absence  on  other 
government  duty. 

Respectfully  submitted, 

Henry  BIcon, 
Asnetant  Engineer, 

Lieut.  Col.  Wm.  P.  Craiohill, 

Carps  of  Engineers. 


JRecord  of  observatians  ofhighand  low  water, 
JUNE,  1880. 


High-wat«r. 


Low-water. 


SmithviUe. 


S  I 


29 


Federal  Point 


26  i  10. 
28    12. 


00  m.  '4. 75 
15  p.  m.  5. 05 
00  p.  m.  5. 35 
45  p.  m.  6. 15 
00  p.  m.  6. 05j 
45  p.m.  6.30 
00  a.  m.  4.  OO' 

p.  m.  6. 30, 
45  a.  m.  ,4. 80* 

p.  in.|6.15i 
00a.Tu.i4.65i 
45a.in.|5.00! 
45  a.  m.  5. 00 


1.15 p.m.  4. 60 
1.45  p.m. '4. 90 
2. 45  p.  m.  5. 10 
3.45  p.m.  5.80 
4.  30  p.m.  5.60 
5. 00 p.m.  5.  "*" 


11.80  a.m. 
12.15  p.m. 

1.  80  p.  m. 

2. 15  p.  ra. 

3. 30  p.  m. 

4.  .30  p.m. 


'4.70 
4.90 
15.50 
&70 
16.80 
6.30 


L 15  p.  m. 

1. 45  p.  m. 

2. 15  p.  m. 

3.15  p.m. 

3.45  p.m. 

4. 30  a.  m. 

4. 15  p.  m. 

6. 00  p.  m. 

6.45  a.m. 

7. 15  a.  m. 

&30am. 

9. 30  a.  m. 
10. 45  a  m. 
12.15  p.m. 


Time. 


!l 


9.46  a.m 
10. 45  a.  m. 
11.15  a. 
12.00  m 


0.95 
1.00 
1.05 
1.20 
l.lOi 
1.05' 
1.05 
1.70 
1.40; 
1.30' 
1.65 
1.50 
0.95 
0.85 


1.10 
1.20 
1.30 


Time. 


7. 45  a.  m. 
9. 00  a.  m. 
9.40 


1.50  10.15  a.m. 


1.00  p.m.  1.30  10.45  a.m. 


2.00  p.m.  1.  so: 
2.45p.m.il.40 
8. 15  p.m.  1.40 
4.00  p.m.  1.60 
4. 80  p.  m.  1.60 
5. 45  a.  m.  L  50; 

V.'od'a^m.LeO 

7. 45  a.  m.  1. 80; 

8. 80  a.  m.'l.  60. 

9. 15  a.m.  1.80; 
10. 15  a.m.:  1.80! 
IL  45  a.m.  1.50 


12.30  p.m. 
1.30  p.m. 
1. 45  p.  m. 
2.15p.m, 
8. 00  p.  m. 


8. 45  p.  m. 
5. 15  p.  m. 
6. 15  a.  m. 
6. 35  a.  m, 
7.45  a.m. 
8.30a.m, 
9. 45  a.  m. 


7.3 


.1. 


a.  m.  4.40'.... 


,;I.-J- 


1. 30  p.  m.     0. 00  . 


30  a.m. 
p.m. 


4.90 
4.70 


8.45a.m.:4.30  6. 45  p.  m.  4. 30!  2.15p.m 
9.30a.m.;4.60!  8. 15  a.m.  4. 80  2.45p.m 
10.  .30  a.  m.  4.  70    9. 30  a.  m.  4. 70    3. 45  p.  m. 


11. 45  a.  m.  4.  70'  10. 15  a.  m.  4.  i 


..I 


1. 45  p.  m.  4. 60    2. 30  p.  m .  4.  30  12. 15  p.  m.  4  50 
2. 15  p.m.  4. 55    3.30p.  m.;4.20'    1. 15  p.  m.  4. 30, 


5. 00  p.  m. 
6. 30  a.  m. 
6.45  p.m. 
7. 45  a.  m. 
S.  00  a.  m. 


0.00 
0.40 
0.65 
0.75 
0.50 
1.10 
0.55 
0.7. 


2. 30  p.  m.  0. 90  . 
3. 30  p.m.  0.90 
4. 15  p.m. '1.20 
5.00p.m.il.  50 
6. 00  p.m.  11.40 
7. 30  a.m.  1.20  . 


•  12. 30  p.  m, 


0.20 
0.30 
1.80 
1.80 


0.70 


0.30 
0.40 
0.80 
LIO 
0.90 


0.80 
1.30 
1.30 
1.10 
2.10 
1.80 
1.0O 


1.50 


8. 30  a.  m.  1. 10; 
9. 15  a.m.  1.10, 


1. 30  p.  m.  —0. 40 
2. 30p.ro. —0.10 
3.30p.m.|  0.10 
4.45  p.m.     0.20 

li. 


7.*15  a.  m.     0. 00 
7.f45aim.'    0.30 
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Hiffh'Water. 


Low-water. 


SmithvUle. 


Federal  Point. 


SmithriUe. 


Federal  Point. 


Time. 


15  p.  m. 
15  p.  m. 

30  a.m. 
45  p.m. 
~~  am. 
00  a.m. 
45  a.m. 
15  a.  m. 
45  a.m. 
45  a.m. 


12. 30  p.  m. 


30  p.m. 
15  p.  m. 
15  p.m. 
15  p.  m. 
00  a.m. 
15  p.  m. 
30  a.m. 
15  p.m. 
45  a.m. 
45  a.m. 
45  a.m. 
15  a.m. 


Time. 


4. 

4.40 

4.50 

4.10 

6.25 

4.30 

4.50 

4.60 

4.60 

4.85 

4.95 


5.10 


5.50 
5.55 
,5.90 
6.50 
5.20 
6.50 
5.20 
6.40 
5.40 
|5.60 
5.45 
4.95 


12. 


12. 


00  m.     4.90 

45  p.  m.  4. 75 

•I: 


45  p.  th.  5. 25 
30  p.m. '5. 15 
15  p.m.  4. 90 


5.45  a.m. 
7.15ii.m. 


4.20 
4.00 


8. 15  a.  m. 

8.45  a.m. 

9.45  a.m. 
10. 15  a.  m. 
11. 15  a.  I 
12.00  m. 


1. 30  p.  m. 


1 15  p.m. 
3.15  p.m. 
4. 15  p.  m. 
6.15  p.m. 
6. 15  a.  m. 
7.15  p.m. 
7.  l^a.m. 


4.10 
4.20 
4.40 
4.40 
4.50 
4.70 


4.80 


5.20 

5.30 

6. 

5.90 

5.10, 

6.001 

4.90 


Time. 


2. 80  p.: 

4.00p.i 
6. 45  p.: 


7.30  a.m. 
8.00  a.m. 
8;  80  a.  m. 
9. 15  a.  m. 

10.15  a.m. 

11. 16  a.  m. 


12.15D.m.4.80 


Time. 


3.60 


4.80 


9.00  a.m. 
10.15  a.m. 
10.30  a.m. 
12.30  p.m. 


8.00 

4.20 

4.30 

4. 

4.70 

4.80 


12.45  p.m.  5. 
1.45  p.m. '5. 30 
2.45  p.m.  5.80 
5.0Op.m.6.50 
6.00  p.m.  6.50 


8. 45  a.m.  .MO 
9. 30  a.  m.  5. 20 
10. 00  a.m.  14.90 
12. 00  m.     4. 70 


4.80 

6.50. 

5.30 


6.15  a.m. 
6. 30  p.  m. 
7.15  a.m. 
8.00  a.m.  5. 30{ 
8.30  a.m.  5.20 

V.'.'.'.'.V.'.X 


L 15  p.  m. 

2.00  p.m. 

2. 30  p.  m. 

3. 30  p.  m. 

4.45  p.m. 

5. 15  a.  m. 

5. 45  p.  m. 

6.15  a.m. 

6.90  p.m. 

6. 45  a.  m. 

7. 00  a.  m. 

9. 15  a.  m. 
11. 15  a.  m. 
12.00  m. 


1. 00  p.  m. 


1.00  p.m., 4. 70'.-. 


2.00p.m.;4.60|. 


2.45  p.m.  5.00, 

3. 15  p.m.  4. 90 

4. 00  p.m.  .4. 80, 


Time. 


0.70  10.15  a.m. 

0.60 

0.40  IL  15a.m. 
LOO    L  80p.m. 


LOS 
L06 

LOS 
L20 
L30 
L15 
L50 
LIO 
L60 
L40 
L45. 
LIO 
0.90 
0.85 


LIO    9.15a.m.- 
L30  12.00  m 


2.15  p.m. 
2.46p.m, 
3.30p.m, 
4. 45  p.  m. 
6.45  p.m. 
6. 45  a.  m, 


7.3 


0.45 


2.15  p.m. 
2.45  p.m. 

3.16  p.m. 
5.00  a.m.: 
5.30  p.m. 
fi.  15  p.m. 
5. 45a.m.| 
6. 15  a.  m. 
6. 45p.  m.i 
7.00a.m.| 
7.45  a.m. 
8.45a.m.l 


a00a.m 
&45a.m 
10. 15  a.  ro 
12.00  m. 
12. 45  p.  m, 


Time. 


1.00    8.80a.m       t.« 


J 

I 


L40  12.45  p.m. 
L50    L  30p.m. 

1. 45  p.m. 

3. 30  p.  m. 

4.00  p.m. 

S.  00  p.m. 


LOOi 
L70I 
L80 
LOO 


L60    5.4Sp.m. 


LOO  7.15a.m, 
L70|  7.45  a.m. 
1.60  &  15  a.m. 
40  10.30  a.m. 
L40.  lL30a.m, 


-4LM 


«.59 
•.« 
LM 


i-J 


2.15p.m.|L20  12.45pm. 


0.60 
0.45; 
0.  .'>U 
0.55 
0.90 
L20' 
"  «0,. 


3.15  p.m.  1.50' 
4.15p.m.;1.40, 
4.45p.m.'L40| 
6.15a.m.jl.30 
6.30p.m.il.40i 
7. 00  a.m.  1 1.30; 


l.SOpm. 
1. 45  p.  m. 


1.M 
LM 

aw 

a» 


0.M 


0.M 

-m.90 


7.451! 


.L30  . 


0.751 

L40i 1....; 

Liol    8.15a.m.'L40, 

L6o,    9.15  a.m.  L  801 

L45:  10.15a.m.:L60 


AUGUST,  1880. 


4. 45  a.m.  4. 85 
5.45a.m.|5.05| 
6. 15  p.m.  5.05 
6. 15  a.m.  14. 201 
7.00a.m.'4.3jl 
7. 15  a.  m.  4. 45> 
8. 00  a.m.  5.051 
9.30a.m.|5.15| 
10. 15  a.m.  15. 35 
IL  15  a.m.  5. 30, 


6. 00  p.m.  14. 60 
7.00pm.;4.80 
7. 00  p.m. '4. 00 


8. 00  a.m.  14. 20 
8. 30  a.m. '4. 30 
9. 00  a.m.  4. 
10. 30  a.  m.  5. 10 
IL  30  a.m.  5. 40 
12. 00  m.     5. 50 


12.00  m.     5.56    LOOp.m.  .^60 

'  I- 


L0Op.m.'5.8O 


L  45  p.m.  5.70 


2. 00  p.m.  5. 85 
4. 15  p.m.  5. 70 
6. 15  p.m.  6.101 
5. 15tLm.'5.35, 
6.45pm.l6  30| 
6.15  a.m.  5.80 
7. 00  p.m.  6. 25 
7.15  a.m.  5. 50 
8.15  a.m.  6  50 
0. 46  a.  m.  5. 45 

10. 30  a.  m.  5.  is; 

lL15a.m.>6.25 


2. 45  p.  m.  6. 00 
4.45  p.m.  6.50 
6. 45  p.m.  5. 90 
6. 00  a.  m.  5. 30 
6.80  p.m.  6. 10 
6.45  a  m.;6.20 


IL  45  a.  m.  5. 15 


1. 00  p.  m, 
1. 45  p.  m 
3. 45  p.  m, 
4. 30  p.  m. 


5.30 
5.15 
4.55 
4.80 


7.45a.m.:5.80 
8. 45  a.  m.  5.  ao 
10. 15  a.  m.  5. 10 
lL00a.m.;4.90 
IL  45  a.m.  5. 10 


12. 30  a.  m.  4. 90 


L  45  p.m. '5. 00 
2.15p.m.;5.00 
4. 15  p.m.  4. 40 
6. 00  p.m.  4. 00 


1. 30  p.  m. 


5. 15  a.  m. 


7.16  a.m. 
9. 00  a.  m. 
9.45  a.m. 


10. 15  a.  m. 

11. 15  a.  m. 

12.16  p.m. 


5.50 
6.'36 


6.10 
5.30 
5.30 


L  16  p.  m. 
L  30  p.  m. 
2. 30  p.  m. 
8.45  p.m. 
4. 30  p.  m. 
6. 15  a.  m. 

5. 15  p.  m. 
5. 30  a.  m. 
6. 00  p.  m. 
&15a.m, 

7. 16  p.  m. 
7. 30  a.  m. 
9. 45  a.  m. 

10.45  a.m. 
12. 00  m. 


1.10 
0.95 
0.85 


1. 00  p  m. 


1. 45  p.  m. 
2. 30  p.  m. 
4. 00  p  m 
4. 45  p.  m 
5. 00  a.  m. 
5. 45  p.  m. 
6.30a.m, 
6. 15  p.  m, 
6. 15  a.  m. 
7. 15  a.  m, 
9.00  a.m. 
10. 15  a.  m 


0.75 
0.05 
LIO 
LIO 
L45 
L20 
L45 
L80 
L55 
LOS 
L80 
L35 
0.60 
0.65 
0.70 


IL  15  a.  m.  1. 30  . 
12.30  p.m.  L  30. 
1.15p.m.|1.30j. 


2. 15  p.m.  1.40. 
2.45p.m.,L30i. 
3.80p.m.;l.  70'. 
4.45pm.:L80|. 
6. 15  p  m.  2. 00  . 
6.16pm.jL90. 

6. 45  aim.  2. '66  ' 


7.15a.m.L80. 


8. 45  a.m.  2. 00'. 
10.45a.m.|L40{. 
lL30a.m.  L40. 

LOOpm.  L40. 


0.40|    2.00p.m.  L  30;. 


0.50 
0,50 
0.901 
1.05 
LIO 
1.75 
L35 
L80 
L65 
LOS 
L30 
L20 


2. 30  p.  m. 
3.46  p.m. 
6. 15  p.  m. 
5. 45  p.  m. 
6. 15  a.  m. 
6. 80  p.  m. 
6.45  a.m. 


7. 15  a.  m. 

8. 30  a.  m. 
10. 00  a.  m, 
IL  00  a.  m. 


L80!- 
L.%.. 
L30i. 
L50'. 
L40:. 
2.001. 
LtfO.. 


L70 
2.00 
L40 
L30 
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High-water. 


Low*wat«r. 


Smithville. 


Federal  Point. 


Smithville. 


Federal  Point. 


®  1     Time. 


Time. 


1  I 

2 

2 

3  i 

4 

0  I 

7  I 

8 

9  , 
10 
10  i 
11 
13 
14 
15 
16 

16  . 

17  I 
17 
18 
20 
21  I 
22 
23 
24 
25 
25 
27  I 
28 

29  I 

30  I 


5.30  p.m. 

5. 45  a.  ni. 

5. 45  p.  m. 

6. 3  J  a.m. 

7. 00  a.  m. 

8. 30  a.  lu. 

0. 30  a.  m. 
10. 15  a.  m. 
10. 45  ft.  m. 
11. 45  a.m. 


5.40 
4.95 

15. 55 


6.00  p.m.  5.10 
6. 15  a.  m  4. 70 


15. 10 
5.  25 
5.  35 
5.  80 
16.00 
15.65 
5.95 


7. 00  a.  ra.  4.  90 
7. 45  a.  m.  5.  00 
9. 30  a.m.  5. 00' 
9. 45  a.  m.  5. 40. 
10. 45  a.  m.  5. 70 
11. 00  a.  m.  5. 40 
12.30  p.m.  5.50 


12.30  p.m. 

2. 45  p.  m. 

4. 00  p.  m. 

5. 00  p.  m. 

5. 45  a.  m 

5. 45  p.  m. 

6. 15  a.  m. 

6. 30  p.  ra. 

7. 00  a.  m 

8.30  a.m. 

9. 15  a.  m. 
10. 15  a.  m 


(5.80, 
5.65 
6.10 
|fl.35 
5.60 
6.05 
5.50 
5.65, 
5.  50, 
5.  70' 
5.50 
;5.  25, 


1.  30p.ni.  5.  40 
3. 45  p.  m.  5. 40 
4.30  p.m.  5.  70! 

5. 45  p.  m.  5.  OOj 

6. 00  a.  m.  5. 30 

6. 30  p.  m.  5. 60 

6.45am.'5. 10 


Time. 


Time. 


11. 30  a.  m. 
12. 15  p.  m. 


2.  00  p.  m. 
2.  30  p.  m. 
3. 45  p.  m. 
5. 00  p.  m. 


5. 23 
5.25 


8. 00  a.  m.  5. 10  . 

9. 15  a.  m.  5. 30  . 
10. 00  a.  m.  &  20  . 
10.  45  a.  m.  4. 90  . 
11.30  a.m.  5.00. 
12. 15p.m.j4.90!. 

1.15  p.m.  4. 901. 


5.05 
.=>.  10 
5.00 
5.10, 


3. 00  p.m. '4. 90'. 
3. 45  p.  m.  4. 9U  . 
4. 30  p.  ra.  4. 80  . 
5. 45  p.  m.  4. 80  . 


1.50  12.00  m.     1.50. 
1. 40  12. 45  p.  ni.  1. 70  . 


1. 30  p.  ra.  1. 501 
2. 15  p.m.  1.60 
2.45p.m.|l.50 
4. 30  p.m.  11.  70 
5. 15  p.  m.  1. 90 
5. 46  a.m.!  1.80 
6.45  a.m.  1.40 


1. 00  p.  m. 


1. 30  p.  m, 
3. 00  p.  m, 
8. 45  p.  m. 
4. 15  p.  m, 
4. 45  p.  m 
5. 30  p.  m. 
6. 00  a.  m. 
6.15  p.m. 
7.  30  a.  m. 
8.15  a.m. 
9.  30  a.  m. 
10. 1*5  a.  m. 


9.0(^a.m.!l.70 

;]0.]5a.m.:i.60 

11.30  a.m.  L  80 

,  12. 45  p.m.  1.70 


0.70;  1.30  p.m. 


0.75' 
0.95 
1.10 
1.25 
1.55 
2.10; 
1.95 
2.35 
2.10 
2. 20 
1  90 
1.40 


2. 45  p.  m. 
4. 15  p.  m. 
4. 45p.  ni, 
5. 30  p.  ra. 
6.  I5p.  ra. 
6. 15  a.  ra. 
7. 00  a.  m 


8. 30  a.  m. 
9.  30  a.  m. 

10. 15  a.  m. 

11.16  a.m. 


1.50 


1.30' 

1.55 

1.60 

1. 

1.60 

1.70 

1.90 


2.10 
2.40 
2.00 
1.69 


I  1 


OCTOBER,  1880. 


1  '  5. 

2  ,  & 

4  7. 

5  8. 

6  9. 

7  9. 

8  10. 

9  11. 


22  10. 

23  10. 
25   12. 


26 
27 
28 
29 
30 


30  p.  m. 
00  a.  in. 
30  a.  ra. 
00  li.  m. 
00  a.  m. 
45  a.  m. 
30  a.  m. 
30  a.m. 
30  p.m. 
45  p.  m. 
45  p.m. 
30  p.  m. 
15  a.m. 
45  a.m. 
30  a.m. 
00  a.m. 
00  a.m. 
30  a.m. 
00  a.  m. 
30  a.m. 
30  p.m. 
00  p.m. 
00  p.  m. 
15  p.  m. 
15  p.  m. 
30  p.  ra. 


5.50 

;.5.  50 
.5.85 
6.00 


6.15 
6.30 
H.  15 
9.00 


6.00  9.30 
6.  05  10. 30 
6.45  11.30 
6.65;  12. 15 
16.10  2.30 
6.00;  3.30 
6.40;  4.16 
6.  25  5. 15 
6.00  5.45 
6.05  6.30 
.5.  35'  8.  00 
5.65  &45 
5.50  9.30 
5.  50  10.  00 
a  00  10.  30 
5.3511.00 
5  00  1.15 
4.85  1.45 
4.45;  2.30 
4.40  3.45 
5.40  4.30 
5.20: 


p.ro. 
a.  m. 
a.m. 
a.m. 
a.  m. 
a.m. 
a.m. 
p.m. 
p  m. 
p.m. 
p.m. 
p.m. 
p.m. 
a.m. 
a.  m. 
a.m. 
a.m. 
A.m. 
a.m. 
a.m. 
p.  m. 
p.m. 
p.m. 
p.m. 
p.  ro. 


5.20 
5. 20, 
5.50 
5.60 
5.50 
5.60 
5.90 
,&30 
,6.70 
15.60 
16.00 
5.80 
5.60 
5.70 
5.10 
5.10 
5.10 
5.20 
5.60 
.5.10 
4.70 
4.60 
4.20 
4.20 
5.10 


I         I. 


11. 16  1 

112.00 

I  2.00  1 


1. 00  p.  ra 
2. 00  p.  m. 
3. 00  p.  m. 
4. 00  p.  m. 
4. 45  p.  m. 


....    3. 15  ] 

|....|  4.  CO] 
....4.451 
....  5.46] 
5.  80;  7.  30  j 
5.  60  8.  45  < 
6. 30   9.  30  1 


5.00 
5.50 


7. 15  a.  m. 

8. 15  a.  m. 

9. 00  a.  m. 

9. 45  a.  m. 
10. 00  a.  m. 
12. 00  a.  m. 
12. 30  p.  m. 

1. 15  p.  m. 

2. 15  p.  m. 

3.00  p.ui. 


5.50 
1 5.  30 
r>.30 


10.  45  I 

11.  45  J 

12.  30  ] 
2.00  ] 
2.30  ] 
3.15  ] 
4.15] 


«.  10'  4.  45  ] 
{..  30'  5.  CO  ] 
4.  70  a  00  I 
4.  60;  6.  45  t 

4.  20  8.  00  I 
4. 30   8. 45  i 

5.  30'  9.  45  1 
....  10. 45  I 


I 


a.m. 

1.3512.15  p.m. 

m. 

1. 35  11. 30  p.  m. 

p.  m. 

0.90  8.00  p.m. 

p.ra. 

0.90  4.00  p.m. 

p.m. 

0. 90!  4. 45  p.  ra. 

p.m. 

1. 25  5. 15  p.  m. 

p.m. 

1.85  5.45  p.m. 

p.  ra. 

2.  lO!  6. 00  a.  m. 

a.m. 

1. 80  &  16  a.  m. 

a.m. 

1.  50  9. 30  a.  m. 

a.m. 

1.6010.45  a.m. 

a.ro. 

1. 75  11. 30  a.  m. 

a.m. 

1. 55 12. 45  p.  m. 

p.m. 

1. 30  1. 45  p.  ra. 

p.ro. 

0. 95  3. 00  p.  m. 

p.m. 

L  15  3. 80  p.  m. 

p.m. 

L  20  4. 80  p.  m. 

p.m. 

1.60  .*(.  00  p.m. 

p.m. 

2. 15  5. 30  p.  m. 

p,m. 

2.05  6.45  p.m. 

a.m. 

L  65,  7. 00  a.  m. 

a.m. 

1.  80  a  00  a.  m. 

a.m 

1.65  a  45  a.m. 

a.m. 

1. 40 10. 00  a.  m. 

a.m. 

1. 75 10. 45  a.  m. 

a.m. 

1.70  11.30  a.m. 

1.70 
1.80 
,1.70 
1.60 
11.60 
,1.70 
2. 20 
2.00 
2.00: 
1.90 
1.80, 
2.10 
2.00 
1.90 
1.50 
1.50 
11.60 
I1.8O 
2.40 
2.50 
1.90 
12.00 
1.  80 
1.60 
11.70 
;2. 10 


I 
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High-water. 


Low-water. 


l| 

o 

1 
2  I 

3 

I- 

6 

8  ' 

0 
10 
11 
12 
1» 
15 
10  I 
57  , 
18 
ID 
80 
22 
23 
24 
25 
£6 
27 
22) 
•SO 


Smitlivillo. 


Federal  Point 


Smithville. 


Federal  Point. 


Time. 


I 


Time. 


Time.     I  ^  |     Time. 


Time. 


Timo. 


g 


6.30  a.m. 

7.  (»0  n.  III. 

7. 45  a.  m. 

K.  45  a.  m 

U.  :{0  a.  in 
10. 30  a.  in. 
12.:{Up.tn. 

1.30  p.m. 

2. 30  p.  Ill 

3. 15  p.  ni 

4. 15  p.  Ill 

4  45 p. 111. 

6. 15  I),  ni. 

0. 45  a.  m. 

7. 45a.ro. 

8. 15  a.  III. 

0. 00  a.  m. 

0. 30  a.  m. 
11.15  a.m. 
11.45  a.m. 
12. 15  p.  111. 


6.051 

5.00, 

0.  lo: 

0.  4()i 
.5.  951 
1 6.  20 
5.  05| 
.-).  65. 

.y  2.5: 

1.  70. 
,4.50. 
,5. 6U, . 
.'».  50  . 
5.45t 
5.30! 
5.30 
5.40. 
5.  Qh 
4.b0 
4.85. 
4. 7(: 


7.00  ft.  m.  5. 70 

7.45  a.m.  5.40 

&30a.ni.i.~).  6U1    7.00  a.m. 

0.15  a  III.  6.00;  a  00  a.m. 
10.  00  ii.  III.  {5  5U|  8. 45  a.  in. 
U.OOii.  iii.i.'i.80,    0.30  a.m. 

1.0up.ni  I*.  5u  11.  15  11.  III. 

2.  UUp.in    >.3U'  12. 4n  p.  Ill 

3.  00  p.  Ill  U.  00  1.45  p.m. 
4. 00  p.  n:    k  40 


.... I  12.45  p.m. 
....     l.:{Op.m 
6,10!   2.  30p.  m 
6. 5u;    :i.l5p.  lu  I 
:5.80|    4  00  p.  m 
G.  30'    4. 45  p.  Ill  I 
b.  Ou!    (L  UO  H.  m 
/.15  a.  m  1 
8.00a.m 
0. 15  a.  m. 
10. 30  a.  III. 
IL  30  a.  m. 


5.6l> 
5.10 


1.20 
U.60 
O.HO 
0.85 
0.70 
1.20 
1.15 
1.70 
].30 
0.05 
0.60 
0.80 


1.80  p.m.  1.80. 
2.  30  p.  ml.  50. 
3. 30  p.  III.  1.60  . 
4.30  p.m.  1.50. 
5.15  p.m.  1.50  . 


7. 30  a.  III.;  1.70. 

8. 15  ••.ml.  90  . 

9.  00  a.  m.  1.  70  . 
m.  10  H.  m.  1. 50  . 
11. 15  a.  m.  1. 30  . 


2.  30  p.  in.  4.  30' 
3. 00  p.  lu.  4. 25l 
4.45p.iii.,4.2Ui 


.1. 


7. 15  a. 

8.15  a. 

9. 00  .1. 

9. 45  fl. 
10.  UO  a. 
12.00 

1.00  p. 

1.30  p. 

1.  3^1  p. 

2.4."»p. 

3.  15  p. 

4. 45  p. 


6.30 
7.15 
7. 45 
8.30 
O.CO 


m.5.  2'J. 
m  5  lu' 
in.  5. 10, 
m.5.20l 
m.  5.  7U 

111.4.  CO 

m.  4.61*1  11.30 
m.  4.UU  12.00 

m.4.301 

m.  4. 2i>i. 

III.  4. 10 

m.  4. 00| 


a.m. 
a.m. 
a.m, 
a.  m. 
a.m 


a.  m, 
m. 


5.30{  1.4'p.m 

5.50  2.  l.'.r.m 

5.10,  3.  15  p.  Ill 

5.70  3  30  p.m.: 

5.80  4.1-^  p.  111. 

5.00  p.m. 

5.30 

5. 10  6. 45  a.  m. 

8.15  a.m. 

9.00  a.m. 

....  11.30  a.m. 
....  12.30p.m. 


0.90 
0.^0 
0.65 
1.40 
1.30 
1.45 

'i.'33 

"L20 
J.  25 
0. 75 
0.80 


1.45p.  ra.  1.90  . 
2. 30  p.  m.  1.  (H)  . 
3.  15  p.m.  1.40, 
4. 00  p.  m.  1. 40  . 
4.15  p.m.  1.70.. 


7. 15  a.  m.  1. 50  . 

7.45a.m   1.60. 

8.15  a.m.  1.70 

9.  15  a.  ni.  1.50  . 
10  15>i.m.  1.50. 
12. 15  p.  ml.  80. 

1. 15p.m  1.40 


I 
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1  I 

2 

3 

4 

6 

7 

8 

9 
10 
11 
13 
14 
15 
16 
17 
18 
20 


22  11. 

23  11. 

24  12. 
27  3. 


28 
29 
30 
31 


45  a.  m. 
30  a.  in. 
30a.ro. 
30  a.  m. 
00  a.  m. 
45  a.  m. 
00  p.  m. 
30  p.  III. 
no  p.m. 
00  p  m. 
15]),  ni. 
00  a.  Ill . 
30  a.  in. 
i  5  a.  III. 
45  a.  m. 
30n.in. 
00  a.  m. 
30>i.m.i 
30  a.  ni. 
30  a.m. 
15  p.m. 
15  p.  D. 
45  p.  111. 
30  p.  m 


I 


I 


6.55 
6.10 
6.45 
6.55 
5.65 

4  85 
4.75 
4.  .So 
4.50 
4.50 
4.55 

5  25 
14.80 
5.15 
5  55 
5.60 
6.96 
1 1.  20 
'."1. 00 
4.05 
^.00 
4.85 
5.25 
4.70, 


7.15  a.m. 

8.  00  a.  m 
8.45  a.m. 

9.  30  H.  m. 
12. 15  p.  m, 
12  30  p.m. 

1.45  p.m. 
2. 45  p.  m. 
3. 45  p.  m. 
4. 15  p.m. 

6.45  a.m. 
7.45  a.m. 
8.00  a.m. 
8.45  a.m. 
9. 30  a.  m. 


,'6.20'. 
5.80 
6.00 
,6.10 
.5.50 
.4.80. 
,4.90 
4.30  . 
4.  30 
,4.40 

's.'io 

4.  70  . 
4.90 
.5. 30  . 
5.30  . 


00  a.  m.  5. 
30  a.m.  G. 
80  a.  in.  6. 
00  a.  m.  5. 


11. 15a.m., 4. 20  . 
II.  30 a.  m  '4.70. 
12. 15  p.m. [4.  80' 
12. 30 p.m.  14. 70  . 


a00a.m.-7. 


7. 15  a.m..).  05 


5. 00  p.  ro  15. 10 
5. 15  p.m., 4.  50 
6. 45  a.m.  15.  30 
7. 30 a.m  5.00 


3  45  a.  m.  4. 
4.45  a.m.  5. 


1. 
00'    2. 


6. 

I    "• 
I    7. 

H. 

I    0. 

I    3- 


2. 
.  .3. 
OOl    4. 

4. 

5. 


15p.  iq. 
15  p.m. 
15  p.  ni. 
00  p.m. 

00  a.m. 
45  a.m. 
30  a.  m. 
45  a.m. 
45  a.  m. 
45  a.  m. 
30  p.  m. 
15  p.m. 
00  p.  m. 
30  p.  m. 
15|).  m. 
30  p.  in. 
45  p.  m. 
00  p.m. 


9.45  a.m. 
10.45  a  m. 
90  11.45  a.m. 
101  1.15p.m. 
.  I    2.0c  a.  in. 


I 


O.FO' 
0.  5V 
0.00 

0.  75  . 

I 
0.35 

1.  lol 
0.r>5 
0.80 
0.90. 
1.10 
0.05 
0.HO 
0.  85: 
1.30' 
1.251 
1.50' 
0.15 
I.6O' 


2.30  p.m.  1.70 

3. 15  p.m.  1.40 

3.45  p.m.  1.50 


t 


1.45 
1. 70 
L35 
0.60 
0.30 


7.00a.m. 0.80 

7.45  a.m.  1.75 

8.45  a.m.  1.20 

10.00a.m  1.30 

10. 30  a.  in.  1,30 

12.45p.m.  1.50 ' 

1.45p.ni.  1.5)0    

2.  00  p.  Ml.  1.  30 

2.45p  m  1.30 

8.15p.m.  1.60 1 

4.00  p.m.  1.60 ' 

4.80p.m.l.90 

a30a,m  1.40.'"".'!!^*."*  '".'.['. 

6.45a.m  i2.00 

10.45a.m.  1.70 

11.45  a!  m!  2.  io ; ' !  I  *  *. ;  i  I ! . ' .'  I  m ! 

12. 30  p.  m.  1. 90  10.  45  a.  m.  1. 20 
2.  00  p.  m.  1.  30  13. 45  p.  m.  — Ol  10 
2. 45  p.  m.  1.  20     1.  uu  p.  m.      0. 10 
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Record  of  ohiervati&m  of  high  and  loic  water — Con  tinned. 
JANUARY,  1881. 


Higb-water. 

Low-water. 

1 

Smitbville. 

Federal  Point 

BmithTi 

Jle. 

Federal  Puiut. 

(m 

i' 

6 

1 

6 

'i 

Time. 

Time. 

u       Time. 

1  1     Time. 

Time. 

fc 

Time. 

>  1   — 

|| 

> 

1 

1 

7. 45  a.  m. 

1 

.'i  00     fl.  ;tO  A.  tn    .*>.  iO 

7.  OA  A.  m. 

.<).  so     3.  00  n.  m. 

0.80:    5.15  p.m. 

3 

9. 45  a.  in.  15.  90  10. 30  a.  id.  &  40i    8  45  a.  m.  5. 80    4. 15  p.  m. 

1.20 

3.30  p.  m 

"6.' 66 

4 

10. 30  a.  m. 

5.65  11.00  a.m.  5.30,    9. 15  a.m.  5.60    6.00  p.m. 

0,60| .. 

4. 15  p.  in. 

0.30 

5 

11. 30  a.  ni. 

5. 35  12. 30  p.  m.  5.00'  10. 30  a.  m. 
4. 55    1. 00  p.  m.  4. 60  12. 00  m. 

5.30 



6. 45  a.m.  1.30 

4.00n.m. 

0.80 

6 

12.15  p.m. 

4.80 

7.00a.m.|1.80l           :... 

7 

12.45p.ni. 

4.20     1.30  p.m.  4. 10  12. .10p.m. 

4.10    7.30  a.m. 

"o.'oo 

8. 15  a.m. It.  40    7.15  a.m. 

"i.oo 

8 

2. 15  p.m. 

4.10    2. 15  p.m.  8.  80     1.15  p.m. 

4.60,    8.00  a.m. 

1.25;    9.  00a.ro. '1.60!    7.45  a.m. 

1.80 

10 

4. 00  p.  ID. 

3.95    4. 45  p.m.  4. 00 

2. 45  p.  ni., 3. 60 

9. 45  a.  m. 

1.  65  11. 30  n.  m.  2. 00     8.  45  a.  m 

1.30 

n 

5. 15  p.  m. 

4.85 ....     . 

4.30  p.m. 

5.50 

11. 30  a.  m. 

1.45  12.15  p.m. 

1.801  10.45  a.m. 

1.70 

12 

..        A.  4.<)  A.  m.  4.  70 

11.45  a.m. 
12.45  p.m. 

l.io;  12.45  p.m. 
1.15    2.00  p.m. 

1.60'  11.00  a.m. 
1.  70  12.  30  p.  m. 

1..30 

13 

6.  l.'J  i  m .  5. 15;    7. 15  a.  ni!  5. 20 

'.'.'.. 

l.OO 

14- 

7. 15  a.  m.)5. 00    8. 00  a.  m.  5.  00 



1.30  p.m. 

1.10    2.45  p.m. 

1.601  1.  15  p.m. 

0.70 

15 

<».  15  a.  in.  5. 35»   8.30a.m  5.30 

"7V(H)iLm.'5.50 

2. 15  p.  m. 

1.00    3.00p.ni. 

1.701    1.30  p.m. 

1.20 

17 

8. 30  a.  in.  5.  HO    9i  15  a.m.  5.30    &30a.m 

5.Hi 

3.00  p.m. 

1.00    4. 15  p.  ni.  1.70    2.4.ip.ni. 

0.8J 

18 

9. 15  a.  m  5. 25  10.  00  a.  m.  5. 20    9. 15  a.  m. 

5.20 

3.45  p.  m. 

0.80    4.45  p.m.  1.60    3.15  p.m. 

O.W) 

19 

9.  45  a.m.  5. 40  10. 45  a.  m.  5. 30    9.30  a.m. 

.5.20     4.00  p.m. 

1. 10    5. 15  p.  m.  1. 70    3. 4.=i  p.  m. 

0.90 

20 

10. 15  R.  m.  5. 35  11. 30  a.  m.  6^30  10. 15  a.  m. 

5.30'    4.30  p.m. 

1.50;    5. 30  p.  m.  2. 10,    4. 15  p.m. 

1.60 

•-^1 

11.  00  ft.  m.  5. 00  12. 15  p.  m.  5. 10,  11. 15  a.  m. 

4.70!    5.15  p.m. 

1.161 i....i    4.45p.m. 

0.60 

22 

11.  45  a.  m.  4. 50j  12. 45  p.  m.  4. 5o'  IL  30  a.  ro. 
1. 45  p.  m.  3. 951    2. 15  p.  m.  3. 90'  12. 46  p.  m. 

4.00 
3.80 

7. 15  a.  m. 
7. 45  a.  m. 

1.50 
1.00 

I 1 

24 

9. 15  a.  ml  40    8.30  a.m. 



1.30 

25 

2. 30  p.  m.  4  O.V    3. 1 5  p.  m.  4. 10 

1.30p.m.  3.80 

8. 45  a.  m. 

1.  lo;    9. 15  a.m.  1.50    9.30  am. 

1.00 

26 

4.  15  p.m.  4.30     5.  Otfp.  m.  4.  30 

3. 15  p.  m.^.  60 
5.15p.m.'4.20 

10. 00  a.  m. 

0.80  11.15H.m.|l.50  10.00  a.m. 

0.60 

27 

5.  00  p.  m.  4. 30    5. 30  p.  m.  4. 20 

11.15  a.m. 

0. 20  12. 80  p.  ni.ll.  20  10. 45  a.  m. 

—0.20 

28 

6.  15  p.m.  4. 90 

5. 46  p.  m.,4. 60 

12.15  p.m. 

0.20     1.45  p.m.  1.10  11.45  a.m. 

0.20 

29 

6.  45  M.  7n.  5. 70 

7. 45  a.  m.  5. 50 

•  -- ...|.... 

1. 45  p.  m. 

—0.10    2.45  p.m.  1.10    1.00  a.m. 

—0.  40 

31 

8. 30  a.  m.  5. 60 

9. 15  a.  m.  5. 3i; 

1 

8. 30  a.m.  5. 80 

a  00  p.m. 

—0.10,    4.30  p.m.  1.10    2.30  a.m. 

1                           1 

—0.50 

FEBRUARY,  1881. 

1 

9. 15  a.  m.  5. 90  10. 15  a.  m.'5.  HO    8. 45  a.  m.  5. 70    4. 00 p.  m. 

1                    1        1 
0.25    6.00p.m.'1.30    3.15  p.m. 

-0.30 

2 

10. 15  a.  ra. '5.  50  11.30  a.  m.  5.  30    9. 15  a.m.  5.90    4.30  p.m. 

0.30,    6. 15  p.m.  1.30,    4.00  p.m. 

0.40 

8 

10. 45  a.  m.:5L  25  11. 45  a.  m  |5.  00  10. 30  a.  m.  5.  50    5. 15 p.  m. 

0.65 ..       4.30p.m. 

0.60 

4 

11.45  a.m.  4.  65  12.30p.  m.  4.50  H.  30  a.m.  4. 80 

6. 15  a.  m. 

0.80    6.45  a.m.  1.50    4.80p.m. 

0.80 

5 

12. 30  p.  m  4. 30    1. 00  p.  m. i4. 20  12. 15 p.  m.,4. 30 

6. 45  a.  m. 

1. 10    7. 45  a.  m.  1.  50 

7 

2. 30  p.  m.  4. 10    3. 15  p.  m.  3. 80    2. 00  p.  m  ;4. 30 

8. 30  a.  m. 

1.70  10. 00  a.m.  1.70 

9.  30  a.  m. 

'*2.'i6 

8 

3.  00  p.  m. 4. 40    4. 00  p.  m.  3.  90    2.30  p.  nuU  80 

9.30  a.m. 

1.80  10.30  a.m. 

1.70 

9. 30  a.  m. 

1.80 

0 

5.  00  p.  ni.  A.  15    5. 00  p.  m.  4.  00    4. 15 p.  m.l3. 90 

10. 30  a.  m. 

1.70  11.15  a.m. 

1.80 

10. 15  a.  m. 

1.60 

10 

5. 15 p.  m. !3. 80    0. 00  p.  m. l3. 80!    5. 15  p.  m.;3. 80|  11. 30  a.  m. 

1.00  12.45  p.m. 

1.40' 11.15  a.m. 

1.00 

11 
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2. 30  p.  m. 
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4.00,  3.15  p.m. 
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4. 
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30  p.  m. 

45  a.m. 
80  a.  m 
15  a.m. 
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1.70 
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4.  35. 
4.40 
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4.  95' 
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4.10,  0. 
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00  p.m. I 
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00  p.m. 
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LIS  p.ro. 
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3. 30  p.  ro 
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27 
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Fedei  al  Point. 


Time. 


0.45a.m.'3.75 
It.  00 a. m '3.60 
11. 45  a.m.  3. 80 


10. 30  a.  m. 
11.30  a.  m. 
12.15  p.m. 


12. 45 p.m.  4. 20 
1. 15  p.  in.  4. 25 
4.00  p.m.  4.60 
5. 00  p.m.  4. 80 
5. 15  p.m.  4.  20 
5.45  p.m.  5.  05 
5. 45  a.m. '4. 20 
6. 15  p.m.  5. 20 
6. 45  a.m. '4. 20 
7. 15  p.m.  5.6.51 
7. 3U  a.  m.  4. 75, 
0. 15  a.  m.  5. 05 
10. 00  a.  m.  5. 35' 
11.  00  a.  m.  .5. 45 
11. 46  a.  m.  5. 30 
1.00p.m.5.25i 
1.45  p.m.  5. 20 
4. 00  p.  III.  5. 50 
4.45  p.m.  6.00 
5.  30  p.  ra.  6.  00 
6. 15  a.m.  5. 15 
6. 30  p.m.  6. 25 
6. 45  a.  m.  5.  50 
7.00  p.m.  6.60 
7. 45  a.  m.  5.  20 
9.00  a.m.  4.55 
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4.60 
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7. 15a.m 
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6. 45  a.  m. 

8.45  a.m. 

9.15  a.m. 
10. 00  a.  m. 
11.15  a.m. 
12.15  p.m. 

1.30  p.m. 
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3. 30  p.  m. 

5. 15  p.  m. 

5. 30  a.  m. 

5. 15  p.  m. 

6. 30  p.  m. 


4.70 
5.00 
5.30 
5.30 
5.30 
6.30 
5.30 
5.50 
5.80 
6.00 
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6u50 


1.45p.  m 

3. 30  p.  m. 

4. 15  p.  m. 

5.15  p.m. 

6.00  a.m. 

7. 00  a.  m. 
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9. 45  a.  m. 
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0.55 

0.95 

1.00 

1.11 
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0.00 
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2.00  p.m. 
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6. 00  p.  m. 

7.00  a.m. 

8. 1  0  a.  m 
9.00a.m 

0.50  10.45  a.m. 
0.75:  10.30  a.m. 
0.9U  12.15  p.m. 
1.10    1.00  p.m. 


1.00  p.m.  1.40 


8. 00  a.  m. 
9.  30  a.  m. 
10.00  a.m. 


1.00 

1. 20  2. 30  p.  m 
L  50  3. 30 1>.  ui. 
1.60  4.00  p.m. 
1.70  5.30  p.m. 
1. 60  6. 00  a.  in. 
1.30  7.15  a.m. 
1.20  8.45  a.m. 
1.30  9.45  a.m. 
1.50  10.30  a.m. 
1.60 


1.30  p.m.  1.80 


4.90,  6. 45 a. m.  5. 10|  1.46p.m.  1.10  2. 15p.m.'l.70  12.46p.m. 
4. 40  8. 15  a:  m.  4.  50  3.  00  p.  m'  1. 20  4.  00  p.  m.  1. 6U  2.  00  p.  m. 
4.30  8. 30  a.  m.  4. 60!  3.45  p.m.  1.2o'  4. 15  p.m.  1.60  2.45  p.m. 


I 


0.40 
0.80 
1.30 
1.30 
1.00 
0.70 

o.eo 

1.30 
1.20 


1.20 
1.20 
1.30 


letter  of  collector  of  customs  at  wilmi.vgton,  north  carolina. 

Custom  Housk,  Wioungton,  N.  C, 

CoUector'H  Office,  July  5,  1881. 
Sir:  Complyiog  to  your  request  of  the  4th  in&tant.  I  h<  r«-with  luinish  you  v^ith  the 
amount  of  customs  reveuue  collections  at  the  port,  of  Wilmington,  N.  C,  for  the  fibcal 
year  ending  June  30,  1881,  amounting  to  $69,359.85. 

It  is  very  gratifying  to  me  to  he  able  to  state  that  there  has  been  an  increase  of  about 
25  per  cent,  over  the  collections  for  the  fiscal  year  ending  June  30,  lc80. 
Very  respectfully^ 

W.  P.  Cannaday, 

CoUeclor. 
Henry  Bacon,  Esq., 

Ab9iatant  Engineer, 


commercial  STATISTICS. 

Chamber  of  Commerce, 
WilmiitgioM,  N.  C,  Jnne  30,  1881. 

Colonel  :  I  herewith  forward  statistics  relating  to  the  ocean  commerce  of  this  port, 
foreign  and  coastwise,  for  past  five  Tears. 

You  will  observe  tht*  increase  is  a  mir  per  centage  in  the  aggregate,  but  largest  in  the 
article  of  cotton  foreign,  also  lumber  foreign  and  coastwise.  Both  or  these  will  largely 
increase  in  the  future,  especially  when  16  feet  depth  at  low-water  is  obtained. 

Owners  of  large-class  foreign  stch-mships  and  sailing-vessels  have  expressed  determi- 
nation to  run  their  ships  to  this  port.  First-class  steamers  between  this  and  coastwise 
ports  are  in  contemplation,  and  railroa<l  connections  with  the  far  West  will  be  con- 
summated as  soon  as  we  have  desired  depth. 


Digitized  by 


Google 


934    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

I  trust  CoD)(re8s  will,  at  its  next  session,  appropriate  snfficient  means  to  complete 
the  project  of  obtaining  16  feet  at  low- water  from  Smithville  to  Wilmington,  also  con- 
tinning  operations  in  Bald- Head  Channel  to  such  depth  over  IH  feet  as  may  be  obtain- 
able. This  is  a  work  of  acknowledged  merit,  producing  results,  beuelicial  to  the 
commerce  of  the  world  and  in  many  other  manners  to  our  own  national  government. 
With  respect,  yours,  truly, 

A.  H.  Van  Bokelen, 
Premdent  Chambtr  of  Commerce, 
Lieut.  Col.  Wm.  P.  Craiouill, 

Untied  States  Engineer  Corps. 


Shipmvnta  from  Port  of  Wilmington^  X.  C,  of  principal  articles  of  export  for  twelve  months 
ending  'Mnt  May,  for  Jive  yiars. 


Cotton.   ! 

j 

2  » 
•  ■3 

Casks. 

54,203 
29,950 

Rosin'. 

Barrels. 

444,754 
50,916 

Tar. 

Barrels 
and  cases. 
15, 147 
47, 203 

1   ^ 

i| 

It 

Barrels. 
85 

1 

Feet. 

16  053  A! 5 

1 

a 

i 

1881. 
Foreign 

1 
Bales.    1 

79.810  ! 
47.895  . 

Xumber. 

CoiMtwis6 .................. 

12, 197     26, 306, 019  ;  4.  621,  055 

Total 

127. 705 

■    . 

36,586 
39.663, 

84,153 

77,213 

28, 987 

496, 670 

62,350 

12, 282  ;  42,  359, 634     7. 647, 024 

1880. 

Foreign ,.. 

Coast  wlae 

472,792 
38,390 

11.963 

44,789 

95       9, 315,  580     3. 258,  975 
12, 457     20, 030, 092     4,  318, 475 

Total 

76.  249 

64,431 
45,791 

106,200 

83.322 
16, 182 

511, 182 

443,603 
66.265 

66.752 

24. 517 
45,864 

12, 562 

29, 345. 672     7,  577. 450 

1879. 

Foreign 

Coastwise 

533 
10, 107 

8, 783, 735     2, 613, 105 
9.494,220     4,607.450 

Total 

110,222 

99.504 

509,958 

70,381 

10,640 

18, 277, 955     7, 220,  555 

1878. 

Foreign 

Coastwise 

56.667 
68,370 

91.  3U 
18,450 

477,488 
75, 343 

32.558 
31,388 

1.393 
10. 013 

1 
8, 889, 098  ;  2. 2»5.  299 
7,  916.  823  ,  4,  552.  300 

Total 

125,087 

3<^,480 
74,394 

109,  762 

552,  a31 

63,946 

11.406 

16,  805, 921 

6,847,599 

1877. 
Foreign     

75, 2?4 
22.597 

389,518 
114,309 

33.018 
39,782 

2.005 
10,107 

8.  918,  741 
7, 945.  991 

2  824  234 

Coastwise 

4,387.828 

Total 

110, 874 

97,821 

503,827 

72.800 

12,202 

16,  864. 732  '  7, 2t2.  0«2 

In  addition  to  above,  a  variety  of  products  and  manufactures  of  this  and  other  Stages 
make  up  the  valuation  of  foreign  and  coastwise  shipments  for  years  ending  Mav,  \8SU 
$12,481,3:W;  May,  1880,  $10,224,396;  May,  1879,  $10,644,138.  Value  of  inward  cargoes 
are  estimated  at  $5,000,000  to  $8,00i),000  annually. 


Statement  of  steamships  and  sailing  vessels^  ore*'  60  tonsj  engaged  in  ocean  commerce  onlifj  de- 
parting with  full  cargoes^  from  the  port  of  mimington^  N.  C.^for  twtlre  months  preceding 
the  31«(  day  of  May^  for  five  years. 


Vesaels. 


1881.      I     1880. 


1879.      I      1878. 


1877. 


To  foreign  porta 

Tonnage         — 

To  American  ports. 
Tonnage  

Total  vessels 

Total  tonnage 


300 
101.228  , 

280 
125,974 

589 
227,202 


317  I 
97,259 

269  ' 
121,061  . 

5.% 
218. 3^0 


288  I 
91.684 

262 
118, 776 

540  I 
210,400 


258 
80.843 

299  I 
123,  .558  I 

557 
204.401 


224 
69,763 

324 
135.677 

551 
205,340 


The  steady  increase  of  foreign  commerce  and  increased  capacity  of  vessels  engaged 
in  same  gives  evidence  of  the  benetits  already  gained  by  what  additional  de|>th  of  waters 
has  been  obtained.  Assurance  of  large  increase,  boto  foreign  and  domestic,  as  soon  as 
depth  of  16  feet  is  obtained  from  Smithville  to  city,  comes  from  various  quarters. 
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G  25. 

DEEPENING  ENTRANCE  TO  SAINT  JEROME'S  RIVER,  MARYLAND. 

United  States  Engineer  Office, 

Baltimore^  Md,y  December  10, 1880. 
General  :  I  received  to  day,  embodied  in  the  letter  from  your  office 
of  December .15,  a  resolution  of  the  Senate,  dated  December  13,  which 
is  in  the  following  words  : 

Reaolredy  That  the  Secretary  of  War  be  rcque8t<*d  to  furnish  to  the  Senate,  at  the 
earliest  practicable  period,  au  estimate  of  the  cost  of  deepeniug  the  entrance  to  Saint 
Jerome's  River,  in  Maryland,  so  as  to  make  it  an  available  harbor. 

It  is  supposed  the  ''  Saint  Jerome's  River"  mentioned  is  Saint  Jerome's 
Creek,  which  empties  into  Che^iapeake  Bay  about  five  or  six  miles  north 
of  Point  Lookout,  at  the  mouth  of  the  Potomac  River. 

The  resolution  of  the  Senate  gives  no  idea  of  the  character  of  craft 
for  which  the  proposed  harbor  is  to  be  made  available.  This  informa- 
tion is  essential  in  order  to  a  determination  of  the  proper  width  and 
depth  to  be  given  to  the  entrance  of  the  creek. 

1  am  informed,  however,  by  the  assistant  United  States  Commissioner 
of  Fisheries,  in  person,  that  the  resolution  was  introduced  in  the  interest 
o4'the  Fish  Commission. 

An  examination  of  the  locality  was  made  last  summer,  under  the 
supervision  of  the  Fish  Commission,  by  Mr.  William  R.  Button,  a  civil 
engineer  of  skill  and  experience. 

The  estimates  submitted  below  are  derived  from  intbrmation  based 
upon  his  examination,  and  are  believed  to  be  reliable,  though  only  claim- 
ing to  be  approximate.  To  accomplish  the  object  indicated  by  the  Fish 
Commissioner  and  the  resolution  of  the  Senate,  will  require  the  sum  of 
$6,500. 

Very  respectfuUy,  your  obedient  servant, 

Wm.  p.  Craighill, 

Major  of  Engineers* 

Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers^  U,  S.  A. 


REPORT  OF   MR.   W.    R.   UUTTON,    ASSISTANT  ENGINEER. 

Baltimore,  Md.,  December  16,  1880. 

Colonel  :  I  herewith  suhmit  an  estimate  of  the  cost  of  opeomg  a  chanuel  into  Saiu  u 
Jerome's  Creek. 

Maj.  T.  H.  Fercuson,  fish  commissioner  of  the  State  of  Maryland,  informs  me  that  a 
channel  is  needed  into  the  south  prouj;  of  Saint  Jerome's  Creek,  4  feet  deep  and  25  fiet 
wide.  It  will  he  necessary  to  make  a  channel  at  least  (>  fi'et  deep  below  mean  low- 
water,  to  enable  a  dredge  to  work  in  it,  and  also  to  permit  boats  to  enter  at  extreme 
low  stages  of  the  water.  An  estimate  is  therefore  presented  for  a  channel  (J  ftM't  deep 
and  25  leet  wide  at  bottom.  But  a  channel  of  this  width  will  be  too  narrow  for  easy 
navigation,  and  1  have  therefore  submitted  a  supplemental  estimate  for  increasing  its 
width  to  40  feet. 

The  resolution,  however,  calls  for  an  estimate  of  the  cost  of  making  the  creek  a  safe 
and  practicable  harbor.  There  is  deep  water  (12  to  15  feet)  in  the  month  of  the 
creek,  and  deep  water  inside,  although  the  extent  of  it  is  not  known  with  accuracy. 
But  there  is  a  bar  off  the  mouth  having  but  4  feet  at  mean  low-tide.  The  creek  will 
be  forme<l  a  practicable  harbor  for  any  vessels  which  will  probably  have  occasion  to  use 
it,  by  the  opening  of  a  channel  through  the  bar  to  a  4epth  of  9  feet  below  medn  low 
water,  and  100  feet  in  width. 
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The  material  to  be  excavated  in  making  the  smaller  channel  will  be,  to  Bome  eitent 
mnd,  bat  chiefly  sand  and  shells,  which  may  be  deposited  on  one  side  withour  further 
haudliug.  That  upon  the  bar  is  altogether  sand,  which  can  be  removed  in  scows  and 
deposited  in  deep  water  at  a  very  short  distance. 

ESTIMATE  OF  THE   COST  OF  OPENING  CHANNELS   AT   SAINT   JEBOME'S   CREEK,    CHESA- 
PEAKE BAY. 

1.  Channel  25  feet  wide,  6  feet  deep  below  mean  low-water,  13,560  cnbic 

yards  of  dredging,  at  20  cents $2,712  00 

Surveys,  superintendence,  and  contingencies,  15  per  cent 401  80 

3,113  80 

2.  Additional  sum  to  increase  the  width  of  channel  from  25  feet 

to  40  feet,  5,068  yards,  at  20  cents |1,013  60 

Add  10  per  cent.,  as  above 101  30 

1,114  90 

4,228  70 

3.  Cut  through  bar  Opposite  the  month  of  Saint  Jerome/s  Creek,  to  give  9 

feet  at  mean  low-water,  100 feet  wide,  9,900  yards,  at  20  cents; 1, 9»?0  OO 

Ten  per  cent,  for  superintendence  and  contingencies 198  00 

2, 178  00 

Respectfully, 

Wm.  R.  Huttox, 

Civil  Enffineer? 
Col.  W.  P.  Craigiiill, 

United  StaU$  Enginetr, 
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IMPROVE>rENT  OF  THE  HABBOBS  AT  WASHINGTON  AND  GEOBGETOWN, 
DISTRICT  OF  COLUMBIA,  AND  AT  BBETON  BAY  AND  SAINT  JEROME'S 
CREEK,  MARYLAND;  OF  THE  CHANNEL  AT  MOUNT  VKRNON,  VIR- 
GINIA; OF  RAPPAHANNOCK  RIVER;  OF  TRIBUTARIES  OF  THE  LOWER 
POTO] 
LINA. 


REPORT  BY  MR,  8,  T.  ABERT,  UNITED  STATES  CIVIL  ENGINEER,  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1881,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

United*  States  Engineer  Office, 

Washingtouj  D.  C,  Augmt  10,  1881. 
General:  I  have  tbe  honor  to  submit  herewith  my  annual  report 
relating  to  the  works  of  river  and  harbor  improvement  under  my  charge 
for  the  fiscal  year  ending  June  30, 1881. 

Very  respectfully,  your  obedient  servant, 

S.  T.   ATBERT, 

United  States  Civil  Ungineer, 
Brig.  Gen.  H.  G.  Wright, 
Chief  of  Engineers^  U.  8.  A. 


H  I. 

IMPROVEMENT  OF  HARBORS   AT  WASHINGTON  AND  GEORGETOWN,  DIS- 
TRICT OF  COLUxMBIA. 

HISTORY    OF   THE  IMPROVEMENT. 

The  improvement  of  the  harbors  at  Washington  and  Georgetown, 
District  of  Columbia,  comprising  that  part  of  the  Potomac  River  along 
the  water  front  of  the  cities  of  Washington  and  Georgetown,  was  defi- 
nitely commenced  under  the  direction  of  tbe  Chief  of  Engineers,  July  11, 
1870,  when  an  appropriation  of  $50,000  was  made  for  the  improvement 
of  the  Potomac  River  between  the  Long  Bridge  and  the  city  of  George- 
town. This  appropriation  was  expended  in  dredging  a  channel  200  feet 
wide  and  15  feet  deep  at  low-water  through  tbe  bar  which  has  existed 
for  a  long  period  and  formed  the  i)riucipal  obstruction  to  the  navigation. 
The  channel  was  completed  in  December,  1871,  the  improvement  having 
been  In  the  charge  of  Maj.  N.  Miehler,  Corps  of  Engineers,  until  Novem- 
ber, 1870,  when  it  was  transferred  to  Maj,  William  P.  Craighill,  Corps 
of  Engineers. 

937 
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By  act  of  Congress  approved  March  5, 1872,  a  Board  of  Survey  was 
created  in  order  to  prepare  a  plan  for  the  permanent  improvement  of 
Washington  and  Georgetown  harbors. 

The  plan  recommended  by  this  Board,  providing  for  the  reclamation 
of  tbe  flats,  deei^ening  and  widening. the  Virginia  Channel,  and  the  cor- 
rection of  the  curvature  of  the  river,  has  been  fully  described  in  previous 
annual  reports,  and  will  be  found  at  length  in  Senate  Mis.  Doc.  No.  15, 
forty-second  Congress,  first  session. 

On  March  3, 1873,  an  appropriation  of  $50,000  was  made,  but  was  not 
exi)ended  during  that  year. 

In  ihe  river  and  harbor  act  of  June  23, 1874,  it  was  provided  that  this 
appropriation  be  applied  to  dredging  the  Virginia  Chamel,  and  that  the 
exc^avated  material  be  deposited  so  as  to  conform  to  the  plan  of  the 
Board  of  Survey. 

The  improvement  was  transferred  to  my  charge  in  July,  1874,  and 
during  the  fiscal  year  ending  June  30, 1875,  a  channel  200  feet  viide  and 
15  feet  deep  wjts  dredged  through  the  bar  above  the  Long  Bridge  and 
through  a  bar  near  Giesborough  Point.  The  balance  of  the  appropria- 
tion was  applied  to  the  removal  of  3  rocks  in  Georgetown  Harbor  in  1876, 
by  hired  labor.  The  details  of  this  work  are  contained  in  the  report  of 
the  CLief  of  Engineers  for  1877,  part  1,  page  351. 

The  high  freshet  which  occurred  November  25, 1877,  resulted  in  large 
deposits  of  sediment,  reducing  the  depth  to  9  feet  at  low-water  on  the 
bar  below  Easby's  Point. 

The  river  and  harbor  act  of  June  18,  1878,  appropriated  $50,000  for 
the  continuation  of  the  improvement,  $20,000  to  be  expended  on  the 
Washington  Channel,  and  $30,000  on  the  Georgetown  Channel.  The 
contractors,  Messrs.  Brainard  &  Rice,  to  whom  the  contract  for  dredsr- 
ing  was  first  awarded,  after  doing  a  small  amount  of  work,  failed,  and 
their  contract  was  annulled,  their  sureties  also  having  failed  to  do  the 
work. 

The  dredging  was  re-let  January  5, 1879,  and  the  new  contract  awarded 
to  Messrs.  George  C.  Fobes  &  Co.,  of  Baltimore,  Md.  Under  this  con- 
tract a  channel  was  dredged  along  the  Washington  wharves  to  a  width 
of  2<X)  feet  and  depth  of  12  to  13  feet  at  low-water,  extending  from  a 
point  near  tlie  Long  Bridge  to  the  upper  end  of  the  Arsenal  Grounds. 

This  portion  of  the  contract  was  completed  July  9,  1879. 

Under  the  same  contract  a  channel  200  feet  wide  and  16  feet  deep  at 
low-water  was  dredged  through  the  bar  above  the  Long  Bridge  in  the 
Georgetown  Channel.  This  portion  of  the  contract  was  completed  April 
14,  1880. 

The  river  and  harbor  act  approved  March  3,  1879,  appropriated 
$50,000  for  this  improvement,  $20,000  of  which  was  directed  to  be  ex- 
pended in  Washington  Channel  below  the  Long  Bridge,  and  $30,000  in 
Geor;:etown  Harbor  and  Channel. 

As  the  Georgetown  Channel  was  completed  to  the  dimensions  above- 
named,  under  the  previous  appropriation,  it  was  decided  not  to  expend 
that  portion  of  the  appropriation  of  1879  designated  for  Georgetown 
Harbor  and  Channel,  until  the  depth  over  the  bar  had  been  materially 
reduced,  .nud  that  sum  yet  remains  unexpended. 

Under  that  portion  of  the  appropriation  of  1879  designated  for  Wash- 
ington Channel,  a  contract  was  made  with  George  C.  Fobes  &  Co.  for 
deepening  Washington  Channel.  At  the  close  of  this  contract,  June  3, 
1881,  the  channel  for  a  width  of  75  feet  next  the  wharves  had  been  deep- 
ened to  15  feet  at  low-water. 
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WOBK  OF  THE  PAST  FISCAL  YEAB. — WASHINGTON   CHANNEL. 

The  river  and  harbor  act  approved  June  14, 1880,  appropriated  $40,000 
for  "continuing  tlie  improvements,  including  the  removal  of  rocks.'' 

Under  this  appropriation  specifications  M-ere  prepared  for  dredging 
the  Washington  Channel,  and  with  a  view  to  subsequently  deciding 
upon  the  deposition  of  the  dredged  material,  proposals  were  invited  by 
public  advertisement  for  depositing  it  at  either  of  two  localities,  desig- 
nated respectively  as  Ilaibor  Flats  and  Potomac  Flats.  By  the  first  was 
meant  that  portion  of  the  river  immediately  below  the  Long  Bridge  and 
between  the  two  navigable  channels.  By  the  second  was  meant  any 
locality  below  the  city,  suflBciently  removed  from  the  channel  and  other- 
wise suitable  for  dumping,  which  the  bidder  might  be  able  to  find. 

The  following  bids  were  received  and  opened,  September  11,  1880. 

Ahfttract  of  proposaU  for  dredging  in  Washington  Channel,  Harbors  of  Washington  and 
Georgttowny  D.  C,  opened  September  11,  1880. 


No. 


Name  and  addreea. 

For  deposit  on   Potomac 
Flats,  per  cubic  yard. 

n 

s 

$0  21 

26 

28 

1880. 
Oct.  15. 

1 

•5 

1 

1881. 
June  30. 

Number  and  kinds  of 
machines. 

P 

1 

National    Dredging     Com- 
pany, 1420  New  York  ave- 
nue, Washington,  D.  C. 

Thos.  P.  Morgan,  jr.,  Cum- 

$0 14 

22 

17 

The  requisite  maohin- 
erj- 

Clam  shell 

Ott.ydt. 
800 

berland,  Md. 
Frank  Pideeon.jr.,  116  Wall 
street,  New  York  City. 

Sept.ll. 

June  30. 

Two  Osgood  dredges. . 

or 
more. 

The  National  Dredging  Company  were  the  lowest  bidders  for  both 
localities  of  deposit,  and  it  was  held  that  inasmuch  as  the  appropriation 
was  for  "continuing  the  improvements"  provided  for  by  the  act  of  March 
3,  1879,  which  directed  that  the  amount  therein  appropriated  "be  so 
expended  as  to  produce  the  greatest  immediate  benefit  to  navigation,'' 
that  bid  must  be  accepted  which  permitted  the  greatest  amount  of  mate- 
rial to  be  taken  from  the  channel. 

The  contract  was  accordingly  awarded  to  the  National  Dredging 
Company  at  14  cents  per  cubic  yard,  deposited  on  the  Potomac  Flats, 
and  articles  of  agreement  were  entered  into  with  them  October  9, 1880, 
the  work  to  begin  on  or  before  March  1, 1881,  and  to  be  completed  on 
or  before  June  30,  1881. 

Early  in  the  spring  the  contractors  brought  their  plant  around  and 
the  channel  was  laid  out  for  work,  but  their  eflforts  to  find  a  dumping 
ground  were  fruitless,  all  suitable  localities  being  claimed  by  the  owners 
of  cadjacent  lands  as  valuable  to  them  for  fishing  privileges,  and  the  con- 
tractors threatened  with  injunctions  and  suits  for  damages  in  case  they 
were  used  for  dumping  grounds. 

The  contractors,  under  date  of  March  26,  1881,  communicated  the 
obstacles  in  the  way  of  a  fulfilment  of  the  contract,  by  the  terms  of 
which  they  were  required  to  find  dumjiing  grounds,  and  while  avowing 
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their  readiness  to  proceed  in  its  execution  if,  by  any  means,  the  requisite 
dumping  grounds  could  be  secured  to  them  by  the  government,  asked 
that,  in  case  such  arrangements  could  not  be  made,  their  contract  be 
annulled.  There  being  no  practicable  way  in  which  the  dumping  grounds 
could  be  secured  (except  at  the  risk*  of  involving  the  government  by 
claims  for  damages  in  invading  private  rights,  or  by  an  outlay  for  the 
purchase  of  these  rights,  which  could  not  be  recommended  on  the  part 
of,  the  government,  nor  reasonably  demanded  of  the  contractors),  it  was 
recommended,  March  28,  1881,  that  the  contract  be  annulled,  and  that 
the  amount  available  therefor  be  added  to  the  amount  appropriated, 
March  3, 1881,  and  let  under  a  new  contract. 

This  accommodation  was  approved  June  6,  1881,  and  the  contract 
annulled  by  order  of  the  Secretary  of  War. 

Acconlingly  estimates  were  made,  and  specifications  prepared  for 
work  with  the  combined  funds  of  the  two  appropriations,  from  theformer 
of  which  $10,000  had  been  reserved,  and  from  the  latter  $15,000  set 
apart,  for  the  removal  of  rocks  in  Georgetown  Harbor. 

Proi)osals  were  solicited  by  public  advertisement  dated  June  9, 1881, 
to  be  opened  July  9, 1881. 

GEORGETOWN  HARBOR  AND  CHANNEL. 

No  work  was  done  during  the  year  itpon  Georgetown  Channel  for  the 
reason  stated  before,  that  a  channel  suflftcient  for  the  needs  of  commerce 
had  been  obtaine<l  by  work  under  a  previous  appropriation. 

Georgetown  Harbor  was  again  examined  for  rocks,  several  of  which, 
not  hitherto  located,  were  found,  located,  and  minutely  surveyed  by 
soundings  from  rafts  anchored  over  them. 

Estimates  of  the  amount  of  excavation  needful  to  secure  safe  passage 
to  vessels  over  them  were  made,  and  specifications  prepared. 

Proposals  for  the  work  were  solicited  by  advertisement  dated  June  9, 
1881,  the  propos9>l8  to  be  opened  July  9, 1881. 

THE  FLOOD   OP  FEBRUARY,  1881. 

The  year  was  marked  by  a  flood  unprecedented  in  the  extent  of  its 
encroachment  upon  the  city  limits  as  well  as  in  the  amount  of  damage 
inflicted  ui)on  shipping  and  wharf  property. 

The  winter  had  been  unusually  severe  in  the  long  continuance  and 
intensity  of  its  period  of  cold,  during  which  23.2  inches  of  snow  had 
fallen  and  unusually  thick  ice  had  formed  over  the  river.  A  rise  of 
a  few  feet  only  in  the  river  from  rains  and  melted  snow  caused  a  break- 
ing up  of  this  ice,  which  gorged  and  so  obstructed  the  water-way  that, 
although  the  freshet  above  Georgetown  did  not  attain  the  height  of  1877 
by  3  feet,  it  rose  to  a  height  of  12.25  feet  above  low-water  at  the  Long 
Bridge,  or  3.19  feet  higher  than  the  freshet  of  1877. 

The  accompanying  map  exhibits  the  line  of  overflow,  and  the  profile 
shows  the  water-suiface  of  both  floods. 

The  ice  broke  at  Georgetown  about  1  a.  m.  on  Saturday,  February  12, 
1881,  the  stage  of  the  river  being  2  to  3  feet  above  high-tide,  but  rap- 
idly rising  as  the  ice  passed  down  and  added  to  the  gorge  below,  until 
the  highest  water  was  peached  at  7  p.m.,  being  about  .8  of  a  foot  higher, 
than  the  flood  of  1877. 

At  Georgetown  comparatively  little  damage  was  done,  owing  chiefly 
to  the  precautions  taken  to  secure  shipping  and  movable  property  on 
the  wharves.    Along  the  Washington  wharves  the  ice  began  to  break 
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about  2  a.  m.,  the  water  being  4  to  5  feet  above  high-tide,  and  moved 
off  rapidly  with  the  current,  the  channel  at  times  being  nearly  clear  of 
ice. 

That  the  gorge  did  not  first  form  at  the  Long  Bridge,  so  far,  at  least, 
as  concerned  the  Washington  Channel,  is  proved  from  the  fa^jt  that  be- 
tween 3  and  4  o'clock  a.  m.,  on  Saturday,  February  12,  a  longboat  and 
several  scows  were  swept  away  from  Seventeenth-street  Wharf  and  car- 
ried through  the  Washington  draw,  and  the  longboat  was  found  during 
Saturday  lodged  in  the  gorge  below  Arsenal  Point,  the  scows  having 
been  carried  still  further  down  the  river. 

The  complete  gorge  was  formed  below  Arsenal  Point,  commencing 
about  7.30  a.  mi,  and  the  successive  additions  of  floating  ice  soon  caused 
it  to  extend  to  the  Long  Bridge. 

Whether  a  gorge  was  complete  across  Georgetown  Channel  at  this 
point  before  the  lower  gorge  extended  to  the  bridge  is  not  determined, 
but  subsequently  to  it  the  gorge  became  complete  the  whole  length  of 
the  bridge.  It  is  believed,  however,  from  the  fact  that  large  quantities 
of  ice  came  across  the  flats  above  the  Long  Bridge  and  passed  through 
the  Washington  Channel,  that  a  gorge,  independent  of  that  below,  was 
formed  across  Georgetown  Channel  at  the  Long  Bridge,  at  or  about  the 
time  of  its  formation  below. 

By  9  a.m.  the  entire  water-way  of  the  Long  Bridge  was  choked.  An 
occasional  movement  of  short  duration  only  served  to  jam  the  ice  more 
closely  and  raise  it  higher,  until  the  water  passed  over  the  causeway 
and  2.2  feet  above  it.  The  pressure  upon  the  bridge  became  greater 
than  it  could  withstand,  and  about  8.30  p.  m.  three  spans  of  the  north 
end  gave  way  and  were  swung  around  upon  the  flats  below.  Thismove^ 
ment,  together  with  a  break  in  the  railroad  embankment  between  the 
river  and  Fort  Eunyon  (which  is  one-third  of  a  mile  from  the  Virginia 
end  of  the  Long  Bridge,  and  on  the  railroad  to  Alexandria),  1,000  feet 
in  length,  so  far  relieved  the  pressure  that  no  further  damage  was  done 
the  bridge. 

By  Sunday  morning  the  water,  which  had  been  2J  feet  higher  on  the 
Washington  wharves  than  in  the  freshet  of  1877,  wa«  off  the  wharves, 
but  large  piles  of  ice  remained  upon  them,  and  many  which  escaped  seri- 
ous injury  from  lateral  pressure  while  the  ice  was  running,  were  crushed 
when  the  water,  by  its  subsidence,  withdrew  it^  buoyant  support. 

As  usual  during  freshets,  though  to  an  unprecedented  extent,  the 
low  i>ortion  of  the  city  along  the  Mall  and  extending  across  Pennsyl- 
vania avenue  was  flooded,  and  a  large  amount  of  damage  was  caused 
by  the  flooding  of  cellars  and  first  floors. 

The  area  of  the  flooded  district  was  about  254  acre«. 

The  time  of  highest  water  was  about  7  p.  m. 

The  following  are  the  heights  above  low- water  of  the  freshets  of  1877 
and  1881,  at  the  several  points  named: 


Localities. 


1877. 


Outlet  lock  above  Georgetown 19. 72 

Aqueduct  Bridge 15.  96 

Kock  C  reek 1 3.  35 

Easbv's  Point 11.99 

Above  Long  Bridge  9. 06 

Below  Long  Bridge I 

A  rsrnal  Point 8. 44 

Giesborongh  Point 7.66 

Navy  yard 7. 73 


1881. 


16.73 
14.29 
13.77 
13.54 
12  26 
11.20 
7.01 
4.03 
5.01 
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The  map  and  profile  hereinafter  mentioned  as  accompanying  this  re- 
port, show  the  line  of  overflow  of  the  two  floods  and  profiles  of  water 
surfaces  at  highest  water. 

PROPOSED  WORK  FOR  THE  YEAR  BUDING  JUNE  30,  1882— WASHrXO- 

TON  CHANNEL. 

The  channel  along  the  Washington  wharves  (now  200  feet  wide  and 
12  to  13  feet  deep,  except  for  a  width  of  75  feet  next  the  wharves,  where 
the  depth  is  15  feet)  is  to  be  deepened  to  15  feet  at  low-water  for  such 
width  as  the  funds  will  permit,  and  extending  from  the  Long  Biidge  to 
deep  water  at  Arsenal  Point.  The  material  is  to  be  deposited  on  the 
flats  next  below  the  causeway  of  the  Long  Bridge. 

GEORGETOWN  HARBOR  AND  CHANNEL. 

Nine  rocks  in  Georgetown  Harbor  requiring  an  excavation  of  1,664 
cubic  yards,  are  to  be  removed  or  so  much  thereof  as  the  funds  will 
permit.  One  very  small  rock  lies  about  400  feet  below  Aque^luct 
Bridge,  and  350  feet  ott*  the  wharf  line.  Five  of  the  rocks  are  from  15 
to  40  feet  off  the  wharves  at  and  below  the  Keiiriebeck  Ice  Company's 
wliarf.  The  remaininjj  four  rocks  are  off  the  G  street  Wharf,  the  greater 
portion  being  within  oO  feet,  thouji:h  two  of  the  smaller  rocks  are  rci^pect- 
ively  125  and  250  feet  oft*  the  wharf. 

Georgetown  Channel  shows  some  shoaling  at  the  usual  locality  of 
bar  formation,  between  Easby's  Point  and  Long  Bridg**,  and  should  it 
reach  a  degree  to  cause  inconvenience  to  navigation,  the  $30,<K>0  of  the 
appropriation  of  187D,  reserved  for  that  purpose,  will  be  applied  to  re- 
dredging  the  channel. 

The  greatest  draught  of  vessels  clearing  from  Georgetown  during  the 
year  was  18J  feet. 

PERMANENT  IMPROVEMENT. 

I  would  respectfully  refer  to  the  remarks  under  this  head  in  my  last 
annual  report  on  the  harbors  at  Wiishington  and  Georgetown.  (Report 
of  Chiet  of  Engineers,  1880,  page  748.) 

With  regard  to  the  improvement  of  that  porlion  of  the  river  immedi- 
ate! •  below  the  Long  Bridge,  the  views  of  engineers  and  commercial 
men  interesti»d  seem  to  be  in  accord. 

The  plan  is  to  fill  up  the  flats  below  the  Long  Bridge  between  the 
Virginni  Channel  and  a  line  parallel  with  the  line  of  wharves  and  80O 
feet  from  them,  to  a  level  1  foot  above  the  highest  known  freshet.  The 
plan  might  be  economized  by  at  first  filling  qnly  to  1  or  2  feet  above 
ordinnry  high-tide,  and  afterwards  using  the  ground  as  a  dump  for 
excavations  and  waste  earth  from  the  city,  by  approaches  from  the  Long 
Bridge. 

For  the  improvement  above  the  bridge,  three  plans  have  been  pro- 
posed: 

1.  That  of  the  commission  of  1872,  which  provides  for  but  one 
channel,  foUowing  generally  the  present  Virginia  Channel,  and  for  the 
reclamation  of  all  the  area  between  that  channel  and  the  present  water 
front  of  the  city. 

This  plan  involves  the  removal  of  part  of  Alexander's  Island  at  the 
south  end  of  the  bridge,  and  a  rebuilding  of  the  Long  Bridge  to  con. 
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form  to  the  plan.  A  modification  of  this  plan  provides  for  a  channel 
as  a  winter  harbor,  800  feet  wide  along  the  Washington  front  as  far  up 
as  the  Long  Bridge. 

2.  A  plan  which  provides  for  two  channels,  the  existing  Virginia 
Channel,  and  a  channel  next  the  present  water  front  of  the  city,  the 
intervening  area  to  be  filled  np  above  high-water  mark. 

A  modification  of  this  plan  provides  for  a  wide  channel  only  along  the 
wharves  below  the  Long  Bridge,  while  it  is  to  be  continued  at  a  much 
reduced  width  to  a  point  near  Easby's  wharf,  whereit  will  join  the  main 
channel,  and  where  it  should  be  closed  by  guard-gates  in  time  of  freshet. 

This  is  claimed  by  its  advocates  as  necessary  for  flushing  the  lower 
channel,  and  aKso  as  a  commercial  facility  in  permitting  the  passage  of 
vessels  direct  from  the  Washington  wharves  to  Greorgetown,  and  thus 
avoiding  the  expense  and  delay  in  towing  around  by  Arsenal  Point. 

A  single  channel,  as  contemplated  in  the  first  plan,  but  ditt'ering  from 
it  in  simply  providing  a  sufticiently  high  and  wide  embankment  around 
the  area  between  the  channel  and  present  water  front,  and  utilizing  the 
space  thus  inclosed  for  ponds  for  the  United  States  Fish  Commission. 

The  embankment  is  to  be  provided  with  inlet  and  outlet  gates  to 
retain  the  water  enteiing  at  high-tide  and  discharge  it  at  low-tide  into 
the  Wa^shington  Channel. 

To  this  simple  statement  of  the  plans  which  have  been  discussed,  I 
would  add  that  .any  further  discussion  of  the  subject  should,  in  view  of 
the  survey  ordered  by  Congre^^s,  and  with  the  execution  of  which  I  am 
charged  by  you,  be  deferred  until  my  report  upon  the  results  of  that 
survey  shall  i^rovide  an  opportunity  to  present  the  subject  in  connection 
with  such  inforipation  as  the  survey  may  add  to  what  is  already  known 
of  the  natural  and  artificial  peculiai  ities  of  the  portion  of  the  river  com- 
posing or  influencing  this  harbor. 

A  greater  reason  for  deferring  discussion  exists  in  the  fact  that  a 
sub-committee  of  the  Senate  Committee  on  Commerce  was,  at  the  last 
session,  onlered  to  report  to  the  Committee  on  this  subject,  and  it  is 
understood  their  labors  will  soon  be  commenced. 

Their  report  will,  doubtless,  be  thorough  and  exhaustive,  and,  instead 
of  forestalling  their  conclusions  by  a  further  presentation  of  the  question 
at  this  juncture,  it  seems  proper  to  endeavor,  in  the  execution  of  the 
duty  with  which  I  am  charged,  to  work  in  harmony  with  the  committee, 
and  to  arrive  at  such  conclusions,  even  though  they  be  the  result  of  a 
compromise  of  opinions,  as  will  commend  themselves  as  most  liki^ly  to 
secure  that  unity  of  influence  and  purpose  the  want  of  which  hitherto 
has  clearly  been  the  chief  barrier  to  favorable  consideration  of  the 
question  by  Congress. 

•  CONTINUATION  OF  THE  IMPROVEMENT  UNDER  PRESENT  PROJECT. 

The  continuation  of  the  improvement  of  the  harbors  at  Washington 
and  Geoigetown,  under  the  project  so  far  approved  or  recognized,  con- 
templates— 

1.  Keeping  open  and  extending  in  width  the  Washington  Channel  as 
far  as  the  Long  Bridge,  depositing  the  material  taken  therefrom  on  the 
adjacent  fiats. 

For  this  work  I  respectfully-  recommend  an  appropriation  of  $100,000 
for  the  year  ending  .lune  30,  188.*i.  A  smaller  sum  than  this  amount 
cannot  be  economically  applied  in  works  like  this,  requiring  the  pro- 
vision by  the  contractor  of  a  plant  specially  adapted  to  the  work. 

2.  Kedredging  Georgetown  Channel^  at  intervals  of  t\*o  to  three 
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years,  at  the  two  localities  where  bars  have  been  f oand  to  form  to  such 
an  extent,  in  about  that  period,  as  to  interfere  with  the  navigation  of 
the  channel. 

One  of  these  points  is  between  Basby's  Point  and  the  Long  Bridge ; 
the  other  opi)osite  the  United  States  arsenal  grounds.  For  this  work 
no  additional  funds  are  required  at  present. 

3.  Kemoving  rocks  in  Georgetown  Harbor  and  at  the  outlet  lock  and 
inclined  plane  of  the  Chesapeake  and  Ohio  Canal  above  Georgetown. 

For  couiplering  the  removal  of  rocks  in  Georgetown  Harl^r  and  at 
the  outlet  lock,  I  respectfully  recommend  an  appropriation  of  $50,000 
for  the  year  ending  June  30,  1883. 

This  work  also  requires  special  appliances,  and,  to  secure  economical 
results,  the  whole  amount  asked  for  should  be  appropriated  in  one  sum. 

Appropriations  have  been  made  as  follows: 

June  11, 1870 '. $50,000 

March  :*,  1873 , 50,000 

.Tune  18, 1878 50,000 

March  3,  1879 50,000 

Jnue  14,1HH0 40.000 

March  3, 1881 50,000 

The  work  is  in  the  collection  district  of  Georgetown,  which  is  the  nearest  port  of 
entry. 

The  collections  for  the  year  ending  June  30, 1881,  were  |18,104.23. 
Fifth  light-house  district;  nearest  light- house,  Jones's  Point. 

A  map  accompanies  this  report  showing  present  condition  of  the 
improvement,  9-nd  the  lines  of  overflow  of  the  floods  of  1877  and  1881 ; 
also,  a  profile  of  water  surfaces  of  these  floods. 

Money  statement 

July  1, 1880,  amount  available $75,227  92 

Amount  appropriated  by  act  approved  March  3, 1881 50, 000  00 

1125,227  92 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstandiug  liabilities  July  1,1880 4,359  61 

July  1, 1881,  outstanding  liabilities 70  30 

4,429  91 

July  1,1881,  amount  available 120,798  01 

Amount  (estimated)  renuired  for  completion  of  existing  project 240,  OiK)  00 

Amount  that  can  be  prohtubly  expended  in  fiscal  year  ending  J  une  30, 1883 .     150, 000  CO 


STATISTICS  OF  TRADE. 

The   following  items  have  been  collected  as  comprising  the  principal  articles  of  ^ 
trafiic  during  the  year  1880,  but  are  not  to  be  understood  as  showing  the  total  trade, 
which  would  no  doubt  be  largely  increased  by  the  numerous  smaller  items  which  have 
not  been  reported. 


Articles. 


Conl tone. 

Stone,  building  and  paring do. . 

Ice do. . 

Anphalt do. . 

SftR do.. 

Hay  and  straw do. . 

Grain bushels. 

Floor barrels. 

Cement do... 


Quantity. 


802,190 

28,066 

90.000 

2,167 

3,000 

10.927 

2,083.900 

219. 422 

83.000 


Valae. 


$2,006,643  00 

151, 640  00 

3611,000  00 

25,089  00 

30,000  00 

370.790  00 

1, 892. 335  00 

1,261,677  00 

118.000  00 
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Articles. 

Quantity. 

Value. 

Planter  of  Pari* 

Lime 

barrels  . 

do.... 

8,000 
23,000 
99,000 

$12, 000  00 
19, 700  00 

Sand 

e.nhir.  vardn. . 

40  500  00 

Fish  and  ovsters 

77, 185  00 

Hides  (beef)    

number. . 

22,500 

25.199 

2,601 

56.223 

32,500 

82,  700, 000 

19, 000, 000 

8,000,000 

21,000 

30,000 

20,000 

5,700 

200 

99,189 
56.250 
25,000 
40,000 
4,000 
31,000 

135  000  00 

Beef  cattle 

do 

1,007.334  00 
47.896  00 

Calves 

V.  do 

Sueep    

do  .... 

200  277  00' 

Hogs 

do 

260,000  00 

Lumber                                   .     .  . 

feetB.  M. 

586.600  00 
47, 150  00 
49,600  00 
4,  200  00 

Laths  and  pickets 

Shingles,  cypress 

Cedar  posts 

number.. 

do 

do  .... 

Wood 

cords.. 

90,000  00 
35,000  00 
24.250  00 
1,550  00 

Potatoes 

barrels. . 

Naphtha  and  cmde  oil 

Cast  iron  pipe 

do  ... 

tons.. 

9, 758, 413  00 

MISCELLANEOUS  FREIGHT. 

Bv  railroad 

tons.. 

BV  New  York  steamers 

do... 

do... 

do... 

do... 

do... 

By  Philadelphia  steamers 

By  Norfolk  st'Camers 

Bv  Baltimore  steamers 

By  river  steamers 

barrels.. 

MAXUFACTURES. 

Plour 

255,439 

176,000 

453,000 

850.000 

76,000 

150,000 

204, 63S 

800 

74, 500, 000 

15,000 

1, 114, 000  00 

90,000  00 

210,  000  00 

27,000  00 

30,000  00 

9,023  00 

4,800  00 

484  250  00 

Mill  feed 

bushels.. 

Cerm  meal 

do.... 

Flour  barrels,  new 

Flour  barrels,  repaired 

Lime  

number.. 

do 

bush  els . . 

Limestone  dust 

tons.. 

Bricks 

number. . 

Fertilizers 

tnnfl. 

163,000  00 
23,498  00 
20  000  00 

Chemicals ; 

Products  of  coal  tar 

Galvanized  cornice 

25,000  00 

443, 760  00 

30, 772  00 

30  500  00 

Products  of  founderies  and  forses  ... .  ...  .     ...  ............     .....  ..  . 

Terra  cotta  manufactures 

Papers 

70',  400  00 
29  443  00 

Liager  beer , 

2,785,446  00 

Internal-revenue  collections $123,360  46 

Arrivals  and  departures  of  steamers 734  00 

Arrivals  and  departures  of  sail-vessels 3, 424  00 

Arrivals  iknd  departure  of  canal-boats 5,934  00 

A  large  number  of  small  vessels  trading  on  the  river  in  fruits  and  vegetables  are  not 
included  in  the  above. 

Greatest  draught  of  steamers 16  feet. 

Greatest  draught  of  sail-vessels 18.5  ** 


H   2. 

IMPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA. 
HISTORY  OF  OPERATIONS. 

Previous  to  the  commencement  of  this  improvement  great  difficulty 
had  been  experienced  in  navigating  the  wide  flats  between  the  main 
channel  of  the  Potomac  Biver  and  the  wharf  at  Mount  Yernon. 
60  E 
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The  rilling  depth  over  the  flats  at  low-water  was  but  4 feet,  and  the 
Mount  Vernon  steamer  carrying  passengers  and  ujails  was  often  unable 
to  reach  the  wharf. 

The  Potomac  Biver  is  subject  to  extremely  low  tides  during  the  preva- 
lence of  northwest  winds  in  the  spring  and  fall,  and  at  such  times  the 
difficulty  was  greatly  increased. 

The  approved  project  for  the  improvement  was  the  excavation  of  a 
channel  160  feet  wide,  and  G  to  7  feet  deep  at  low  water,  between  the 
sliip  channel  of  the  Potomac  and  the  wharf  at  Mount  Vernon,  with  a 
turning  basin  of  adequate  dimensions  at  the  wharf. 

An  ai)propriation  of  $4,000  was  made  March  3,  1879. 

A  contract  was  entered  into  September  20, 1879.  with  G.  H.  Ferris, 
for  executing  such  portion  of  the  project  as  the  funas  would  permit. 

Work  under  this  contract  was  begun  October  11,  1879,  and  completed 
December  4,  1879,  when  a  channel  75  feet  wide  and  OJ  feet  deep  at  low- 
water,  had  been  excavated  from  the  Potomac  channel  to  the  wharf,  and 
also  a  circular  turning  basin  at  the  wharf  of  the  same  depth. 

WORK  OF  THE  PAST  FISCAL   tEAB. 

Under  the  appropriation  of  $3,000  by  act  of  June  14, 1880,  specifica- 
tions were  prepared  and  the  work  offered  for  contract  by  public  adver- 
tisement dated  July  21, 1880.    Proposals  were  opened  September  11, 

1680. 

Ahelract  of  proposals  for  dredging  in  channel  in  Potomac  River  at  Mount  Vernon,  opened 

Stpiember  11,  18«1. 


No. 


Name  and  address. 


2 


G.  H.  Ferris,  Baltimore,  Md. .   $0  14 

Henry   P.  Gilbert,  George-  17 

town,  D.  C. 
National  Dredjrfng  Compa-  12| 

ny,  Washington,  D.  C. 
Henry   Birch,  Washington,  18 

D.C. 


Time  of  com- 
mencement. 


Time  of  com- 
pletion. 


Harch  15, 1881.   July  1,  1881. 

Springof  1881.,  As    early   as 

'      practicable. 

As    early   as     Jane  30, 1881. 

practicable. 
October  1, 1880. 


II 

is 

P25 


AH  machinery 
required. 

One  Osgood 
dredge. 

Beqnisite  ma- 
chinery. 

One     Osgood 

•    dredge. 


Ou.fdM. 


The  National  Dredging  Company  being  the  lowest  bidders  the  con- 
tract was  awarded  to  them,  and  articles  of  agreement  entered  into  under 
date  of  October  6, 1880,  at  the  price  of  12J  cents  per  cubic  yard,  the 
work  to  be  completed  on  or  before  June  30, 1881. 

Work  was  begun  on  the  29th  of  March,  1881 ,  with  one  clamshell  dredge, 
and  completed  on  the  21st  of  April. 

The  various  delays  caused  principally  by  high  winds,  amounted  to  four 
days,  leaving  seventeen  days  of  actual  work,  during  which  21,005.5  cubic 
yards  were  dredged,  or  an  average  of  1,238.5  per  full  working  day. 

The  material  to  a  depth  of  7  or  8  feet  was  soft  mud  easily  dredged, 
with  an  occasional  log  found  which  had  lodged  during  some  fireshet. 

But  when  the  center  of  the  old  channel  was  dredged  deeper  (9  to  10 
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feet)  a  tenacious  mud  was  found,  mixed  with  partially  decayed  vegetation, 
wlii(*>h  rendered  the  material  difficult  to  clear  from  the  scows  in  dumping. 

The  material  was  deposited  on  the  flats  three-fourths  of  a  mile  above 
the  channel  dredged,  and  to  the  right  of  the  Potomac  channel  looking 
down  stream. 

The  work  of  the  year  has  resulted  in  widening  and  deepening  the 
channel  to  the  dimensions  of  110  feet  in  width  and  9  feet  in  depth  at 
centre,  at  low- water,  and  enlarging  the  turning  basin  to  a  radius  of  150 
feet  from  the  outer  angle  of  the  wharf.  Both  the  width  of  channel  and 
area  of  turning  basin  are,  however,  still  insufficient  to  prevent  the  boat 
being  borne  against  the  sides  of  the  channel  in  windy  weather,  or  to 
preserve  the  required  depth  in  such  soft  mud. 

To  increase  the  width  of  the  channel  to  a  degree  that  will  insure  per- 
manency of  de])th,  and  to  enlarge  the  basin  to  the  dimensions  desired, 
an  appropriation  of  $5,500  is  respectftilly  recommended. 

So  small  a  sum  required  to  complete  the  improvement  ought,  for  rea- 
sons of  economy  in  its  application,  to  be  appropriated  in  one  sum,  to  be 
expended  in  the  fiscal  year  ending  June  30, 1883. 

The  Regents  of  the  Mount  Yernpn  Association  have  expended  large 
sums  in  improving  the  estate,  restoring  the  mansion  and  furniture  to  the 
'  semblance  of  its  early  days,  and  added  objects  of  curiosity  and  interest 
to  this  already  favorite  place  of  pilgrimage  to  the  patriotic,  and  it  seems 
a  proper  recognition  of  the  efforts  of  the  ladies  who  have  thus  preserved 
it  that  Congress  should  by  the  prompt  completion  of  the  channel,  afford 
the  needed  facilities  of  access  to  so  historical  a  spot  as  the  home  of 
Washington. 

The  following  appropriations  have  been  made : 

March  3,  1H79 $4,00a 

June  14, 1880 3,000 

March  3,  1881 1,500 

The  work  is  in  the  coUection  district  of  Alexandria,  which  is  the  nearest  port  of 
entiy.    The  collections  for  the  fiscal  year  ending  Jane  30,  1881,  were  |2,641.96. 

Money  statement 

Jnly  1, 1880,  amount  available $3,043  57 

Amount  appropriated  by  act  approved  March  3, 1881 1, 500  00 

$4,543  57 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,036  75 

July  1,  1881,  outstanding  liabilities 6  30 

3,043  05 

July  1,  1881,  amount  available 1,500  52 

Amount  (estimated)  requiredfor  completion  of  existing  project 5, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .     5, 500  00 


H3- 

IMPROVEMENT  OF  NEABSCO  CEEEK,  VIRGINIA. 

In  accordance  with  a  provision  in  the  river  and  harbor  act,  of  Jnne 
14, 1880,  a  survey  of  Neabsco  Creek  was  made  in  Aagust,  1880,  under 
your  instructions  of  June  17, 1880. 

My  report,  dated  January  7, 1881,  was  printed  in  House  Ex.  Doc.  No. 
41,  Forty-sixth  Congress,  third  session,  and  from  it  I  extract  the  follow- 
ing: 

Neabsco  Creek,  or  Neapseco,  as  it  is  speUed  on  the  Coast  Survey  chart,  is  aboat  28 
miles  below  Washington  City,  and  is  situated  in  Prince  WiUiam  County,  Virginia,  and 
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in  the  collection  district  of  Alexandria.  It  is  a  tributary  of  the  Potomac  River  and  en- 
ters it  southwest  of  Occoqnan  Creek.  It  widens  out  at  the  mouth,  extending  over  a 
flat  2,5110  feet. 

The  shipments  from  the  landings  are  now  made  in  longboats,  drawing  from  3  to  4 
feet  of  water,  which  take  advantage  of  the  tide  to  run  over  the  flat  at  the  mouth  of 
the  creek,  and  passing  upward  enter  a  narrow  and  tortuous  channel,  which  extends 
through  a  marsh  of  rank  vegetation  for  a  distance  of  6,470  feet  to  the  head  of  naviga- 
tion. The  channel  through  the  marsh  averages  about  40  feet  wide  at  the  surface,  with 
a  depth  of  2.5  feet  at  the  center.  The  vegetation  on  each  side  would  greatly  iucreatte 
t  he  cost  of  dredging  a  channel  of  a  width  greater  than  its  present  dimensions. 

During  the  low-tides  which  prevail  with  winds  from  the  northwest,  boats  are  de- 
layed for  several  days.  The  improvement  of  the  creek  would  benefit  about  50  square 
miles  of  land. 

Four-fifths  of  this  section  is  well  timbered.  The  yearly  exports  are  4,000  cords  of 
wood,  10,000  cross-ties,  75,000  hoop-poles,  and  2,000,000  feet  of  lumber  from  Willis's 
saw-mill,  besides  staves  and  smaller  articles.  The  fisheries  of  Col.  J.  W.  Fairfax  at 
Frestone  Point  rent  for  $1,300  per  annum.  The  fisheries  of  Mr.  J.  Negleeon  theleftbauk 
near  the  mouth  of  the  stream  are  of  no  value  at  the  present  time.  The  soil  is  well 
adapted  to  grazing,  and  to  the  growth  of  grain  and  fruits,  and  att«ntion  is  being  ^ven  to 
bringing  the  land  under  a  better  system  of  cultivation.  A  good  quality  of  slate  is  found 
about  2  miles  from  the  head  of  tide,  but  is  not  quarried  owing  to  the  cost  of  transport 
ing  it  to  market.    Iron  was  at  one  time  smelted  in  the  vicinity. 

This  section  of  country  was  eatly  settled. 

Ships  were  formerly  built  on  the  banks  of  the  Neabsco,  which  were  engaged  in  for- 
eign commerce,  and  shipment  of  wheat  and  other  produce  was  m^e.  Now  the  Alex- 
andria and  Fredericksburg  Railroad  crosses  the  stream  near  its  mouth,  and  has  a  good 
station  on  its  right  bank.  The  draw  of  the  railroad  bridge  is  at  an  angle  with  the 
present  channel,  and  when  opened  gives  two  clear  passage-ways  lor  vessels,  one  21  feet 
wide,  the  other  18  feet. 

CHARACTER  OF  THE  PROPOSED  IMPROVEMENT. 

The  residents  who  are  interested  in  the  proposed  improvement  desire  a  channel  for 
light'-draught  steamers  from  the  7-foot  curve,  in  the  Potomac  River,  to  a  point  as  near 
*as  may  be  practicable  to  the  crossing  of  the  Telegraph  and  Colchester  roads.  But  in 
order  to  reach  the  cross-roads,  it  would  be  necessary  to  make  a  solid  cut  through  a 
marsh  for  a  distance  of  2,000  feet.  I  have  therefore  limited  the  length  of  the  estimated 
channel,  by  stopping  at  Atkinsou^s  upper  landing,  a  distance  of  14,770  feet  from  the 
7-foot  curve  in  the  river.  Atkinson's  lower  landing  is  11,650  feet  from  the  same  point, 
and  both  these  landings  are  upon  the  north  side  of  the  creek.  WilUs's  Landing,  where 
the  proposed  channel  also  touches,  is  upon  the  south  side,  and  is  7,510  feet  from  the 
7-foot  curve  in  the  river. 

The  following  estimate  gives  the  cost  of  dredging  a  channel  7  feet  deep  at  low-water, 
and  100  feet  wide,  20  per  cent,  being  added  for  the  reflow  of  soft  material  from  the 
sides  of  the  cut : 

I.  Cost  of  a  channel  7  feet  by  100  feet  from  the  7-foot  cnrve  to  Willis's  Land- 
ing, distance  7,510  feet : 

106,^  cubic  yards,  at  20  cents  per  yard |21,360 

Add  10  per  cent,  for  contingencies 2,136 

Total 23,496 

II.  Cost  of  a  channel  of  7  feet  by  100  feet  from  the  7-foot  curve  to  Atkinson's 
lower  landing,  including  the  landing  at  Willis's  Wharf,  distance  11,650  feet : 

184,300  cubic  yards,  at  20  cents  per  yard 36,860 

Add  10  per  cent,  for  contingencies 3,6d6 

Total 40,546 

III.  Cost  of  a  chanjiel  7  feet  by  100  feet  from  the  7-foot  curve  to  Atkinson's 
upper  landing,  including  a  channel  to  Atkinson's  lower  landing  and  Willis's 
Wharf,  distance  14,770  feet :  . 

254,200  cubic  yards,  at  20  cents  per  yard 50,840 

Add  10  per  cent,  for  contingencies 5,084 

Total 55,924 
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A  channel  of  smaller  cross-section  than  that  given  above  woald,  if  permanent, 
answer  for  the  present  and  prospective  need  of  tr^e,  but  as  it  would  rapidly  deteri- 
orate, the  chanrel  above  estimated  would  be  more  economical  and  satisfactory. 

A  cut  of  the  same  cross-section  as  that  given  above  as  far  as  Willis's  Wharf,  and 
continued  to  Atkinson's  upper  landing,  with  the  depth  reduced  to  6  feet  and  40  feet 
wide,  would  cost,  including  contingencies,  $37,000. 

The  first  appropriation  for  work  on  this  creek  was  made  in  the  river 
and  harbor  act  of  March  3, 18S1,  the  amount  being  $5,000. 

Under  this  appropriation  specifications  were  prepared  and  proposals 
solicited  by  public  advertisement,  dated  June  9, 1881,  the  proposals  to 
be  opened  July  9, 1881. 

The  draw  of  the  railroad  bridge  being  insufficient  to  admit  a  dredge, 
the  superintendent  of  the  road,  at  my  request,  promptly  ordered  it  to 
be  widened,  and  it  is  understood  that  the  work  has  been  done. 

The  improvement  is  in  the  collection  district  of  Alexandria,  which  is  the  nearest 
port  of  entry.  The  collections  for  the  year  ending  June  30, 1881,  were  $2,641.96.  The 
nearest  light-house  is  Fort  Washington,  in  the  tifth  light-house  district. 

Money  statement. 

Amount  appropriated  hy  act  approved  March  3,  1881 $5, 000  00 

July  1,  1881,  amount  expended  during  fiscal,  exclusive  of  outstanding 

liabilities  July  1,  1880 * |2  00 

July  1,  1881,  outstanding  liabilities 9  63 

11  63 

July  1,  1881,  amount  available 4,988  37 

Amount  (estimated)  required  for  completion  of  existing  project 51, 000  00 

Amount  that  can  tie  profitably  expended  in  fiscal  year  ending  June  30, 1883 .    20, 000  00 


H  4- 

IMPROVEMENT  OF  BRETON  BAY,  LEONARDTOWN,  MARYLAND. 
HISTORY  OF  OPERATIONS. 

The  survey  of  Breton  Bay  was  made  in  December,  1874,  under  the 
direction  of  Col.  William  P.  Craighill,  Corps  of  Engineers,  and  his  re- 
port upon  the  same,  together  with  estimates  of  the  cost  of  the  proposed 
improvement,  are  contained  in  the  report  of  the  Chief  of  Engineers  for 
1875,  Part  II,  page  108. 

The  improvement  was  authorized  by  the  riverand  harbor  actapproved 
June  18,  1878,  in  which  $5,000  was  appropriated  for  the  commencement 
of  the  work. 

The  obstruction  to  navigation  consisted  in  shoal  water  at  the  head 
of  Breton  Bay,  C9nstituting  the  harbor  of  Leonardtown,  where  there 
was  but  5  feet  of  water,  gradually  deepening  about  1  mile  below  Leonard- 
town  to  9  feet.    The  material  was  soft  mud. 

The  plan  of  operations  approved  by  the  Chief  of  Engineers  was  the 
excavation  of  a  channel  150  feet  wide  and  9  feet  deep  at  low-water  through 
the  shoal  to  the  Leonardtown  wharf. 

Proposals  for  dredging  the  channel  were  invited  by  public  advertise- 
ment June,  29,  1878,  and  opened  July  22.  The  contract  was  awarded 
to  G.  H.  Ferris,  of  Baltimore,  at  12J  cents  per  cubic  yard. 

Work  was  commenced  February  25,  1879,  and  closed  March  21, 1879. 

The  funds  were  suflBcient  for  the  excavation  of  a  60-foot  channel, 
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through  the  shoal^st  water  from  the  turn  in  the  bay,  to  Leonard'town 
Wharf,  aud  for  dredging  a  part  of  the  proposed  basin  for  tunfing  steamers. 

Under  the  river  and  harbor  act  of  March  3, 1879,  appropriating  $4,000 
for  continuing  the  improvement,  a  contract  was  entered  into  December 
12,  1879,  with  Geo.  C.  Fobes  &  Co.,  for  excavating  material  in  continu- 
ation of  the  project. 

Work  under  this  contract  was  begun  March  9, 1880,  and  completed 
March  20, 1880,  the  basin  being  enlarged  to  a  width  of  250  feet  and  a 
length  of  400  feet,  and  the  channel  widened  30  feet  for  a  distance  of 
2,400  feet  from  the  wharf,  giving  a  total  width  of  90  feet  for  that  dis- 
tance, and  leaving  700  feet  of  the  channel  excavated  in  1879,  40  feet 
wide. 

WORK  OF  THE  PAST  FISCAL  YEAR. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $3,000  for 
continuing  the  improvement. 

The  appropriations  for  Breton  Bay  and  Nomini  Creek  being  small  in 
amount,  and  the  localities  comparatively  near  each  other,  proposals 
were  invited  for  dredging  at  these  two  localities  with  a  view  of  letting 
both  works  under  one  contract.  The  following  bids  were  received  and 
opened  September  11, 1880. 

Abstract  of  propo»dl$  for  dredging  at  Breton  Bay,  Leonardiwon,  Md.,  opened  September  11, 

lb80. 


1 

Name  and  addiesa. 

Price  per  cabic 
yard. 

Time  of  com- 
mencement. 

Tidie  of  com- 
pletion. 

ill 

Dally  amount 
of  work   ex- 
pecU'd. 

1 

National  Dred^ring  Company, 
1420  New  York  Avenue, 
Waahington,  D.  C. 

Henr^  P.  Gilbert,  Georgetown, 

G.  H.  FerrU,  Baltimore,  Md. . . 
Daniel  Conwtantine.  dOr . . , .  ^ ,  ^ , 

10  15     As    eariy   as 
practicable. 

17     October  1,^880. 

June  30, 1881 

The     requisite 
machinery. 

One  or  more  Os- 
good dredgea. 

0u.yd9. 
400 

B 

184  March  1. 1880  . 

.TnWI    1M1 

4 

20    January     1 ,    i 

One  Osgood 
dredge. 

300-400 

1      1881. 

The  contract  was  awarded  to  the  National  Dredging  Company  at  15 
cents  per  cubic  yard,  the  aggregate  of  their  bids  for  the  two  works  being 
the  lowest.  Articles  of  agreement  were  accordingly  entered  into  with 
them  October  6, 1880. 

Work  was  begun  on  the  11th  of  April,  1881,  with  one  clamshell  dredge 
and  was  completed  in  11  days,  during  which  time  the  total  delays 
amounted  to  about  two  days,  leaving  nine  days  as  the  actual  working 
time;  17,976  cubic  yards  of  material  were  taken  out,  or  an  average  of 
1,097  cubic  yards  per  actual  day  of  work. 

The  material  was  deposited  in  Echo  Bend,  about  1 J  miles  below  the 
work,  and  on  the  left  going  out. 

The  channel  was  widened  from  90  feet  to  115  feet,  for  a  distance  of 
2,700  feet,  and  the  basin  was  increased  in  width  40  feet. 

The  amount  required  for  the  completion  of  this  improvement  is 
$15,000,  and  it  is  respectfully  recommended  that  that  amount  be  appro- 
priated for  the  year  ending  June  30,  1883. 

The  amount  originally  estimated  was  $30,000. 
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Appropriations  have  been  made  as  follows: 

Jmiel«,  1878 $5,000  00 

March  3,  1879 1 4,000  00 

June  14,  1880 3,000  00 

March  3,  1881 3,U0O  00 

The  work  is  in  the  collection  district  of  Annapolis,  which  is  the  nearest  port  of 
entry. 

The  collections  for  the  year  ending  June  30,  18S1,  were  $718.71. 

The  work  is  in  the  fifth  light-house  district,  and  the  nearest  light-house  is  Black- 
istone's  Island  light. 

Money  statement. 

Jxily  1,  1880,  amount  available $3,116  40 

Amount  appropriated  by  act  approved  March  3,  1881 3, 000  00 

$6, 116  40 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 3,101  24 

July  1,  1881,  amount  available 3,015  16 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  15, 000  00 


STATISTICS  OF  TRADE. 

About  18  square  miles  of  country  are  tributary  to  Leonardtown,  containing  a  popu- 
lation of  about  1,200. 

Value  of  receipts  during  the  year  1880 $121,650  00 

Value  of  shipments  during  the  year  1880 59,750  00 

The  excess  of  receipts  over  shipments  is  accounted  for  by  the  residence  of  non-pro- 
ducing visitors  as  summer  boarders,  and  by  the  residence  of  professional  men  in 
Leonardtown,  as  the  county  seat. 

There  is  invested  in  mills,  factories,  hotels,  and  business  houses,  a  capital  of  $(54,500 
and  the  amount  of  business  in  1880  was  $128,700. 

Three  steamers  arrive  and  depart,  each  twice  per  week,  and  other  boats  run  in  from 
time  to  time. 

A  large  portion  of  the  trade  naturally  tributary  to  this  harbor  has  been  drawn  off  io 
other  wharves  on  the  Potomac  and  Patuxeut  on  account  of  insufficient  channel,  here- 
tofore, to  the  Leonardtown  Wharf. 


Hs. 

IMPROVEMEXT  OF  NOMINI  CKEEK,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

A  survey  of  the  creek  was  made  in  November,  1872,  under  the  direc- 
tion of  Col.  William  P.  Craighill,  Corps  of  Engineers,  whose  report, 
with  estimate  of  the  cost  of  the  work,  will  be  found  in  the  report  of  the 
Chief  of  Engineers  for  1873,  page  822. 

Nomini  Creek  is  an  important  tributary  of  the  Potomac,  which  it  en- 
ters about  82  miles  below  Washington. 

It  drains  a  large  area  of  productive  country,  but  at  the  time  of  the 
survey  its  navigation  was  obstructed  by  a  bar  of  sand  and  oyster  shells 
at  its  moutii  over  which  but  3  feet  could  be  carried  at  low- water. 

The  dangers  and  difficulties  of  passing  the  bar  were  still  further  in- 
creased by  cross- tides  and  a  rapid  current,  caused  by  the  large  tidal 
space  in  the  creek  to  be  filled  and  emptied  at  each  tide. 


Digitized  by 


Google 


952         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

After  passing  the  bar  a  wide  and  navigable  stream  is  found,  in  which 
8J  feet  can  be  carried  for  2^  miles  above  the  ferry. 

The  improvement  proposed  was  the  excavation  of  a  channel  100  feet 
wide  and  i)  feet  deep  at  low-water  through  the  bar,  and  the  estimated 
cost  was  $20,000. 

The  first  appropriation  made,  March  3, 1873,  was  $10,000,  and  under 
it  a  channel  50  ieet  wide,  and  having  a  least  depth  of  7  feet  at  low- 
water,  was  dredged  through  the  bar. 

An  additional  appropriation  of  $6,000  was  made  June  23,  1874. 

In  July,  1874,  the  work  was  transferred  from  Colonel  CraighiU  to 
myself. 

CTnder  this  appropriation  the  channel  dredged  the  previous  year  was 
widened  and  deepened. 

An  appropriation  of  $5,000  was  made  March  3, 1875.  Under  this  ap- 
propriation the  channel  near  White  Point,  and  between  Hickory  and 
Ice-House  Points,  was'  ftirther  widened  and  deepened. 

The  average  width  was  then  90  feet,  except  at  White  Point,  where 
the  width  was  increased  to  200  feet  to  counteract  the  effect  of  cross-cur- 
rents. 

No  further  appropriation  was  made  until  March  3, 1879,  when  $2,500 
was  appropriate,  with  which  sum  the  channel  between  White  Point 
and  Ice- House  Point  was  widened  about  25  feet,  and  a  small  bar,  which 
hail  formed  across  the  channel  near  the  latter  point,  was  removed.  The 
increase  in  the  trade  and  the  great  public  benefit  derived  from  the 
work  up  to  this  time  calling  for  a  greater  width  of  channel,  both  to 
accommodate  the  existing  wants  of  commerce  and  to  insure  permanency 
of  the  improvement  already  affected,  a  modification  of  the  original 
project  was  proposed  in  1879,  providing  for  a  width  of  150  feet,  and  an 
-estimate  of  $15,000  submitted  as  necessary  to  carry  out  the  modified 
project. 

WORK  OF  THB   PAST  FISCAL  TEAB. 

The  river  and  harbor  act  of  June  14,  1880,  appropriated  $5,000  for 
continuing  operations. 

The  appropriations  for  Nomini  Greek  and  Breton  Bay  being  small, 
and  the  localities  comparatively  near  each  other,  proposals  were  invited 
for  dredging  at  these  two  localities,  with  a  view  of  letting  both  works 
under  one  contract. 

The  following  bids  were  received  and  opened  September  11,  1880. 

Abstract  of  proposals  for  dredging  at  Nomini  Creek,  Virginia,  opened  September  11,  1888. 


No. 


Name  and  address. 


National  Dredging?  Company, 

Wa8liin«rton,  D.  C. 
Henrv  P.  Gilbert,  Georgetown. 

D.C. 

G.  H.  Ferris.  Baltimore,  Md 

4  I  Daniel  Coustantine,  Baltimore, 

Hd. 


10  20 
25 


1 

u 

^ 

lb 

m 

i 

It 

H 

^ 

As  early  as  I  Jnne30,1881 

practicable.  | 
Oct.  1, 1880. 


Mar.  1, 1881. 
Jan.  1,  1881 . 


Jnly  1,  1881. 


Beqnisite  ma- 
chinery. 

One  or  more  Os- 
good dredges. 


Ou.ydM. 


900^400 


One    Osgood 
dredge.  | 


30(M00 
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The  contract  was  awarded  to  the  National  Dredging  Company,  at  20 
cents  per  cubic  yard,  the  aggregate  of  their  bids  for  the  two  works  of 
Nomini  and  Breton  Bay  being  the  lowest. 

Articles  of  agreement  were  accordingly  entered  into  with  them  Octo- 
ber 6,  1880. 

The  work  was  begiin  on  the  28th  of  April,  1881,  with  one  clamshell 
dredge,  which^  was  not  well  adapted  to  the  hard  sand  to  be  taken  oat. 
The  limit  of  work  which  the  funds  allowed  was  reached  June  17,  when 
21,271.5  cubic  yards  had  been  taken  out. 

During  this  period  of  fifty-four  days,  work  was  done  on  thirty-four 
days,  averaging  625.6  cubic  yards  per  day. 

The  material  dredged  was  principally  sand,  some  of  it  very  hard,  and 
was  deposited  in  the  bay,  outside  the  point. 

A  channel  100  feet  wide  and  9 J  to  10  feet  deep  was  dredged  from  deep 
water  in  the  bay  to  White  Point. 

The  channel  should  be  widened  to  150  feet  and  continued  with  the 
same  width  and  depth  from  this  point  to  deep  water  in  the  creek  above. 

A  revision,  based  upon  surveys  made  since  my  last  annual  report,  of 
the  estimate  heretofore  given  shows  work  to  be  done  as  follows : 

5«,000  cubic  yanls  dredged,  at  30  cents $16,800  00 

CuutiiigeDcies,  15  per  cent ., 2,520  OO 

Total 19,320  00 

This  amount  includes  $1,500  for  a  training-channel  to  divert  the  cross- 
current at  White  Point  which  now  strikes  the  channel  at  right  angles, 
and  causes  it  to  enter  the  channel  as  nearly  as  may  be  in  the  direction 
of  its  axis. 

A  short  dam  will  also  be  needed  to  aid  this  diversion. 

250  linear  feet,  at  $4  per  linear  foot ,$1,000  00 

Contingencies,  15  per  cent...^ 4 '   150  00 

1, 150  00 

Total  estimate 20,470  00 

I  respectfully  recommend  that  $10,000  be  appropriated  for  the  year 
ending  June  30,  1883. 
Appropriations  have  been  made  as  follows: 

March  3,  1B73 $10,000  00 

Jnne23, 1874 6,000  00 

March  3,  1875 5,000  00 

March  3,  1879 2,.'>00  00 

June  14,  1880 5,000  00 

March  3,  1881 2.000  00 

The  work  is  in  the  collection  district  of  Tappahannook,  which  is  the  nearest  port  of 
entry. 
Tlie  ooUections  for  the  year  ending  June  30,  1880,  were  $1,177.54. 

Money  statement 

July  1,  1880,  araonnt  available $5,000  00 

Amonnt  appropriated  by  act  approved  March  3,  1881 2, 000  00 

$7,000  00 

July  1,  1881,  amount  expended  during  fiscal  year^  exclusive  of 

outstanding  liabilities  .July  1,  1880 4,985  91 

July  1,  1881,  outstanding  liabilities 9  63 

4.995  54 

July  1,  1881,  amount  available 2,004  46 

Amount  (estimated)  required  for  completion  of  existing  project , 20, 470  (jO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,*1883.  10,000  00 
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STATISTICS  OP  TRADE. 

No  statistics  of  the  present  year  have  been  collected,  but  the  total  valne  of  ship- 
ments for  the  year  1879,  which  was  $166,782.00,  will  probably  represent  the  average 
yearly  shipments. 


survey  op  nomini  riveb,  prom  the  peeby  across  the  same  to 
the  head  op  tide-water. 

United  States  Engineer  Oppice, 

WoHhington^  D.  C,  January  7, 1881. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Nomini  River,  from  the  Ferry  to  the  head  of  tide- water,  made  in 
September,  1880,  in  accordance  with  a  provision  of  the  act  of  apiiropria- 
tion  for  rivers  and  harbors  approved  June  1-4,  J  880,  and  assigned  to  me 
by  your  letter  of  June  17. 

The  survey  extended  from  Holly  Wharf,  1,000  feet  below  the  Ferry, 
to  Beale's  Mill. 

Nomini  River  unites  at  its  mouth  with  Curriomau  Bay,  and  flows  into 
the  Potomac  about  82  miles  below  Washington  City. 

It  is  situated  in  Westmoreland  County,  Virginia,  and  in  the  collec- 
tion district  of  Tappahannock.  The  lower  portion  of  the  river  has  been 
improved  by  dredging  a  channel  from  the  can-buoy  in  Curriomau  Bay 
to  Hickory  Point,  a  distance  of  4,400  feet.  Sixteen  hundre<l  teet  of  this 
distance  is  outside  of  White  Point,  at  the  mouth  of  Nomini  River.  This 
work  was  begun  under  an  appropriation  approved  March  3,  1873,  and 
has  been  continued  by  successive  appropriations  up  to  the  present  date. 
A  marked  improvement  has  been  ettected  in  the  trade  of  this  section  of 
country  by  this  work.  The  channel,  which  formerly  had  a  ruling  depth 
of  -i  feet,  has  now  a  depth  of  from  9  to  10  feet.  Four  steamers,  3  from 
Washington  and  1  from  Baltimore,  now  ply  to  Nomini  River.  The 
larger  part  of  the  freight  is  shipped  from  Nomini  Wharf,  and  lesser 
quantities  from  Mount  Holly  Wharf,  1,000  feet  below,  and  Peach  Point 
Wharf,  1,070  feet  above.  Two  of  the  smaller  steamers  Umd  and  receive 
freight  at  Prospect  Wharf  (IJ  miles  above  Nomini  Wharf),  to  which 
point  the  channel  is  from  6  to  7  feet  deep  and  from  100  to  500  feet  wide, 
with  the  exception  of  one  bar,  where  2,000  cubic  yards  should  bcr  dredged 
in  order  to  make  the  depth  correspond  with  the  rest  of  the  channel. 
The  improvement  now  desired  by  the  residents  is  to  make  a  channel 
from  Prospect  Wharf  to  Davis's  White  Point,  a.  distance  of  8,830  feet, 
with  a  depth  of  7  feet  at  low- water,  and  a  width  of  100  feet. 

Large  vessels  once  came  to  Davis's  White  Point,  but  the  placing  of 
Ashing  weirs  in  the  river,  and  the  deposition  of  sediment  by  the  floods, 
have  caused  a  shoaling  of  the  channel.  About  25  square  miles  will  be 
benefited  by  this  improvement.  From  Davis's  White  Point  to  a  bridge 
on  the  Warsaw  road  the  distance  is  3,400  feet,  following  a  narrow  chan- 
nel through  a  marsh.  A  cut  through  this  marsh  is  also  desired,  and  an 
estimate  for  a  channel  40  feet  wide  and  5  feet  deep  is  given  below,  but 
the  cost  seems  large  in  proportion  to  the  interest  to  be  benefited.  The 
sum  would  be  better  expended  in  deepening  and  widening  the  channel 
from  the  can-buoy  in  Curriomau  Bay  to  White's  Point,  at  the  mouth  of 
the  river. 

The  proposed  work  above  Davis's  White  Point  might  be  left  until  the 
trade  of  the  country  was  more  fully  developed,  or  at  least  until  the  chan- 
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nel  was  improved  up  to  that  point.  Davis^s  White  Point  is  a  public 
landing  easily  accessible  to  the  25  square  miles  of  country  above  men- 
tioned, which  is  not  the  case  with  the  other  landings. 

ESTIMATES. 

The  following  estimates  give  the  probable  cost  of  dredging  a  channe 
100  feet  wi<ie  and  7  feet  deep  from  Prospect  Wharf  to  Davis's  White 
Point,  distance  8,830  feet;  and  from  Davis's  White  Point  to  the  bridge 
on  the  Warsaw  road,  width  40  feet,  depth  5  feet,  distance  3,400  feet ; 
and  also  the  cost  of  dredging  through  the  bar  below  Prospect  Wharf. 

From  Prospect  Wharf  to  Davie's  White  Pointy  8,830  feet  hy  100  feet  by  7  feet : 

159,900  cubic  yards,  at.25  cents $39,075 

2,000  cubic  yards  (bar  below  Prospect  Wharf),  25  cents  per  yard 500 

40,475 
'Add  10  per  cent,  for  contingencies 4,048 

Total 44,523 

From  Davis's  White  Point  to  hridge  on  branch  of  Warsaw  road  3,400  feet  by  5  feet 
by  40  feet : 

20,400  cubic  yards,  at  30  cents .-     $6,120 

Add  10  per  cent,  for  contingencies 612 

Total    6,732 

Total  of  both  estimates .' 51,255 

A  gange  was  left  at  Nomini  Wharf  having  3  feet,  corresponding  to 
mean  low-water,  as  obsen^ed  during  the  period  occupied  in  makiug  the 
survey.  The  plane  of  mean  low-water  was  established  at  ^  higher  than 
that  at  Currioman.  Both  should  be  corrected  by  a  longer  course  of  ob- 
servations. 

Respectfully,  your  obedient  servant, 

8.  T.  Abebt, 
United  States  Civil  Engineer. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers f  U.  8,  A. 


H  6. 

IMPROVEMENT  OF  HARBOR  AT   ENTRANCE  TO  SAINT  JEROME'S  CREEK, 

MARYLAND. 

To  comply  with  a  resolution  of  the  Senate  of  December  13, 1880,  Lieu- 
tenant-Colonel Craighill,  Corps  of  Engineers,  was  instructed  to  make  an 
estimate  of  the  cost  of  deei>ening  the  entrance  to  Saint  Jerome's  Creek,  in 
Maryland,  so  tis  to  make  it  an  available  harbor.  This  was  transmitted 
to  Congress  in  a  report  dated  December  16,  1860,  and  will  be  found  in 
Api)endix  G  28  (ant^)  of  this  report. 

Upon  this  report  was  based  the  appropriation  of  $6,500  in  the  river 
and  harbor  act  of  March  3.  1881,  for  ''improving  the  harbor  at  the  en- 
trance of  Saint  Jerome's  Creek,  Maryland." 

Under  instructions  from  the  Chief  of  Engineers,  dated  March  26, 1881, 
si>ecittcatiou8  were  prepared  and  immediately  submitted  to  five  selected 
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contractors  and  proposals  invited  from  these  for  executing  the  work  with- 
out delay.  * 

The  following  is  an  abstract  of  the  proposals  received,  only  three  of 
the  contractors  bidding  : 

Abstract  of  proponaU  for  dredging  in  harbor  at  entrance  of  Saint  Jerome^s  Creek,  Maryland 

opened  ApHl  12.  1881. 


Name  and  address. 

Price  per  oabic 
yard. 

3 

►-'si 

111 

Jz5     - 

Si 
11 

No. 

si 

IS 

1 

Daniel  ConsUntine,  Balti- 
more, Md. 

Henry  P.  Gilbert,  George- 
town, D.  C. 

Thomas    P.  Morgan*  jr., 

$0  29 
40 
86 

1 

♦0  25i$7,711  00 
15      7.810  00 

June  U,  1881.. 
April  20, 1881.. 

1  dipper  dredge. 
do 

200-300 

3 

15 

<,9M0O 

10  days  after 
signing  con- 
tract. 

1  dipper  dredge 
and  one  clam- 
shell dredge. 

The  work  was  awarded  to  Mr.  Thomas  P.  Morgan,  jr.,  the  lowest  bidder, 
and  articles  of  agreement  entered  into  with  him  under  date  of  April 
19,1881. 

The  contractor  having  announced  his  readiness  to  proceed  with  the 
work,  an  assistant  was  sent  down  to  lay  off  the  channels  in  accordance 
with  the  sketch  furnished  by  Mr.  Hutton,  upon  which  the  channel  lines 
were  projected. 

Mr.  Hutton's  examination  was  a  mere  reconnaissance,  and  was  only 
claimed  to  be  approximate.  Upon  a  re-examination,  the  bar  was  found 
to  be  larger  than  represented  by  him,  the  actual  amount  of  excavation 
required  being  found  to  be  34,000  cubic  yards. 

The  propriety  of  modifying  somewhat  the  location  of  the  channels  was 
indicated  by  further  soundings,  which  were  made  with  a  vi«^w  of  deter- 
mining its  most  favorable  location,  and  the  channels  were  laid  out  in 

accordance  with  the  conditions  then  found  to  exist. 

•  •••••• 

The  channels  laid  out  were: 

1.  A  channel  (designated  as  "the  outer  channel^)  through  the  bar  at 
the  mouth  proper  of  the  estuary,  and  which  was  designed  to  be  100  feet 
wide,  and  9  feet  deep  at  low- water. 

2.  A  channel  obliquely  across  the  south  prong  of  the  creek,  designated 
"the  inner  channel,"  and  designed  to  be  30  feet  wide,  and  6  feet  deep  at 
low-water,  the  material  from  which  was  to  be  thrown  up  on  the  up-streaiii 
side  so  as  to  form  a  dike  as  far  as  the  long  point  of  land  dividing  the 
south  prong  from  the  main  creek,  and  thus  make  a  pond  for  the  purposes 
of  the  Fish  Commission.  It  was  understood  that  this  channel  was  to  be 
continued  by  the  Fish  Commission  through  the  low  neck  of  land,  and 
intercept  the  south  prong  at  the  first  bend  above  its  mouth. 

The  following  are  the  estimates  of  excavation  required  for  these  chan- 
nels: 

Cn.  yda. 

For  the  onter  channel,  100  feet  wide  and  9  feet  deep  at  low-water 34, 000 

For  the  inner  channel,  40  feet  wide  and  6  feet  deep  at  low-water 14, 200 

The  annaal  evaporation  is  greater  than  the  rainfall,  and  the  force 
which  must  keep  the  new  cut  open  is  limited  by  the  sfmall  tidal  capacity 
of  the  creek. 
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The  coanter  effects  of  the  storms  from  the  east,  southeast,  and  south 
will  have  the  effect  of  closing  the  new  channel. 

The  work  of  the  contractor  was  delayed  until  May  16,  in  the  effort  to 
get  fresh  water  for  his  boilers.  This  was  finally  accomplished  by  sinking 
wells  near  the  locality. 

The  dipper  dredge  began  work  May  16,  at  the  outer  end  of  the  inner 
channel,  and  for  want  of  sufficient  water  to  float  the  scows  cast  the 
material  over,  the  intention  being  to  take  it  up  again  by  making- a  sec- 
ond  cut,  in  case  it  was  found  to  be  injurious  in  that  position  or  inclined 
to  return  to  the  cut.  The  material  was  found  to  be  very  hard  clay  with 
some  shells.  Two  thousand  one  hundred  and  fifty  cubic  yards  were 
dredged  from  this  part  of  the  channel,  when  the  dredge  was  moved  to 
the  outer  channel,  on  the  1st  of  June. 

The  grapple  dredge  began  work  May ^20,  in  the  inner  portion  of  the 
inner  channel,  throwing  the  material  up  into  a  dike.  The  material  was 
found  to  be  very  soft  mud,  and  ran  back  into  the  cut  and  spread  over 
the  ground  back  of  the  dike  to  such  an  extent  that  it  was  found  impos- 
sible to  work  to  the  specifications,  and  this  portion  of  the  work  was  dis- 
continued on  the  17th  of  June,  in  order  to  spend  the  remainder  of  the 
funds  on  the  outer  channel. 

Ninety  thousand  and  ninety-two  cubic  yards  from  the  inner  channel 
were  put  ujK)n  the  dike,  two-thirds  of  which  had  been  completed  as 
nearly  in  accordance  with  the  specifications  as  was  possible ;  the  remain- 
ing one-third  barely  showing  at  high-water,  owing  to  the  spreading  of 
the  soft  material. 

The  dipper  dredge  began  work  on  the  outer  channel  June  1,  and  the 
grapple  dredge  June  22. 

The  material  was  found  to  be  exceedingly  fine  sand,  closely  packed 
and  very  hard  to  dig. 

At  the  close  of  the  fiscal  year  the  work  was  in  progress,  with  not  suffi- 
cient funds  remaining  to  complete  the  first  cut  of  outer  channel. 

For  the  completion  of  this  work  $14,000  will  be  required,  and  I  re- 
spectfully recommend  an  appropriation  of  that  amount  for  the  fiscal  year 
ending  June  30, 1883. 

•  •••••• 

The  work  is  in  the  coUection  district  of  Annapolis,  which  is  the  nearest  port  of  entry. 
The  collections  for  the  year  ending  June  30,  1881,  were  $718.71. 
Nearest  li^ht-honse.  Point  Lookout,  in  the  fifth  light-house  district. 
No  statistics  of  trade  have  heen  obtained. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 '$6, 500  00 

Julyl,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 4,921  48 

July  1,  1881,  amount  available 1,578  52 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  15, 000  Oq 


H  7. 

IMPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

The  Bappahanuock  Eiver,  from  Fredericksburg,  the  head  of  naviga- 
tion, to  Chesapeake  Bay,  is  104  miles  long. 
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The  fiiirvey  from  which  the  |>re8ent  operations  for  its  improvement 
date  was  made  in  November,  1870,  under  the  direction  of  Col.  Willium 
P.  Craighill,  Corps  of  pjngrineers,  and  his  report  will  be  found  in  the 
Keport  of  the  Chief  of  Engineers  for  1874,  Part  II,  page  31. 

ACCOUNT  OF  OBSTRUCTIONS. 

The  following  table  shows  the  localities  which  the  Coast  Survey  maps 
indicated  as  requiring  attention,  and  which  were  nearly  all  examined 
under  the  direction  of  Colonel  Craighill. 

They  were  re-examined  under  my  direction  in  June,  1881,  as  far  down 
as  Farleyvale. 

The  table  exhibits  the  depths  found  at  the  three  periods  of  examina- 
tion. 


Table  of  localiliea  on  Rappahannock  RiveTf  Virginta,  from  Frtderieksburg  to  FarteyraU^ 
inclusitfj  requiring  improvement,  with  comparinona  of  the  results  of  cxaminationt  in  Itioti, 
1870,  and  I8bl,  and  present  ettinuUe  of  cost  of  their  improvemenU 


N«. 


Naraeoflooitlity. 


1  Fredericltsburf;  Bw . 

2  Vollock'sBar 

8  i  Bernard '«  Bar 

4  I  Pratt's  Bar     

5  I  Spottswood  Bar 

6  I  Castle's  Ferry  Bar... 

7  ^ringHiUBar 

8  !  \lom  Neck  Bar 

8  ,  Farleyvale  Bar 


11 

it 


Colonel  CrmiKhill'a 
surrey  of  1870. 


't 


e 


MiUt.       Feet 


5.5  , 

1 

7.5  ' 

2 

10.5 

3 

«.5 

4 

6 

8 

5 

10 

8 

11 

7 

12i 

8 

FeeL 
5.0 


7.0 
7.0 
10.0 


8.5 


FbsL 
6,400 


5,400 
2,100 


1.050 


Examination  of 
1881. 


7.6 
&0 
&4 
&0 
7.8 
7.0 
10.5 
0.3 
8.6 


Feet, 

5,4M 
«M 
700 
1,000 
4,200 
1,800 


000 


Ko. 


Name  of  locality. 


Fredericksburg  Bar . 


Pollock's  Bar 

Bernard's  Bar 

Pratt's  Bar 

Spot tswood  Bar  ... 
Castle's  Ferry  Bar. 
Sprinz  Hill  Bar  ... 

Idoss  Neck  Bar 

Farlej-rale  Bar . . . . . 


Total  . 


II 


MiUs. 


Estimates  for  iroproTing  channel  100  feet  wide  i 
11  feet  deep  at  low -water. 


•^5 


85,000 

4,000 
4.700 
8.000 
(t) 
13,336 

(§) 

2,668 

4,000 


S-2 


$16,250 

1.000 

1,175 

2,000 

(t) 

8.334 

667 
1,000 


350 
*200 
280 
410 
450 

O 

1,100 

(§)^ 

450 
460 


$1,400 
3,000 
1,120 
1,640 
1,800 
C) 
4,400 

(§) 

1.800 

1.800 


$23,747  50 
2,438  00 
3,237  2S 
4,370  00 

8,894  10 

2,838  S6 
3,220  00 


48,745  40 


*Crib  dike,  at  $)5  per  linear  foot, 
t  Dredging  in  progress. 


♦Dikes  constrocted. 
^No  work  reqoired. 
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HISTORY  OF  THE  IMPROVEMENT. 

The  several  appropriations  for  improvemeDt  and  the  work  done  under 
them  (fiill  details  of  which  will  be  foand  in  the  annual  reports  for  the 
years  mentioned)  are  here  summarized,  as  follows: 

March  3, 1871,  $15,(K)0.  Under  this  appropriation  channels  70  feet 
wide  and  8  feet  deep  at  low-water  were  dredged,  by  contract,  through 
Spottswood  and  Fredericksburg  bars,  and  completed  September,  1872. 
Wrecks  were  removed  by  contract  as  follows:  One  at  Fredericksburg, 
one  at  Spottswood  bar,  one  at  Piscataway  Creek,  one  at  Urbana,  one  at 
Laurie's  Point,  and  two  at  Mill  Creek. 

June  10, 1872,  $15,000.  The  channels  at  Fredericksburg  and  Spotts- 
wood bars  were  widened  to  120  feet  by  contract,  and  the  dredging  com- 
pleted in  April,  1873.  A  dike  1,600  feet  long  was  built  along  the  left 
bank  of  the  river  opposite  Fredericksburg,  to  confine  the  dredged 
material  which  was  placed  behind  it,  and  to  contract  the  water-way  of 
the  stream  over  the  bar.  A  dike  was  also  constructed  along  the  left 
bank,  below  the  steamboat  wharf,  torectify  the  wharf  line,  and  filled  with 
dredged  material. 

March  3,  1873,  $15,000.  A  freshet  of  unusual  duration  and  height 
occured  in  May,  1873,  which  caused  some  filling  in  the  Fredericksburg 
channel.  It  was  therefore  redredged  by  contract,  the  material  being 
deposited  behind  the  dikes  and  in  the  river  below  the  bar.  This  work 
was  concluded  in  November,  1873.  The  dike  on  the  left  bank  >vas  ex- 
tended and  connected  with  the  shore. 

Several  logs  and  suHgs  were  removed  below  Spottswood  Bar. 

The  work  was  transferred  to  my  charge  by  Colonel  Craighill  in  July, 
1874.    In  his  report  of  August  11, 1874,  Colonel  Craighill  says: 

The  appropriations  by  Congress  since  the  estimate  of  1871  (of  $85,000  for  10-feet 
water)  have  been  the  following :  $15,000  March  3.  1871;  f  15,000  Jane  10,  1872;  |15,000 
March  3,  1873 ;  |7,000  June  23, 1874 ;  toml,  $52,000.  To  complete  the  estimate,  $:J3,000 
are  required,  which  would  have  done  the  work  had  the  whole  snm  been  at  once  appro- 
priated and  operations  not  interrupted. 

June  23, 1874,  $7,000.  The  available  balance  July,  1874,  including 
this  appropriation,  was  nearly  $13,000.  A  dike  was  built  by  contract 
on  the  left  bank  of  the  river,  between  the  railroad  bridge  and  the  ferry, 
and  completed  March  8,  1875.  The  channel  was  dredged  along  the 
wharf  front,  where  it  was  found  to  have  filled  in.  ITie  sand  was  placed 
behind  this  dike  (No.  2)  and  the  channel  completed  50  feet  wide  and  9 
feet  deep  at  low- water  July  28,  1875. 

March  3, 1876,  $5,000.  Applied  to  redredging  the  channel  between 
Deep  Eun  and  the  lower  wharves  as  far  as  the  funds  permitted,  the 
width  being  50  feet  and  the  depth  9  feet.  The  material  was  deposited 
behind  the  dike  (No.  1)  and  the  work  concluded  May  8, 1876. 

August  14, 1876.  $10,000.  This  appropriation  was  made  available  Jan- 
uary 22,  1877.  The  dike  built  in  1872  on  the  right  bank,  below  the 
steamboat  wharf,  had  been  injured  by  ice  and  was  in  danger  of  giving 
way  and  precipitating  the  sand  behind  into  the  channel.  A  new  dike 
(No.  3)  was  therefore  built  outside  of  it,  and  so  as  to  improve  the  line 
of  the  wharf'  front.  This  was  done  by  contract,  and  completed  June  12, 
1877.  The  channel  was  also  dredged  between  the  steamboat  wharf 
and  Deep  Run  50  feet  wide  and  9  feet  deep,  the  contract  being  concluded 
July  26,  1877.  Full  details  of  the  operations,  briefly  summarized,  will 
be  found  in  the  several  annual  report*  of  the  years  mentioned. 

June  18, 1878,  $13,500.  This  appropriation  was  applied  to  building 
dikes  and  dredging  at  Fredericksburg  Bar.    Two  dikes  were  built  (No. 
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4)  between  the  lower  end  of  the  city  wharves  and  Hazel  Run  and  (No.  5) 
on  the  left  bank  of  the  river  (below  dike  No.  1).  The  work  was  done  by 
contract,  commenced  September  7, 1878,  and  completed  September  20, 
1879.  The  dredging  included  the  excavation  of  a  channel  along  dike 
No.  4,  the  removal  of  the  bar  at  the  steamboat  wharf,  and  the  basin  at 
this  iK)int  for  turning  steamers.  The.work  was  done  by  contract,  having 
been  commenced  November  25,  1878,  and  completed  April  9,  1871). 
The  sand  dredged  from  the  river  was  placed  behind  dikes  Nos.  1,  3, 
and  4. 

March  3, 1879,  $10,000.  This  appropriation  was  made  available  June 
5,  1879.     . 

Dike  No.  6,  at  Fredericksburg  Bar,  605.5  feet  long,  was  built  by  con- 
tract, for  the  protection  of  ihe  bank  below  Hazel  Kun,  and  a  crib  dike, 
80  feet  long,  w«s  built  by  hired  labor  and  the  purchase  of  materials. 
This  dike  is  nearly  opposite  the  steamboat  whaif,  and  was  designed  to 
reduce  the  water-way  and  preserve  the  depth  which  had  been  obtained 
by  dredging.  ' 

At  S|)ottswood  16  spur-dikes  were  built,  of  aggregate  length  of  2,046.6 
feet.  The  entire  reach  in  which  Spottswood  Bar  occurs  was  examined, 
and  50  snags,  6  drift-logs,  and  one  small  wi*eck  were  removed. 

WORK  OF  THE  PAST  FISCAL  YEAR. 

At  the  commencement  of  the  year  work  on  the  spur-dikes  at  Spotts- 
wood Bar  (mentioned  above,  under  the  appropriation  of  1879)  was  in 
progress,  under  the  contract  with  Mr.  Alfred  Eishpaugh,  dated  Decem- 
ber 31,  1879.  The  entire  length,  as  stated  above,  was  2,046.6  feet,  but 
under  the  provision  of  section  14  of  the  specifications  forming  pait  of  the 
contract,  515.3  linear  feet  were  estimated  as  shore  connection,  and  paid 
for  at  an  average  price  of  nearly  $1.94  per  linear  foot ;  1,  'i31.3  linear  feet 
being  paid  for  at  the  contract  price  for  full  dike,  $3.55  per  linear  foot. 

The  entire  work  under  this  conti*act  was  completed  December  23, 1880, 
thus  carrying  over  to  the  present  year  work  which  should  have  been 
completed  during  the  previous  year,  and  thereby  entailing  upon  the 
government  the  expense  of  inspectors  salary  and  other  contingencies 
which  might  have  been  avoided  by  promptness  on  the  part  of  the  con- 
tractor in  supplying  material,  and  by  energy  in  pushing  the  construc- 
tion of  the  dikes. 

There  seems  to  be  no  cure  for  dilatory  contractors  but  to  insist  upon 
the  strict  enforcement  of  the  penalty  of  their  bond  which  attaches  to 
failure  to  perform  the  contract  within  a  given  time  unless  prevented  by 
causes  specially  named.  To  contractors  of  this  class  in  future  notice 
of  such  strict  construction  of  contract  will  be  served  at  the  commence- 
ment of  operations. 

In  addition  to  the  work  by  contract  above  described,  cushions  of  brush 
were  staked  down  to  the  banks  at  and  immediately  below  the  shore  con- 
nection of  all  dikes  which  had  not  sufficient  durable  natural  connec- 
tions to  withstand  the  erosion  from  freshets  above  the  height  of  the 
dikes.  This  work  was  done  by  hired  labor,  and  was  deemed  a  necessary 
precaution  until  the  material  from  the  dredged  channel  could  be  depos- 
ited between  the  dikes. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $25,000  for 
continuing  the  improvement.  The  work  projected  under  this  appropria- 
tion was  as  follows : 

1st.  At  Fredericksburg,  the  construction  of  eight  spur-dikes  to  further 
contract  the  channel,  aided  by  two  deflecting  dikes,  one  of  piles  in  shoal 
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water,  the  other  in  deep  water,  of  crib- work  filled  with  stone;  a  dike  for 
protecting  the  shore  between  Hazel  Run  and  Deep  liuu,  and  preserving 
the  contraction  of  water-way ;  and  a  retaining-dike  at  the  ferry  landing. 

2d.  A  i  Spottswood  Bar^  the  const  ruction  of  four  additional  spur-dikes  to 
complete  the  original  project  for  spur-dikes  at  that  locality,  and  the  ex- 
cavation of  a  channel  100  feet  wide  and  11  feet  deep  at  low -water,  the 
material  to  be  deposited  between  the  spur-dikes  (then  in  course  of  con- 
struction, but  now  completed). 

Separate  specifications  were  prepared  for  the  two  classes  of  work, 
dredging  and  dike  construction,  and  proposals  invited  in  the  usual  way. 

The  following  are  abstracts  of  the  bids  received  andopenedNovember 
27, 1880. 


AhBiriUit  'of  proposals  for  dredging  at  Spottstcood  Bar^  Rappahannock  River,  Virginiay 

opened  November  27,  18d0.    • 


No. 

Name. 

AddreM. 

0 

ll 

Time  of  com- 
mencement. 

Time  of  com- 
pletion. 

Nnmber  and  kind  of 
machines  used. 

1 
'2 
3 

Daniel  Constantine 

Henry  Birch 

G.H.rerri8 

Baltimore,  Md.,.. 
Washington,  D.  C. 
Baltimore,  Md.... 

10  27 
27J 

December  10, 

1880. 
As  early  as 
_nracticnbl^. 
December  10, 

1880. 

Jnne30.1881. 
Jane  30, 1881. 
Jane  30, 1881. 

One  or  more  Osgood 

Abstract  of  proposals  for  constructing  dikes  in  Rappahannock  River^  Virginiaf  opened  No- 
vember 27,  1880. 


Name  and  address. 

Price  per  linear  foot  for 
constructing  dikes. 

Total 
amount. 

o 
o 

a 

h 
i' 

i 
1 

o 

i 

No. 

1 

1 

1 

1 

1 

Bemarks. 

1 
2 

3- 

4 

Wm.  H.  Wood,  New  York 
City. 

FmnkPidgeon,jr.,PhUa- 
delpbia,  Pa. 

G.  K.  Ferris.  Baltimore, 
Md. 

Alfre<l  Kishpaugh,  Fred- 
ericksburg, Va. 

-J 

13  65 
380 
3  49 
325 

13  95 
4  10 
3  49 
2  95 

13  90 
425 
3  49 
3  45 

$19  50 
15  00 
18  00 
13  00 

$13, 861  50 
13,899  75 
12,58175 
10, 666  75 

188L 
Jan.  4 

Jan.  4 

Jan.  4 

Jan.  4 

1881. 
June  80 

Jane  30 

Jane  30 

June  30 

Informal ; 
no  bond. 

The  construction  of  dikes  was  awarded  to  Mr.  Alfred  Kishpaagh,  of 
Fredericksburg,  and  articles  of  agreement  were  entered  into  December 
6,  1880.  The  time  of  commencemeut  was  fixed  at  January  4, 1881,  the 
work  to  be  completed  on  or  before  June  30,  1881. 

The  dredgiag  wa«  awarded  to  Mr.  Henry  Birch,  of  Washington,  and 
the  contract  was  dated  December  10, 1880.  The  10th  of  December  was 
the  time  fixed  for  the  commencement  of  the  work,  which  was  to  be  com- 
pleted on  or  before  June  30,  1881. 

The  construction  of  the  crib  dike,  an  extension  of  that  built  in  1879, 
61  E 
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was  begun  February  7, 1881,  and  completed  March  7, 1881.  Its  length 
is  100  feet,  and  the  price  $13  per  linear  foot 

Dikes  A,  B,  C,  D,  B,  and  F  had  been  constructed  by  the  4th  of  May, 
1881,  when  the  contractor  was  required  to  transfer  the  work  to  Spotts- 
wood  Bar,  so  as  to  complete  the  dikes  there,  in  readiness  for  the  deposi- 
tion of  material  between  them  by  the  contractor  for  dredging.  These 
dikes  were  completed  June  27, 1881,  and  the  contractor  resumed  work 
at  Fredericksburg.  During  the  year  there  were  constructed  at  Spotts- 
wood  Bar  2,429.6  linear  feet  of  spur-dike;  and  at  Fredericksburg  100  feet 
of  crib-dike,  555  linear  feet  of  spur-dike,  and  91  linear  feet  of  dike  for 
protection  of  shore  below  Hazel  Kun. 

The  contractor  for  dredging  at  Spot  tswood  Bar  was  unable,  on  account 
of  the  severity  of  the  winter,  to  move  his  machinery  to  the  work,  and 
did  not  begin  operations  until  April  12, 1881.  Soon  after  the  beginning 
of  this  work,  an  examination  of  the  projected  channel  showed  that  the 
freshet  of  February  had  taken  away  about  12,000  cubic  yards  of  the 
amount  estimated,  and  by  your  approval  the  contract  was  modified  so 
as  to  permit  the  execution  of  this  amount  of  work  at  Fredericksburg, 
o£f  the  principal  wharves,  where  the  depth  had  decreased  to  such  an 
extent  as  to  seriously  inconvenience  the  approach  and  maneuver  of  ves- 
sels. To  this  work  the  contractor  was  directed  to  transfer  his  machin- 
ery, and  it  was  begun  May  12, 1881,  and  finished  June  25, 1881;  when 
the  machinery  was  ordered  back  to  Spottswood  Bar,  where  at  the  close 
of  the  fiscal  year  the  work  was  in  progress,  and  at  a  rate  much  more 
satisfactory  than  at  the  beginning  of  his  operations,  when  an  insuffi- 
ciency of  scows  and  of  appliances  and  labor  for  promptly  moving  them 
and  discharging  their  contents  very  much  retarded  the  work  and  has 
caused  the  time  of  completion  to  run  over  the  fiscal  year. 

At  the  close  of  the  year  20,572  cubic  yards  had  been  removed  at 
Spottswood  and  Fredericksburg  bars,  under  this  contract,  at  19J  cents 
per  cubic  yard. 

In  addition  to  work  under  these  contracts  those  portions  of  old  dikes 
at  Fredericksburg  which  were  injured  by  ice  in  February  have  been 
repaired,  and  800  willow  bushes  have  been  set  out  upon  the  filling  be- 
hind them. 

The  ends  of  spur-dikes,  both  at  Fredericksburg  and  Spottswood,  have 
also  been  protected  from  the  action  of  the  current  by  deposits  of  stone 
upon  brush  mattresses.  This  last-named  work  was  done  by  a  minor 
contract  with  J.  W.  Mills  for  $1  per  cubic  yard  of  stone  deposited,  the 
price  including  cost  of  mattresses  used. 

The  shore  connections  of  such  dikes  at  Spottswood  Bar  as  seemed  to 
need  fortifving  have  been  further  secured  by  cushions  of  brush  staked 
down  to  the  banks.    This  work  was  done  by  hired  labor. 

The  river  and  harbor  act  of  March'3, 1881,  appropriated  $15,000  for 
continuing  the  improvemeur.  It  is  thought  best  to  defer  its  application 
until  the  behavior  of  the  channel  at  Fredericksburg,  under  the  influence 
of  the  dikes  recently  built  and  in  progress,  shall  have  demonstrated 
how  far  the  expected  results  give  promise  of  realization.  It  is  expected, 
however,  that  six  more  short  spur-dikes  and  two  short  crib-dikes  will  be 
needed  to  secure  uniformity  of  construction  throughout  the  entire  bar, 
and  that  the  fixation  of  the  channel  and  its  proper  direction  and  oni- 
formity  of  dimensions  will  he  most  satisfactorily  secured  by  dredging, 
after  which  it  is  believed  the  dikes  will  maintain  it  in  that  condition. 
It  may  therefore  be  several  months  before  specifications  are  submitted 
forWork  under  the  last  appropriation. 
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CONTINUATION  OP  THE  IBfPBOTEMENT. 

There  will  be  required  to  secare  a  channel  100  feet  wide  and  10  to  11 
feet  deep  at  low-water,  work  at  the  localities  named  as  follows: 

FREDERICKSBURG  BAR. 

65,000  cabic  yards  dredging,  at  25  cents : |16,250  00 

350  linear  feet  spur  dike,  at  $4 1,400  00 

200  linear  feet  crib-dike,  at$15 3,000  00 

20,650  00 
15  per  cent,  for  contingencies 3  097  50 

23,747  50 
polix)ck'8  bar. 

4,000  cnbio  yards  dredging,  at  25  cents |1,000  00 

280  linear  feet  spur-dike,  at  $4 1,120  00 

2,120  00 
15  per  cent,  for  contingencies , 318  00 

2,438  00 

BERNARD'S  BAR. 

4,700  cnbic  yards  dredging,  at  25  cents |1, 175  00 

410  linear  feet  spur-dike,  at|4 1,640  00 

2,815  00 
15  per  cent,  for  contingencies 422  25 

3,237  25 

PRATT'S  BAR. 

8,000  cubic  yards  dredging,  at  25  cents (2,000  00 

450  linear  feet  spur-dike,  at  |4 1,800  00 

3,800  00 
15  per  cent,  for  contingencies 570  00 

4,370  00 
castle's  ferrt  bar. 

13,336  cubic  yards  dredging,  at25cents $3,334  00 

1, 100  linear  feet  spur-dike,  at  |4 4,400  00 

7,734  00 
15  per  cent,  for  contingencies 1,160  10 

8,894  10 

MOSS  mCCK  BAR. 

2,668  cubic  yards  dredgingr  at  25  cents |667  00 

460  linear  feet  dike,  at  $4 1,800  00 

2,467  00 
15  percent,  for  contingencies 371  55 

2,838  55 

FARLEY  VALE  BAR. 

4,000  cubic  yards  dredging,  at25'cents « |1,000  00 

450  linear  feet  spur-dike,  at$4 1,800  00 

2,800  00 
15  per  cent,  for  contingencies 420  00 

3,220  00 

Total 48,745  40 

Deduct  appropriation  of  March  3,  1881 15,000  00 

33,745  40 
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As  this  sum  will  complete  the  improvement  as  far  down  as  Farley- 
vale,  including  tUat  bar,  I  respectfully  recommend  that  $34,000  (in  round 
numbers)  be  appropriated  for  the  year  ending  June  30, 1883. 

The  following  appropriations  have  been  made: 

March  3,  1H71 $15,000 

June  10,1872 15,000 

March  3,  I'-Ta 15.000 

June  23, 1874 7,000 

March  3,  1875 5.000 

August  14,1876 10,000 

June  18,  1878 13,500 

March  3,  1879 10,000 

June  14,  1880 25,000 

March  3,  1881 15,000 

The  work  is  in  the  collectiou  «liRtrict  of  Tppponuock,  which  is  the  nearest  port  of 
entry.  The  collections  for  the  year  ending  June  30,  1881,  were  $1,177.54.  Fifth  light- 
house district;  nearest  light-house,  Bowler's  Rock. 

Accompanying  this  report  are  maps  of  Fredericksburg  Bar  and  Spotts- 
wood  Bar,  showing  their  condition  at  the  close  of  the  fiscal  year. 

The  trade  of  Fredericksburg  for  1880  shows,  omitting  details  of  items, 
a  total  value  of  $4,000,000,  or  an  increase  of  $396,000  over  the  previous 
year. 

Money  statement 

July  1,  1880,  amonnt  available $31,835  13 

Amount  appropriated  by  act  approved  March  3,  1881 15,000  00 

$46,835  13 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 'Of 

outstanding  liabilities  July  1,  1880 17,324  02 

July  1,  1881,  outatauding  liabilities 862  51 

18, 186  53 


July  1,  1881,  amonnt  available 28,64B  60 

2^2,345  00 

,1683.     34,000  00 


Amount  (estimated)  required  for  completion  of  existing  project 2^2,345  00 

Amouut  that  can  be  profitably  expended  in  fiscal  year  enuing  June  30, 1  ~ 


H  8. 

improvjiment  op  totuski  river,  virginu. 

A  survey  and  examination  of  Totuski  River  was  ordered  in  the  rivOT 
and  harbor  act  approved  June  23,  1874,  and  this  duty  being  assigned 
to  me  by  the  Chief  of  Engineers,  July  9, 1874,  a  report  and  estimate 
were  submitted  March  3, 1875,  based  upon  a  personal  reconnaissance. 
I  quote  from  my  report : 

Totuski  River  rises  on  the  border  of  Northumberland  County,  Virginia,  flows  south- 
west through  Richmond  County ,  and  empties  into  the  Rappahannock  River  35  miles 
from  its  montli  and  7  miles  below  the  town  ot  Tappahannock.  It  is  20  miles  long, 
«nd  has  a  width  varying  from  !sM  to  500  feet.  AbOut  5  miles  from  its  mouth  it  is 
<jroB8ed  by  a  bridge  without  a  draw,  over  which  passes  the  county  road.  The  exami- 
nation was,  therefore,  limited  to  the  portion  of  the  river  below  the  bridge. 

The  tides  reach  abovethe  bridge,  the  mean  range  at  the  month  being  al>ont  1.6  feett 
ftud  the  stand  at  high- water  is  somewhat  prolonged  probably  by  the  contracted  outle, 
and  the  bar  at  the  mouth. 

The  obstructions  to  the  navigation  are  found  in  the  bar  at  the  month  in  the  Rappa- 
hannock, and  in  Booker's  Bar,  about  half  way  between  the  bridge  and  the  mouth  of 
the  river.  The  bar  is  the  most  serious  obstruction,  and  it  is  stated  hy  those  living 
near  this  point  that  if  the  bar  were  removed  a  draw  would  be  placed  in  the  bric^, 
which  would  add  4  miles  to  the  navigation. 
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Booker's  Bar  is  2^  miles  below  the  bridge,  and  between  these  points  the  depth  varies 
from  7\  to  24  feet,  shoaling  to  3  feet  at  low-water  on  the  bar.  If  the  bar  is  regarded 
as  being  limited  by  the  curves  of  6  feet  of  depth,  it  has  a  length  of  2,490  feet.  About 
750  feet  above  the  bar  the  river  has  a  width  of  about  200  feet,  which  increases  to  about 
900  feet  near  the  middle  of  the  bar,  and  is  reduced  to  60Q  feet  at  a  distance  of  650  below 
it.  The  channel  marked  by  the  curves  of  2  feet  of  depth  has  a  more  gradual  increase  and 
decrease,  the  width  at  the  head  being  195  feet,  at  the  middle  of  the  bar  482  feet,  and 
at  the  end  about  312  feet.  The  bar  can  be  further  described  as  occurring  at  the  cross- 
ing trom  the  concave  channel-way  on  the  right  to  the  concave  channel-way  on  the 
left,  caused  by  the  deflection  from  the  shore. 

The  bar  is  composed  of  soft  mud. 

Between  the  bar  and  the  mouth  the  maximum  depth  is  22  feet. 

The  bar  at  the  month  of  the  creek  in  the  Rappahannock  River,  has  li  feet  more 
water  on  it  than  Booker's  Bar.  The  cost  and  difficulty  of  improving  the  channel  on 
the  outer  bar  are  considerable.     I  have,  therefore,  not  included  it  in  my  estimate. 

The  low- water  depth  on  this  bar  is  4^  feet,  which  is  increased  to  6  feet  at  mean  high- 
water,  a  depth  sufficient  for  the  present  needs  of  navigation. 

To  correct  the  effect  of  Bookers  Bar  I  would  propose  to  dredge  a  channel  through 
it  with  a  width  of  60  feet  and  a  depth  of  8  feet  nermitting  the  bottom  to  take  the 
natural  slopes,  and  to  construct  a  diKc  asindicatea  by  an  unbroken  line  in  red  on  the 
chart  wiYh  a  length  of  2,400  feet. 

The  dike  should  have  a  height  not  greater  than  half- tide  and  should  be  pervious  to 
water 

During  the  year  an  examination  was  made  of  Booker's  Bar,  and  the 
following  estimates  are  submitted  in  line  of  those  previously  given. 

booker's  bar. 

2,4001inear  feet  ofdike,  at  S4  per  foot f9,600  00 

For  a  (hunnel  60  feet  wide  and  8  feet  deep  at  low-water: 
25,520  cubic  yards  of  dredging,  at  35  cents 8,932  00 

18,532  00 
Contingencies,  16  per  cent 2,779  80 

21,311  80 

BAR  AT  MOUTH. 

For  a  channel  100  feet  wide  and  8  feet  deep  at  low-water : 

30,890  cubic  yards  dredging,  at  35  cents $10,811  50 

Contingencies,  15  percent 1,621  73 

12,4:»23 

Total  for  the  two  bare '. 33,745  03 

The  act  of  June  14, 1880,  appropriated  $2,500  for  the  improvement  of 
this  river,  and  the  work  was  assigned  to  me  by  the  Chief  of  Engineers 
June  17, 1880. 

It  being  apparent  that  the  appropriation  wa«  too  small  to  be  expended  . 
economically,  no  effort  was  put  forth  to  make  the  examination,  neces- 
sary as  a  basis  for  a  i)roject,  and  no  project  was  submitted  until  after 
the  further  appropriation  of  $2,500,  by  act  of  March  3, 1881,  gave  prom- 
ise of  better  results  from  the  expenditure  of  the  combined  appropriations. 

An  examination  was  then  made,  a  project  submitted  for  the  construc- 
tion of  a  dike  at  Booker's  Bar,  specifications  were  prepared,  and  the 
work  offered  for  contract,  by  public  advertisement  in  the  usual  way,  the 
proposals  to  be  opened  July  9, 1881. 

The  following  appropriations  have  been  made: 

June  14.  1880 |2,500 

March  3,  1881 2,500 

I  would  respectfully  recommend  an  appropriation  of  $17,000  for  the 
year  ending  June  30, 1883. 
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The  work  U  in  the  collection  diatrict  of  Tappahannock,  which  is  the  nearest  port  of 
entry. 
The  collections  in  this  district  for  the  fiscal  year  endinff  June  30, 1881,  were  $1,177.54. 
The  nearest  light-house  ih  Bowler's  Rook,  in  the  fifth  light-house  district. 

Money  atatemerU. 

July  1, 18«0,  amount  available |12,BM  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 500  00 

$5,tm4» 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 45  00 

July  1,  1881,  outstanding  liabilities ,...  9  19 

54  19 


July  1,  1881,  amount  available 4,945  81 

Amount  (es^  iroated)  required  for  eompletion  of  existing  project 89, 000  UO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     17, 000  00 


STATISTICS  OF  TRADE. 

There  are  about  100  square  miles  of  country  tributary  to  the  landings  on  this  river, 
containing  a  population  of  about  3,500. 

The  value  of  shipments  during  the  year  1880  are  estimated  at  f  124,300,  and  of  re- 
ceipts, $4K,000. 

The  stream  is  navigable  to  Totuski  Bridge,  5  miles  from  its  mouth,  and  3  miles  from 
Warsaw,  the  county  seat  of  Richmond  County, 

The  entire  busings  of  the  community  is  increasing  yearly,  and  Totuski  Creek  is  one 
of  the  most  important  tributaries  of  the  Rappahannock. 


H  9. 

IMPROVEMENT  OF  URBANA  CREEK  VIRGINIA. 
HISTORY  OP  OPERATIONS. 

This  creek  is  a  tidal  tributary  of  the  Kappahannock,  taking  the  char* 
acter  of  an  estuary*,  and  is  really  a  harbor,  and  the  only  harbor  on  that 
(the  right)  side  of  the  Bappahaunock  for  a  distance  of  60  miles. 

A  survey  was  made  in  December,  1874,  a  report  of  which  will  be  found 
in  the  report  of  the  Chief  of  Engineers,  1875,  Part  I,  page  13'J. 

The  obstruction  to  navigation  was  found  to  be  a  bar  at  its  mouth,  or 
strictly  a  flat  of  the  Rappahannock  River,  over  which  the  stream  makes 
its  way  to  the  main  channel  of  the  Rappahannock.  The  least  depth  of 
the  water  on  this  flat  was  6^  feet. 

The  landing  and  town  of  Urbana,  the  commerce  of  which,  with  its 
tributary  area  of  country,  this  imx)rovement  was  designed  to  benefit,  is 
situated  three-quarters  of  a  mile  above  the  bar. 

The  project  for  the  improvement  was  the  excavation  of  a  channel 
through  the  bar  150  feet  wide  and  10  feet  deep  al  low-water,  at  an  esti- 
mated cost  of  $20,000. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1879, 
amounting  to  $5,000.  Under  this  appropriation  a  contract  was  made 
with  Thomas  P.  Morgan,  jr.,  of  Cumberland,  Md.,  for  dredging,  at  24 
cents  per  cubic  yard,  in  conformity  to  the  project  as  far  as  the  funds 
would  permit.    Work  was  begun  October  18, 1879,  and  completed  Feb- 
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mary  2, 1880,  resalting  in  secaring  a  channel  through  the  bar  80  feet 
wide  and  10  feet  deep.  Full  details  of  the  work  may  be  found  in  the  report 
of  the  Chief  of  Engineers  for  the  year  ending  June  30,  1880. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,500  for  con- 
tinuing the  improvement.  Proposals  for  widening  the  channel  were  in- 
vited in  the  usual  way,  and  the  following  bids  were  received  and  opened 
September  11, 1880: 

Ahetraei  of  propo$aU  for  dredging  im  Urbtma  Crtek,  Firgimiaf  opened  September  11,  1880 


No. 

Nune  and  address. 

!, 

Time  of  com- 

Time  of  com- 
pletion. 

i 

is 
11 

1 
2 
8 

Daoiel  Gonstantine,  Balti- 
more, Md. 

Henry  P.  (lUberl,  G«orge> 
tiiwn,  D.  C. 

Katiunal  Dredging  Company, 
WashingtonrD.C. 

10  88 
40 
80 

Jan.  1,1881 

^ 

One  Osgood 
dredge. 

One  Osgood 
dredge. 

Requisite 
machinery. 

'^t^- 

Spring  of  1881. 

or  earlier. 
EarlT  as  praoti- 

ISO-SOO 

June  30,1881.... 

The  work  was  awarded  to  National  Dredging  Company,  at  30  cents 
per  cubic  yard,  and  a  contract  entered  into  with  them  October  6, 1880, 
the  work  to  be  begun  by  the  1st  of  March,  1881,  and  completed  on  or 
before  June  30,  1881. 

At  the  close  of  the  fiscal  year  no  arrangements  had  been  perfected  by 
the  contractors  for  commencing  the  work,  and  30  days'  additional  time 
was  granted  them. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $4,000  for 
continuing  the  improvement,  and  si>ecifications  were  prepared  and  pro- 
posals invited  by  advertisement  dated  June  9,  1881,  for  widening  and 
deepening  the  channel  through  the  bar  at  the  mouth  of  the  creek,  the 
proposals  to  be  opened  July  9, 1881. 

Appropriations  have  been  made  as  follows: 

March  3,  1879 $5,000 

JnneU,  IHHO 2,500 

Marcii3,  18dl 4,000 

For  the  completion  of  the  work  $8,500  will  be  needed,  and  I  respect- 
fully recommend  the  appropriation  of  that  sum  for  the  year  ending  June 
30, 1883. 

Urbana  is  a  port  of  entry,  and  is  in  the  collection  difitriot  of  Tappahannock. 
The  collections  for  the  year  ending  June  30,  18^1,  were  |1, 177.54. 

Maney  statement 

July  1, 1880,  amount  available |2,636  66 

Amount  appropriated  by  act  approved  March  3,  1881 4, 000  00 

$6,636  66 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 60  44 

July  1, 1881,  amount  available 6,576  22 

Amount  (estimated)  required  for  completion  of  existing  project 8, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    8, 500  00 
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STATISTICS  OF  TRADE. 

The  value  of  shipments  for  the  year  1880  was  $219,200^  and  of  the  receipts  $76,400. 
This  report^  kindly  furnished  by  Mr.  T.  E.  Sutton,  was  accompanied  by  the  foUoinr- 
iug  remarks: 

^'  By  the  improvement  of  this  creek  we  develop  a  country  that  has  been  entirely  cut 
ofif  from  wat«r  communication,  a  country  in  which  many  poor  people  reside  who  oik-u 
vast  tracts  of  forest  land,  the  timber  from  which  might  afford  them  a  comfortable 
support. 

*' There  has  just  been  erected,  and  is  now  in  successful  operation,  a  large  oyster  and 
fruit  canning  house  at  this  place  that  must  necessarily  revive  fruit  culture. 

^*Some  Philadelphia  parties  are  contemplating  the  erection  of  suitable  buildings  for 
a  summer  resort. 

''A  marine  railway  is  also  in  contemplation,  and  it  is  the  intention  of  those  inter- 
ested to  complete  it  at  an  early  date. 

**A  petition  is  now  being  circulated  and  signed  by  vessel-owners,  captains,  and  others 
interested,  to  have  the  custom-house  removed  from  Tappahanuock  to  this  place,  as 
being  more  convenient  and  accessible,  aiibrding  a  much  better  harbor,  and  always  Iree 
from  ice." 


H  10. 

IMPROVEMENT  OF  MATTAPONI  RIVER,  VIRGINIA. 

A  full  description  of  that  portion  of  the  river  requiring  improvement, 
about  36  miles  in  length,  and  an  account  of  the  obstructions  to  naviga- 
tion, are  contained  in  the  Report  of  the  Chief  of  Engineers  for  the  year 
1879-'80,  an<l  may  be  found  in  Part  I,  page  770. 

The  following  table  presents  a  summary  of  the  localities  requiring 
improvement,  nature  of  improvement,  and  estimate  of  cost: 


Name  of  locality. 


s  M 


DeBcription  ot  work. 


s 

M 


Pocket  Bend  Cat-off 

Second  Cut-off 

Removing  logs,  trees,  and  drift  a«  far  as  Aylott's. 

Wre<^k  at  Aylett's 

Old  Hall  Bar 

"Wreck  belovr  Aylett^s 

Walker's  Bar ' 

Sale's  Bar 

Presque  Isle  Bar 

Between  Prf>sque  Isle  and  Ilobinson's 

Robinson's  Bar 

Pointer's  or  Latano's  Bar 

Line  Tree  Bar 

A  t  other  points 


MiUi. 
12? 
15 
26 
26 
27 
27i 
82 
32i 


35 
38 


Closing  channel i $1,000 

do ! I         500 

Jl«<n)oving  snap's,  iio 7. 800 

'  •  -  250 

2,667 

300 

2,068 

2,371 

4.366 

250 

3.553 

2,H44 

1,897 

300 


Kcnioving  wreck 

DivdgiuK j    6,666 

Removing  wreck ! 

DriMlging 7  407 

do I    5.925 

do I  10,666 

Removing  snags,  4tc ' 

Dredging ,    8,888 

do I    7,111 

do    4,742 

Snags,  &c 


Add  for  contingencies  10  per  ceut. 
Total 


80.963 
3.096 

34,030 


The  distances  are  only  approximately  correct. 


The  dredging  is  intended  to  give  4^  feet  on  all  the  bars  at  extreme 
low- water,  5J  feet  at  ordinary  low-water,  and  from  7J  to  SJ  feet  at  high- 
water. 
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The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,600  for 
the  improvement,  being  the  first  appropriation  for  this  river,  and  the 
work  was  assigned  to  me  by  the  Chief  of  Engineers  June  17, 1880. 

The  project  for  the  improvement,  which  was  approved  October  1, 1880, 
contemplated  the  removal  of  all  such  obstructions  as  wrecks,  snags,  logs, 
and  overhanging  trees,  before  attempting  any  dredging  operations;  the 
work  to  be  done  by  hired  labor  under  an  overseer,  and  with  the  plant 
used  for  like  purposes  on  the  Pamunkey  Eiver. 

WORK  OP  THE  PAST  FISCAL  YEAB. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $3,300  for  con- 
tinuing the  improvement.  It  was  then  seen  that,  with  tbe  increased 
funds  available  for  the  two  rivers,  Mattaponi  and  Pamunkey,  the  work 
on  Mattaponi  could  not  be  accomplished  without  unreasonable  delay  on 
the  plan  projected  under  the  previous  appropriation,  namely,  by  using 
the  Pamunkey  plant  after  that  work  should  have  been  completed.  It 
was  therefore  recommended  and  approved  that  a  separate  plant,  simi- 
lar to  that  on  the  Pamunkey,  be  constructed,  that  the  work  might  pro- 
ceed without  delay. 

Accordingly,  materials  were  purchased  in  open  market,  and  the  plant 
built  by  hired  labor  at  New  Castle  Landing,  on  the  Pamunkey  River, 
there  being  facilities  at  that  place  which  could  not  be  found  on  the 
Mattiiponi. 

At  the  end  of  the  fiscal  year  the  plant,  consisting  of  derrick,  derrick- 
boat,  quarter-boat,  scow,  and  small  canoes,  together  with  the  necessary 
tools  and  appliances,  was  ready  for  work,  and  instructions  were  given 
to  take  it  around  by  West  Point  up  the  Mattaponi,  and  begin  operations 
at  Aylett's,  working  up  stream,  and  removing  all  snags,  drift  logs,  over- 
banging  trees,  &c.,  found  to  obstruct  the  channel. 

Appropriations  have  been  made  as  follows : 

JiineU,  1880 $2,500 

March  3,  1881 3,300 

The  amouDt  needed  to  complete  the  improvement  is  $28,300. 

I  respectfully  recommend  that  $10,000  be  appropriated  for  the  year 
ending  June  30, 1883. 

The  work  is  in  the  collection  district  of  YorktoVn,  which  is  the  nearest  port  of  en- 
try.   The  collections  for  the  year  ending  June  30,  1881,  were  $1,186.08. 
The  nearest  light-house  is  Bell  Rock,  in  the  fifth  light-house  district. 

Money  statetnent 

July  1,  1880,  amount  available $2,500  00 

Amount  appropriated  by  act  approved  March  3,  1881 3, 300  00 

15,800  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 1,444  09 

July  1,  1881,  amount  available 4,355  91 

Amount  (estimated)  required  for  completion  of  existing  project 28,300  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883. .  10, 000  00 
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H  II. 
IMPROVEMENT  OF  PAMUNKEY  RIVER,  VIRGINIA. 

A  detailed  description  of  that  portion  of  the  river,  abont  30  mUes  in 
length,  which  requires  improvement,  with  an  account  of  the  obstructiom} 
to  navigation,  may  be  found  in  the  report  of  the  Chief  of  Engine^^s  for 
the  year  187d-'80,  Part  I,  p.  773. 

The  localities  requiring  improvement,  nature  of  improvement,  and 
estimates  of  cost,  are  summarized  in  the  following  table: 

Approximaie  eBtimaie. 
(The  distanoe  in  miles  is  reckoned  from  HaBorertown,  sad  is  estimated,  not  measured.) 


1 

3 

Cost  of  removing— 

Dredging. 

Looalities. 

1 

4 

1 

1 

t 

o 

i 

It 

1 

PotoraovCreek...... ...................... 

4 
6 

? 

13 
14 

J? 

81 
80 

^000 

n.i7o 

$1,170 

1,000 

1.215 

8M 

Dr.  Wonnl*»y 's  Landing ....... ..........Tr 

$1,000 

Whale's  Back  Bar  ...T 

2.700 
*"*2,700 

1.215 

Kew Castle  Fcrrv 

800 
400 

Skidmurt-'s  Bar,  or  Upper  Basset 

1,215 

1.615 

Bassett's  Ferry...-.." 

Basnett'o  Bar    ................. ...... .xa 

13,000 
1,000 

2.800 
"■"8,"400 

1,260 

4,SiO 

Carter's  Island 

800 

1,900 

SprinfE  Bar 

1.530 

Fiplnff  Tree • 

800 

Garlic's  Bar 

800 

800 

Month  of  river 

...... 

^4(lo 

2,800 

14,200 

6.890 

14.560 

2,018 

Total  iMitimate 

17,508 

WORK  OP  THE  PAST  FISOAL  YEAR. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  (2,500  fo^ 
this  improvement,  being  the  first  appropriation,  and  the  work  was 
assigaed  to  me  by  thj  Chief  of  EugiaeeN  June  17,  1880. 

The  project  for  the  improvement,  approved  October  1, 1880,  was  as 
follows : 

To  purchase  in  open  market  the  necessary  snagging  equipment  and 
material  for  building  a  derrick-boat,  quarter-boat,  scows,  &c.,  and  to 
build  the  boat,  and  remove  by  hired  labor,  under  an  overseer,  such 
obstructions  as  wrecks,  snags,  logs,  and  overhanging  trees. 

A  plan  for  derrick-boat  and  derrick  was  prep£^^,  and  prox>osals  in- 
vited for  lumber,  materials,  and  tools. 

Great  difficulty  was  experienced  in  getting  bids  for  an  amount  of  lum- 
ber so  small  and  of  special  dimensions,  but  a  contract  was  made  and 
^e  lumber  inspected  in  December,  when  it  was  found  that  a  great  por- 
tion of  it  failed  to  conform  to  the  specifications  either  in  quality  or 
dimensions,  and  the  remainder  of  the  month  was  consumed  in  making 
good  the  deficiencies,  when  the  severe  weather  began  which  put  an  end 
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to  all  further  operations.    It  was  not  nntil  March,  1881,  that  the  overseer 
was  placed  on  duty  again. 

On  the  28th  of  Aprils  the  derrick,  derrick-boat,  quarter-boat,  and  scow 
having  been  completed,  snagging  operations  were  begun  at  Hanovertown 
(or  Dabnej's  ferry)  and  prosecuted  without  interruption  till  the  close 
of  the  fiscal  year,  when  the  following  work  bad  been  done : 

Milee  of  river  cleared  of  obstmctions 4 

Snags  removed : 

Nnmber 479 

Total  lenffth ^ feet..  11,679 

Average  oiameter .T • inches..  12.6 

Drift  logsTBBMHred : 

Number ., „, 119 

Total  length — feet..  1,561 

Average  diameter >,,»,,,„.. inches..  13.3 

Trees  felled: 

Nnmber 225 

Average  diameter inches..        llf 

It  is  believed  that  the  portion  of  the  river  next  below  this  work  con- 
tains fewer  obstructions  of  this  class  as  the  distance  from  the  point  of 
beginning  increases. 

The  appropriation  of  $2,500,  by  act  of  March  3, 1880,  will  be  applied 
to  continuing  snagging  operations  in  the  same  way. 

Appropriations  have  been  made  as  follows: 

Jnnel4,  1880 #2,500 

March  3,  1881 2,500 

The  amount  required  for  the  completion  of  the  existing  project  is 
(12,500,  all  of  which  can  be  profitably  expended  in  the  year  ending 
June  30,  1883,  as  the  greater  part  of  it  will  be  expended  by  contract  in 
dredging.  I  therefore  respectfully  recommend  that  that  sum  be  ap- 
propriated. 

The  work  is  in  the  collection  district  of  Torktown,  which  is  the  nearest  port  of  entry. 
The  collections  lor  the  year  eudiog  June  30,  1881,  were  $1,166.08. 
The  nearest  light-house  is  BeU  Kock,  in  the  fifth  light-house  district. 

Money  statement. 

Jnly  1,  1880,  amonnt  available #2,600  00 

Amount  appropriated  by  act  approved  March  3,  1881 2, 500  00 

$5,000  00 

July  1,  1881,  amonnt  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,448  81 

July  1,  1881,  amonnt  available 2,551  19 

Amount  (estimated)  required  for  completion  of  existing  project 12, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  12, 500  00 


H    12. 

IMPROVEMENT  OF  YORK  RIVER,  VIRGINIA. 

A  survey  of  the  bars  forming  the  obstructions  to  the  navigation  of 
this  river  was  made  in  1879  by  Capt  Chas.  B.  Phillips,  whose  report 
and  estimate  for  the  improvement  may  be  found  in  the  report  of  the 
Chief  of  Engineers  for  the  year  ending  June  30, 1880,  Appendix  I,  p.  18. 
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The  project  for  the  improvement  was  the  excavation  of  channels  22 
feet  deep  and  200  feet  wide  through  the  bars  at  West  Point  and  Poto- 
potank,  with  an  increased  width  at  the  wharves  at  West  Point. 

WORK  OF  THE  PAST  FISCAL  YEAR. 

The  first  appropriation  for  this  improvement  was  made  in  the  river 
and  harbor  act  of  June  14,  1880,  the  amount  being  $10,000. 

This  amount  being  insufficient  to  effect  a  satisfactory  improvement 
through  the  bars  at  West  Point,  the  recommendation  that  it  be  applied 
to  the  improvement  of  the  bar  at  Potopotank  Creek  was  approved,  and, 
after  the  usual  advertisement,  bids  as  follows  were  received  and  opened 
September  11,  1880,  for  dredging  a  channel  through  Potopotank  Bar 
22  feet  deep  and  as  wide  as  the  Ainds  would  permit 

Abstract  of  propo$al$  for  dredging  in  York  River y  Virginiay  opened  September  11,  1880. 


F^  Culpepper,  Portomouth.  |  *tO^  W|    |  oct  15. 1880.     June  30. 1881.     \  ^^*^^^"  ^^"^^ 


6.    H.  Ferris,  Baltimore.  Md. 

National  Dredfrins  Company, 
WaabiniftoD,  D.C. 

Geo.  C.  Fobes  it.  Company,  Bal- 
timore, Md. 


u 


Deo.  15. 1880.       July  1, 188L 

As    early    as  |  June  30, 1881. 
practicable. 
Be  t weeu] 

Oct.  15  auU  1 

Nov.1,1880. 


June,    : 
188L 


All      machinery      re- 

qnired. 
Reiiuitfite  machinery. 

One  or  more  clam-shell 
dredges. 


•  For  material  moved  5  miles  or  less,    t  For  material  moved  over  5  miles. 

tFor  material  moved  average  distance  of  6  miles.    §  For  material  moved  distance  of  7  to  12  mi  lea. 

The  award  of  work  was  made  to  the  National  Dredging  Company  at 
15  cents  per  cubic  yard,  and  the  contract  was  entere<l  into  October  6, 

1880,  the  work  to  be  begun  on  or  before  the  1st  of  March,  1881,  and 
completed  on  or  before  June  30, 1881. 

The  contractors  reported  their  readiness  to  begin  on  the  29th  of  No- 
vember, 1880. 

A  party  was  sent  down  to  lay  out  the  work  and  an  inspector  pro- 
vided, but  the  contractor's  plant  did  not  appear  till  the  16th  of  Decem- 
ber, though  inspected  daily,  being  prevented  by  rough  weather  from 
transferring  their  machine  from  the  Delaware  River.  A  fiirther  delay, 
waiting  for  coal,  till  the  28th  of  December,  followed.  Three  days'  work 
was  then  accomplished,  followed  by  a  suspension  for  seven  days  on 
account  of  running  ice.  From  the  18th  of  January  up  to  January  31, 
more  or  less  work  was  done  every  day,  but  great  difficulty  was  expe- 
rienced in  keeping  ranges  in  position,  and  frequent  delays  were  caused 
by  the  necessity  of  suspending  work  till  they  could  be  replaced.  From 
this  time  to  February  11  no  work  was  done,  owing  to  ice  and  stormy 
weather,  after  which  time  the  delays  were  less  frequent,  and  lair  prog- 
ress was  made  until  the  contract  was  completed  on  the  31  st  of  March, 

1881,  58,809  cubic  yards  having  been  taken  out,  at  15  cents  per  cubic 
yard. 

The  result  of  the  work  was  a  channel  through  Potopotank  Bar,  105 
feet  wide  and  22  feet  deep  at  low-water,  whioh  is  all  the  improvement 
that  will  be  required  at  this  locality  at  present. 
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The  river  and  harbor  act  of  March  3, 1881,  appropriated  $25,000  for 
the  improvement  at  West  Point. 

Specifications  were  prepared  and  proposals  invited  by  public  adver- 
tisement dated  June  9,  1881,  the  proposals  to  be  opened  July  9,  1881. 

Appropriations  have  been  made-as  follows : 

June  14,  18cK) 110,000 

March  :<,  1881 25,000 

The  amount  required  for  the  completion  of  the  improvement  is  $93,000, 
and  I  respectfully  recommend  that  $50,000  be  appropriated  for  the  year 
finding  June  30, 1883. 

York  River  is  in  the  collection  district  of  Yorktown,  which  is  the  nearest  port  of 
emtr>'. 
The  collections  for  the  year  ending  June  :M),  1881,  were  $1,186.08. 
The  nearest  light-house  is  Dell  Ruck  in  the  fifth  light- house  district. 

Money  statement. 

Jnly  1,  18P0,  amonnt  available $10,  WK)  00 

Amount  appropriated  by  act  approved  ifarch  3,  1881 25, 000  00 

$35,000  00 

Jnlv  I,  1831.  amount  expended  dnring  fiscal  year,  exclusive  of 

outstaiidiuff  liabilities  July  1,  1880 lO.SSH  12 

Jnly  1,  1881,  outstanding  liabilities 48  00 

10,901  12 

Jnly  I,  1831,  amount  available • 24,098  88 

Amount  (p8tiraate<l)  required  for  completion  of  existing  project 93,  (KK)  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    50, 000  00 


STATISTICS  OF  TRADK. 


The  value  of  shipments  at  West  Point  during  the  year  1880,   by  water,  was 
$30,569,567.80,  and  of  receipts  $6,911,862.32. 

VesBcls  engaged  in  trade  during  the  year  1880. 


Description. 


Departures. 


Arrivals. 


No.     iToUltons.   d^^"*     ^<>-      Total  tons. 


Greatest 
draoght. 


Steam 
Sail... 


512  ! 
260 


51, 068. 5» 

e.\  000  00  I 


F$et. 

1? 


612 
260 


34.645.60 
Li};ht. 


Feet. 


Sail  vessels  arrive  light  for  wood,  ties,  and  lumber. 

Average  value  of  each  cargo  delivered. $59,706  18 

Average  value  of  each  cargo  received , 13,500  60 


H  13. 

IMPROVEMENT  OF  CHICKAHOMIXY  RIVER,  VIRGINIA. 

HISTORY  OF  OPERATIONS. 

The  first  appropriation  for  the  improvement  of  this  river  was  made 
June  18,  1878,  amounting  to  $5,000. 

The  obstruction  to  navigation  consisted  of  three  bars,  Binn's,  Old  Fort, 
and  Windsor  Shoals,  from  23  to  25  miles  above  the  month  of  the  river. 
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Under  this  appropriation  channels  60  feet  wide  and  8  feet  deep  at 
low-water  were  dredged  through  Windsor  Shoals  and  Old  Fort  Bars, 
and  a  channel  100  feet  wide  and  8  feet  deep  at  lo w- water  throngh  Binn's 
Bar.    This  work  was  completed  May  6, 1879. 

The  next  appropriation  was  made  March  3, 1879,  but  was  so  small  in 
amount  ($1,000)  that  no  improvement  could  be  economically  effected. 
Its  ex|)enditure  was  therefore  defeiTed,  and  the  reason  therefor  folly 
stated  in  the  last  annual  report. 

WORK  OP  THE  PAST  FISCAL  TEAR. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $2,000  for 
continuing  operations.  This,  with  the  previous  unexpended  appropria- 
tion, made  an  available  sum  at  the  beginning  of  the  fiscal  year  of  $3,000. 

Proposals  were  invited  for  widening  the  channels  through  the  three 
bars,  and  the  following  bids  were  received,  and  opened  September  11, 
1880: 

Ahatraci  of  prbpoMU  far  dredging  in  Chickahominy  Miver,  Virginia;  opened  September  11, 

looO. 


No. 

Name  and  addrefs. 

1, 

r- 

"S 

i 

*«  C  P 

p^  «  , 

It 

1 

2 

8 

H.  E.  Colpepper,  Portsmouth. 
Va. 

G.  H.  Ferris.  Baltimore,  Kd  . . 

Alfired  KishpaQgh,  Freder- 
icksburg, Va. 

Henry  P.  Gilbert,  George- 
town,  D.  C. 

$0  14.0 

5*18 

{fl8 

85 

5*21 

18 

Nov.  5, 1880... 

Jan.  1,1881. ... 

First  week  in 
April,  1881. 

As  early  as 
practicable. 

As  early  as 
practicable. 

Apr.  30. 1881 
July    1,1881 

1  or  more  Osgood 
dttMlgea. 

1  dipper  dredse. . . 

0u,yd9. 

4 
6 

June  30, 1881 
JnneSO,  1881 

1  Osgood  dredge.. 

Necessary  machin- 
ery. 

250-400 

*For  Binn's  Bar  onlv. 

t  For  Old  Fort  and  Windsor  Shoals  Bars. 


The  work  was  awarded  to  H.  E.  Culpepper,  of  Portsmouth,  Va.,  at 
14.9  cents  per  cubic  yard,  and  the  contract  was  entered  into  September 
27^880. 

Work  was  begun  November  13, 1880,  at  Binn's  Bar,  and  completed 
December  16, 1880,  when  10,000  cubic  yards  had  been  removed,  securing 
an  additional  width  of  100  feet  to  the  channel  dredged  in  1879,  making 
the  channel  now  200  feet  wide,  and  8  feet  deep  at  low- water. 

At  Old  Fort  Bar  work  was  commenced  December  17, 1880,  and  com- 
pleted December  27,  1880.  The  channel  which  was  dredged  in  1879, 60 
feet  wide  and  8  feet  deep,  was  widened  to  100  feet,  2,440  cubic  yards 
having  been  removed. 

The  contractor's  plant  was  removed  to  Windsor  Shades  Bar,  but 
before  operations  could  be  begun,  ice  formed  over  the  river,  and  caused 
suspension  of  work  until  January  31, 1881,  when  two  days'  work  was 
done,  and  the  work  again  suspended  by  ice  in  the  river. 

Work  was  again  resumed  on  the  8th  of  February,  and  continued  till 
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the  18th  of  February,  when  the  work  at  Windsor  Shades  Bar  was  com- 
pleted. 

The  channel,  which  was  dredged  in  1879  to  a  width  of  60  feet,  and 
depth  of  8  feet  at  low- water,  wa«  widened  to  100  feet,  4,493  cnbic  yards 
having  been  removed. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $2,000  for 
continning  the  improvement. 

The  work  remaining  to  be  done  is  the  constmction  of  dikes  to  close 
several  subsidiary  channels,  and  the  removal  of  snags  and  drifts  at 
I)oints  above  the  improved  bars. 

The  aroonnt  available  is  too  small  to  economically  put  to  contract  the 
construction  of  dikes,  or  to  justify  the  construction  of  such  a  plant  as 
would  be  required  for  executing  the  work  by  hired  labor  without  assur- 
ances of  further  appropriation. 

The  removal  of  snags,  drift,  &c.,  being  work  of  such  a  nature  as  is  dif- 
ficult to  specify,  except  at  a  disproportionate  expense  for  the  necessary 
minute  surveys  and  estimates,  can  be  most  economically  and  satisfac- 
torily done  by  hired  labor,  with  a  plant  designed  for  such  work. 

As  two  such  plants  have  been  constructed  by  me  during  the  year,  for 
use  on  the  Mattaponi  and  Pamunkey  Rivers,  it  is  respectfully  recom- 
mended that  the  entire  sum,  $5,000,  needed  for  the  completion  of  this 
work,  be  appropriated  for  the  year  ending  June  30, 1883,  and  that  one, 
or  both  of  the  plants  mentioned  be  transferred  to  the  Ghickahominy  on 
the  completion  of  the  work  for  which  they  were  built,  or  wh^iever  funds 
are  not  available,  to  keep  them  in  operation,  and  complete  the  improve- 
ment of  Ghickahominy  by  their  use  with  hired  labor. 

Appropriations  have  been  made  as  follows : 

June  18,  1878 J $5,000 

MarchS,  1879 1.000 

Jnnel4,  1880 2,000 

March  3,  1881 2,000 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry. 

The  collections  for  the  year  ending  Jnne  30, 1881,  were  $19,397.93. 

The  nearest  light-house  is  Deep  Water  Shoal  light-house,  in  the  fifth  light-house 
district. 

Money  statement 

July  1, 1880,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 2, 000  00 

$5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1880 2,976  35 

July  1, 1881,  amount  available 2,023  65 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000  00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  enoing  June  30, 1883.    5, 000  00 


STATISTICS  OF  TRADE. 


The  shipments  from  this  river  for  the  year  1880  amounted  in  value  to  $844,000,  and 
the  receipts  to  $430,500.  Mr.  C.  Perkins,  of  Providence  Forge,  to  whom  I  am  indebted 
for  these  statistics,  adds,  that  'Hhe  removal  of  obstructions  and  drainage  is  very  much 
needed  in  the  upper  tributaries  of  the  stream." 
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H  14, 

IMPROVEMENT  OF  STAUNTON   RIVER,  VIRGINIA. 
HISTORY  OF  THE  IMPROVEMENT. 

An  examination  of  the  river  between  Brookneal  and  Roanoke  Station 
was  made  in  1878,  in  obedience  to  the  instructions  of  the  Chief  of  En- 
gineers, and  my  report  may  l)e  found  in  his  report  for  1879,  p.  621. 

The  first  appropriation  for  improvement  was  made  March  3, 1879, 
when  $5,(K)0  was  appropriated. 

A  survey  was  necessary  before  plans  for  improvement  could  be  pre- 
pared, and  the  survey  was  made  in  October  and  November,  1879,  a  re- 
port of  which,  with  estimates  in  detail,  may  be  found  in  the  rei>ort  of 
the  Chief  of  Engineers  for  1880,  p.  780. 

The  project  for  the  improvement  was  to  provide  a  channel  through 
the  bars  and  ledges,  not  less  than  36  feet  wide  and  2  feet  deep  at  low- 
water  5  the  improvement  to  be  ett'ected  by  blasting  rock,  and  by  remov- 
ing sand-bars  by  means  of  spur  dikes  of  crib-work  filled  with  stone,  for 
contracting  the  water-way.  At  the  close  of  the  fiscal  year  ending  Jane 
30, 1880,  all  the  plant  necessary  for  beginning  the  improvement  had  been 
provided.  A  derrick,  derrick-boat,  quarter-boat,  and  stone  scowi*  were 
built  by  hired  labor,  and  with  tools  and  materials  purchased  in  open 
market. 

WORK  OF  THE  PAST  FISCAL  YEAR. 

The  work  of  quarrying  stone  was  begun  in  July,  near  Clark's  Pam, 
and  continued  till  August  19,  vhen  812  cubic  yards  had  been  quarried 
and  placed  near  the  river  bank.  On  the  20th  of  August  the  work  of 
blasting  rock  from  the  channel  was  begun  at  Hawk  Mountain. 

Much  high  water  prevailed  after  this  time,  and  the  work  was  greatly 
hindered  and  frequently  suspended  on  that  account. 

But  the  scarcity  of  labor  at  the  season  when  the  tobacco  crop  de- 
manded all  that  the  country  could  afford  was  a  source  of  still  grc-ater 
annoyance  and  hinderance.  The  men  were  either  under  contract  with 
planters  to  attend  their  crops  when  wanted,  or  if  not  under  contract, 
the  fear  of  retaliation  by  non-employment  when  work  on  the  improve- 
ment was  not  in  progress,  operated  with  all  the  cogency  of  a  contract. 
In  many  instances  the  laborers  had  little  phuitings  of  their  own,  which 
must  have  prompt  attention,  or  the  whole  be  lost. 

Some  taet  was  necessary  to  so  adjust  the  wages  offered  as  not  to  in- 
cur the  hostility  of  the  planters,  whose  t-emporary  interests  at  this  junct- 
ure were  deemed  by  them  of  more  importance  than  a  rigorous  prosecu- 
tion of  the  work.  And  it  seemed  proper  that  they  should  be  consulted 
in  this  adjustment,  on  the  principle  that  the  spirit  of  that  legislation 
which  is  designed  to  promote  the  interests  of  a  community  would  forbid 
that  it  should  be  so  executed  as  to  cancel  the  benefits  designed  to  be 
conferred  by  the  infliction  of  injuries  in  the  manner  of  its  execution. 

The  water  becoming  too  cohl  to  work  in  it  to  advantage,  work  was 
suspended  Octolwr  30,  1880,  the  tools  and  materials  were  stored  at 
Hawk  Mountain,  and  the  boats  taken  down  to  Little  lioanoke  River, 
moored  therein  and  placed  in  charge  of  a  watchman,  who  was  required 
to  remain  upon  them  day  and  night. 

Seven  hundred  and  seventy-eight  cubic  yards  of  rock  were  removed 
from  the  channel  during  the  season. 
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Work  was  resumed  on  the  24th  of  May,  1881,  at  Hawk  Mountain. 
At  the  close  of  the  fiscal  year  there  hacl  been  removed — 

lioose  rock cubic  yards..  461 

Blasted  rock...* do 846 

Number  of  holes  drilled do 1,1M7 

Totel  length  of  holes  drilled feet..  2,140 

Number  of  giaut-powder  cartridges  used  (usually  in  half  cartridges)  or  255 

pounds 765| 

Number  of  platinum  fuses  used 1,362 

There  were  but  three  days  during  this  period  when  no  work  was  done. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000  for  con- 
tinuing the  improvement.  It  is  proposed  to  expend  this  money  ydth 
the  unexpended  portion  of  the  appropriation  of  1880,  by  completing 
Hawk  Mountain  improvement ;  continuing  the  blasting  of  rock  through 
Horseback  Shoal,  and  the  constmction  of  such  spur  dikes  below  Hawk 
Mountain  as  may  be  needed  to  deepen  the  channel  over  sand  bars,  and 
regulate  the  incline  of  water  surface  at  rapids. 

The  amount  needed  to  complete  the  improvement  is  $40,170,  and  I 
would  respectfully  recommend  an  appropriation  of  $15,000  for  the  year 
ending  June  30,  1883. 

The  following  appropriations  have  been  made : 

March  3,  1879 $5,000 

June  14,  1880 7,500 

March  3,  1881 5,000 

Money  statement. 

July  1,  1880,  amount  available $8,602  38 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

$13,602  38 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

Uabilities  July  1,  1880 4,636  76 

July  1,  1881,  amouut  available 8,965  63 

Amount  (estimated)  re«iuired  for  completion  of  existing  project 40, 170  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883 .     15, 000  00 


H  15. 

BiPROVEMENT  OF  DAN  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 
HISTORY  OP  THE  IMPROVEMENT. 

A  snrvey  of  the  portion  of  Dan  River  between  Danbury,  N.  0.,  and 
Danville,  Va.,  a  distance  of  about  77^  miles,  was  made  in  1879,  and  the 
report  with  estimates  for  its  improvement  for  bateau  navigation,  and  also 
for  steam  navigation  by  means  of  locks  and  dams,  may  be  found  in 
Appendix  G  19,  Ropoi  t  of  Chief  of  Engineers  for  1879 ;  and  in  Appendix 
H  15  of  the  Report  of  1880,  a  modification  will  be  found  of  the  estimate 
fur  steam  navigation,  based  upon  a  depth  of  3  feet  of  water,  for  six  months 
of  the  year. 

The  river  and  harbor  act  of  June  14, 1880,  appropriated  $10,000  for 
imi)roving  Dan  River  between  Danville,  Va.,  and  Madison,  N.  0. 

The  project  for  the  work  was  in  accordance  with  the  estimate  above 
referred  to,  and  contemplated  a  channel  35  feet  wide  through  ledges, 
with  a  depth  of  excavation  of  1^  feet  in  pools  and  2  feet  on  rapids,  and 
a  maximum  slope  on  rapids  of  10  feet  to  the  mile,  which  it  is  proposed 
to  overcome,  if  found  necessary,  by  the  use  of  cables  anchored  at  the 
head  of  the  comparatively  short  incline. 
02  E 


Digitized  by  VjOOQIC 


978         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

This  project,  it  is  believed,  will  give  3  feet  of  water  for  six  months  of 
the  year. 

It  was  proposed  to  accomplish  the  work  by  the  purchase  of  tools  and 
materials;  the  construction  of  derrick-boats,  and  stone  scows,  by  hired 
labor,  and  having  thus  provided  the  plant,  to  execute  the  work  by  hired 
labor,  under  overseers. 

The  project  was  approved  July  13,  1880,  and  proposals  were  invited 
for  supplying  materials  and  tools  for  the  work. 

These  having  been  purchased,  work  was  commenced  on  the  derricks 
and  boats  on  the  21st  of  September.  One  derrick-boat  and  one  scow  were 
completed  October  16,  and  work  was  begun  in  excavating  rock  from  the 
channel  October  21.  The  second  derrick-boat  and  scow  were  completed 
November  3,  1880. 

Only  50  cubic  yards  of  rock  had  been  blasted  when  the  coldness  of  the 
water  prevented  the  continuance  of  rock  excavation  after  the  30th  Octo- 
ber, and  the  work  was  suspended  for  the  winter. 

Work  was  resumed  on  the  20th  of  May,  1881,  and  was  continued  with 
only  moderate  progress  on  account  of  the  hardness  of  the  rock  and  the 
unfavorable  directions  of  its  seams,  which  prevented  effective  blasts. 
During  the  year  there  were  removed — 

Loose  rock '. cubic  yards..  24 

Blasted  rock do....  281 

Sand  and  gravel do 91 

Nnmber  of  holes  drilled do 710 

Total  length  of  holes  driUed feet..  1,262.6 

Giant  powder  used pounds..  234 

Platinum  fuses  used 642 

Gold-leaf  fuses  used 44 

Appropriations  have  been  made  as  follows : 

June  14,  1880 $10,000 

March  3,  1881 8,000 

The  amount  needed  for  the  completion  of  the  work  is  f34»  000. 

I  would  respectfully  recommend  an  appropriation  of  $15,000  for  the 
year  ending  June  30,  1883. 

Money  statement. 

July  1,  1880,  amount  available |10,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 8, 000  00 

$18,'000  00 

July  1. 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 4,989  11 

July  1,  \^^\,  amount  available 13,010  89 

Amount  (estimated )  required  for  completion  of  existing  project 34,  CKM)  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      15, 000  OO 


H  i6. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  NORTH  CAROLINA. 
HISTORY  OF  THE  EVIPROVFMENT. 

Tlie  river  and  harbor  act  of  August  14,  1876,  contained  the  first 
appropriation  for  improving  French  Broad  Eiver,  the  amount  beingr 
$10,(K)0. 
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Under  this  appropriation  a  survey  was  made  iu  July,  August,  and 
September,  1877,  the  report  of  which,  with  estimates,  may  be  found  in 
the  report  of  the  Gliief  of  Engineers  for  187S,  Part  I,  p.  525. 

The  estimated  cost  of  improving  the  32  miles  of  river  from  Brevard 
to  Big  Buck  Shoal,  so  as  to  secure  a  channel  2^  feet  deep  at  low-water 
and  35  feet  wide,  was  $45,5(K). 

The  improvement  was  begun  in  October,  1877,  by  hired  labor;  the 
work,  owing  to  the  advance  of  the  working  season,  being  restricted  to 
the  removal  of  snags,  drift,  and  overhanging  trees. 

In  the  spring  of  1878  this  work  was  resumed  and  rock  also  quarried 
for  the  construction  of  dams  to  graduate  the  slope  of  water  surface  at 
Davidson's  River  Shoal,  and  sixteen  dams  were  built  for  that  purpose. 

The  required  dimensions  of  channel  were  secured  as  far  down  p,s  Pat- 
ton's  Shoal,  where  dredging  (gravel)  was  begun,  and  rock  excavation 
at  Cherokee  Shoal,  also  in  progress,  when  the  approach  of  cold  weather 
caused  the  suspension  of  the  work  for  the  season. 

The  quarrying  of  stone,  however,  for  the  improvement  of  the  shoals 
last  mentioned,  was  continued  through  the  winter. 

Work  at  Patton's  Shoal  was  resumed  May  5,  1875),  where  eight  wing- 
dams  were  built,  and  the  improvement  completed  June  7. 

Excavation  at  Allison's  Shoal  was  begun  May  23,  and  completed 
Jutte  18. 

Excavation  of  rock  at  Cherokee  Shoal  was  continued;  nineteen  wing- 
dams  built,  and  the  improvement  completed  September  13. 

Rock  excavation  at  Little  Buck  Shoal  was  commenced  July  7,  and 
the  improvement,  including  the  construction  of  fourteen  wing-dams,  was 
completed  October  15. 

Three  wing-dams  were  built  at  Allison's  Shoal;  several  small  shoals 
between  Brevard  and  Davidson's  River  were  dredged,  and  some  rock 
removed  therefrom ;  a  channel  at  Wilson's  Fish-trap  excavated  through 
rock;  a  channel  dredged  at  Old  Ford,  near  Shuford's  Bridge,  and  some 
rock  excjivation  effected  at  Clayton's  Reef. 

The  banks  at  various  points  were  protected  by  means  of  stone  and 
brush. 

November  15,  operations  were  suspended  for  the  winter,  10.}  miles  of 
the  river  having  been  made  navigable, and  the  most  important  obstiuc- 
tions  removed. 

In  1880  stone  was  quarried  at  Nelson's  and  at  Sitton's  Bluff  for  the 
construction  of  dams  at  Spann's  Shoal;  new  scows  built,  old  scows, 
boats,  and  derricks  repaired,  and  at  the  close  of  the  fisctil  year  work 
was  in  progress,  in  dredging  and  rock  excavation,  at  Spann's  Shoal, 
Henry's  Fish-trap,  Bowman's  Bluff,  County  Line,  and  Clayton's  Reef. 

WORK  OF  THE   PAST  FISCAL  YEAE. 

The  gravel  excavation  at  Willow  Creek,  and  rock  excavation  at 
Henry's  Fish-trap,  Bowman's  Bluff',  Sitton's  Bluff,  Spann's  Shoal,  and 
at  five  other  points  of  less  importance  had  been  completed,  and  work 
was  in  progress  at  the  shoal  below  Mud  Creek  and  at  Long  Shoal  below 
Cain  Creek,  when,  the  funds  being  nearly  exhausted  (onix  enough  re- 
maining to  pay  watchman's  wages  through  the  winter  and  contiugeucic  s 
of  care  of  property),  work  was  suspended  September  4,  1880,  and  tlie 
boats,  tools,  and  other  government  property  placed  in  charge  of  a  watch- 
man. 

Under  the  appropriation  of  $5,000  in  the  river  and  harbor  act  of  March 
3,  1880,  work  was  resumed  June  15,  1881. 
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At  the  close  of  the  fiscal  year  the  work  had  been  confined  to  going 
over  the  improvement  of  the  previous  years,  repairing  dams,  redredg- 
ing  gravel  bars,  protecting  banks,  removing  drifts,  and  taking  out  such 
points  of  rock  as  had  escaped  notice  before. 

The  following  is  a  sununary  of  work  done  during  the  year : 

Length  of  river  improved miles..  16 

I^ocalilies  worked  at 13 

Loose  rock  removed cubic  yards . .  «2 

Blasted  rock  removed do •        575 

Sand  and  gravel  removed do 2,215 

Number  ofholes  drilled 1,400 

Total  length  of  holes feet..   2,451 

Giant  powder  used : pounds..        363 

Exploders  used 1,406 


Nnmber.i    Length.    |   /j^^SS 


diameter. 


SnajfA  removed 

Drift  logs  removed  . 
Treea  felled 


I       Feet.  Iruihejt. 
115             2,  Gd8  ,  13| 

38                  567  I  13i 

17    18 


Appropriations  have  been  made  as  follows: 

August  14,  1876 $10,000 

JuuelS,  1878 15,000 

March  3,  1879 5  000 

JuiMl4,  1880 3,000 

Maifch3,  1881 5,000 

For  the  completion  of  the  work  $17,000  will  be  required,  which  I  re- 
spectfully reoommend  be  appropriated  for  the  fiscal  year  ending  June  30, 
1883. 

Money  statement 

July  1,  1880,  amount  availahle 14.258  12 

Auiouut  appropriated  hy  act  approved  March  3, 1881 5, 000  00 

$9, 258  12 

July  1,  18S1,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 5,272  23 

July  1,  1881,  amount  available 3.985  89 

Amount  (estimated)  rennired  for  completion  of  existing  project 17, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  17,000  00 


STATISTICS  OF  TRADE. 


The  traffic  of  the  country  tributary  to  the  French  Broad  is  estimated  at  $3,816,000. 

The  products  of  the  country  are  represented  to  have  increased  25  per  cent,  within 
two  years,  and  the  value  of  real  estate  to  have  appreciated  25  per  cent,  within  the 
same  period.  A  steamer  for  traffic  on  the  river  is  being  built  and  will  he  launched 
early  in  July. 


H  17. 

IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROLINA. 

No  funds  have  been  available  durin^r  the  past  fiscal  year. 

In  Appendix  G  14,  Report  of  Chief  of  Engineers  for  1879,  may  be 
found  a  summary  of  operations  previous  to  that  time,  to  which  1  respect- 
fully refer. 


Digitized  by 


Google 


APPENDIX    H.  981 

The  estimates  under  which  these  operations  were  conducted,  and 
others  proposed,  being  based  upon  a  reconnaissance  made  in  1871,  I 
would  renew  my  recommendation  of  last  year,  that  a  survey  be  made, 
to  ascertain  the  changes  that  have  taken  place  in  the  bars  since  that 
date,  and  that  for  the  removal  of  snags,  and  the  repair  of  the  dike  at 
McCree's  Landing,  an  appropriation  of  $3,0()0  be  made  for  the  year 
ending  June  .'30,  1883. 

Appropriations  have  been  made  as  follows: 

March  3, 1871 120,000 

June  10,  187-2 10,000 

March  3,  1873 -. 10,000 

June  23,  1874 5,000 

The  work  iH  in  the  collection  district  of  Edeuton,  which  is  the  nearest  port  of  entry. 

The  collections  for  the  year  endinfj^  June  30,  1881,  were  61,805,55. 

The  nearest  light-houvse  is  Edenton  range  lif^hts,  in  the  fifth  light-house  district. 

Money  siatement. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending?  June  30, 1883.  |5, 000  00 


H  i8. 

SURVEY  OF  POTOMAC  RIVER  AT  THE  MOUTH  OF  FOHICK  CREEK. 

United  States  Engineer  Office, 

Washington^  D.  C,  January  7, 1881. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  Potomac  River  near  the  mouth  of  Pohick  Creek,  Virginia, 
made  during  the  month  of  August,  1880.  This  survey  was  provided  for 
in  the  act  of  appropriations  for  rivers  and  harbors,  approved  June  14, 
1880,  and  assigned  to  me  by  your  letter  of  June  17,  1880. 

Pohick  Creek  unites  with  Accotink  Creek  in  forming  Gunston's  Cove, 
an  estuary  of  the  Pot4)niac  Kiver,  about  18  miles  below  Washington  City. 
The  residents  desire  an  improv^ement  of  the  channel  from  the  Potomac 
River  to  Ounston's  Wharf,  a  distance  of  3,400  feet. 

The  petitioners  for  this  imjirovemeut  are  re^dents  of  a  tract  of  coun- 
try known  as  Mason's  ]N^eck,  comprising  about  14,000  acres  of  land,  one^ 
half  of  which  is  well  timbered  and  pos^sses  a  productive  soil.  It  is 
situated  in  Fairfax  County,  Virginia,  and  in  the  collection  district  of 
Alexandria.  Gunston  Hall,  the  ol(l  seat  of  the  Mason  family,  is  in  fair 
preservation,  and  is  now  used  as  a  dwelling  and  post-office.  The  soil  is 
well  cultivated  and  the  crops  of  cereals  and  fruit  are  abundant.  Prod- 
ucts are  shipped  and  freights  are  received  by  the  steamer  W.  W.  Cor- 
coran, which  carries  the  daily  mail,  but  owing  to  the  low  tides  caused 
by  the  winds  difficulty  is  experienced  in  reaching  the  landing  at  Gun- 
ston's Wharf.  The  steamer  approaches  the  landing  over  flats  which 
have  a  uniform  depth  of  5^  feet  at  mean  low-tide. 

An  improved  channel  from  8  to  9  feet  deep  and  150  feet  wide  would 
meet  the  requirements  of  trade  and  satisfy  the  wishes  of  those  interested. 
A  channel  of  less  dimensions  would  add  to  the  facility  of  reaching  the 
wharf,  but  would  fill  so  soon  after  the  completion  that  economy  would 
be  best  subserved  by  adopting  the  dimensions  mentioned  above. 

An  estimate  of  the  cost  of  dredging  such  a  channel  is  given  below^ 
and  its  position  is  indicated  by  dotted  lines  upon  the  accompanying 
map.    The  material  to  be  excavated  is  soft  mud. 
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*  Much  of  the  wood  and  luml)er  of  this  section  is  ship]>ed  by  means  of 
lonff-boats  which  take  advantage  of  the  tide  to  go  up  Pohick  Bay  for  a 
distance  of  about  2  miles. 

No  appropriation  is  asked  for  the  improvement  of  the  bay  above  Gun- 
ston's  Wharf,  but  the  following  information  which  may  be  useful  at  some 
future  day  is  submitted: 

Value  of  land  near  Pohick  Bay  varies  from  $5  to  $10  per  acre;  upon 
Accotink  Creek  the  value  of  land  varies  from  $10  to  $50  per  a<Te; 
400,000  to  500,000  feet  of  lumber  are  rafted  froiu'Pohich  to  Troth's  Mills, 
on  the  Accotink,  and  is  then  sawed  and  8hipi)ed. 

From  1,000  to  2,000  cords  of  wood  are  shipped  from  Pohick  annually 
by  means  of  hmg-boats,  besides  an  unknown  quantity  of  hoops  and 
staves.  Judge  Edmond's  fisheries  upon  the  banks  of  Pohick  foruierly 
rented  for  $500  per  aniuim,  but  now  rent  for  $20;  Otterbach's  fisheries 
are  not  now  rented  or  used. 

ESTIMATK  OF  THE  COST  OF  DREDIJIXG  A  CHANNEL  FROM  THK  POTOMAC  RIVER  TO  GITS- 
STON'S  wharf  WITH  A  DEPTH  OF  8  TO  9  FEET  AND  A  WIDTH  OF  150  FEET,  AND  IXCLl'D- 
INO  20  PER  CENT.  FOR  THE  REFLOW  OF  THE  SOFT  MATERIAL  FROM  THE  SIDF.S  OF  THK 
CUT. 

93,400  cubic  yards,  at  20  wntH  per  yard $18,6eb 

Add  10  i)er  cent,  for  coutiiigeucie8 l,Hie 

Total 20, 54'^ 

TRADE,  SHIPMENTS,  AND  RECEIPTS. 

Number  of  pasacngere  to  and  from  Gunstoii's  Wharf  for  the  year 2, 000 

Value  of  grain  aud  firuit  exports $20,000 

Fertilizers  received 15,  000 

Tide-gaugea  were  left  at  Giinston's  Wharf  and  at  Brick-yard  Wlinrf, 
the  zero  of  which  corresponds  with  meau  low-water  as  determineil  by 
the  survey,  which  was  probably  too  short  a  period  for  the  proi)er  deter- 
mination of  the  mean  low-water  for  the  year.    Maximum  velocity  of  tide 

observed  was  0.13  mile  i)er  hour. 

•  •••••* 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
Lliited  States  Civil  Engineer. 
Brig.  Gen.  11.  G.  Wright, 

Chief  of  EngineevH^  L\  S.  A. 


H  ig. 

survey  of  mouth  of  cukrioman  bay,  virginia.  * 

United  States  Engineer  Office, 

Washington^  D.  (7.,  January  7,  1881. 
General  :  1  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Currioman  Bay,  made  during  the  month  of  September,  1880,  in 
accordance  with  a  provision  in  the  act  of  appropriation  for  rivers  and 
harbors,  approved  June  14,  1880,  and  assigned  to  me  by  vour  letter  of 
June  17,  1880. 

Currioman  Bay  is  an  estuary  of  the  Potomac  River,  situate<l  in  West- 
moreland Count}',  Virginia,  in  the  collection  district  of  Tappahaunock, 
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and  about  82  miles  below  the  city  of  Wasliington.  Its  length  from  the 
head  of  tiie  bay  to  the  channel  at  its  mouth  is  about  3  miles,  and  its 
average  width  is  three-fourths  of  a  mile. 

Freight  is  shipped  from  a  wharf  2  J  miles  from  the  mouth.  After  pass- 
ing the  bar,  in  ascending  the  channel  the  basin  deepens  from  9  to  10 
feet,  and  shoals  again  to  7  feet  near  the  lauding.  The  depth  on  the  bar 
at  mean  low- water  is  7.5  feet ;  which  is  reduced  by  northwest  winds  to 
6.5  feet.  Four  steamers  ply  to  the  bay — three  from  Washington  and  one 
from  Baltimore.  Sailing  vessels  drawing  from  7  to  8  feet  come  to  the 
same  landing. 

The  farmers  and  shippers  living  in  the  vicinity  of  the  landing,  includ- 
ing those  living  on  Nomini  Creek,  are  now  displaying  much  business 
activity.  About  10,000  barrels  of  oysters,  and  large  quantities  of  grain, 
and  many  cattle,  20,000  tons  of  ship-timber,  and  80,000  feet  of  sawed 
lumber  are  shipped  annually  to  northern  ports.    •    •    » 

To  meet  the  requirements  of  the  growing  trade  it  is  proposed  to  dredge 
a  channel  through  the  bar  above  mentioned  2,050  feet  long,  150  feet 
wide,  and  11  feet  deep  at  low-water.  About  half-way  between  the  mouth 
and  the  wharf  a  bar  makes  out  which  the  pilots  desire  to  have  buoyed, 
but  the  channel  to  the  north  of  it  appears  to  be  sufficiently  wide.  No 
appropriation  was  made  for  an  examination  of  the  shoal  water  at  the 
wharf. 

ESTIMATE  FOR  A  CHANNEL  THROUGH  THE  BAR  2,050  FEET  LONG,  150  FEET  WIDE,  AND 

It  FEET  DEEP. 

30.100  cubic  yards  at  25  cents  per  yard |7,525 

Aad  10  per  cent,  for  contingencies ..  i 753 

Total 8,278 

The  tide-gauge  for  reducing  the  soundings  was  established  at  Bush- 
field  Wharf,  in  Nomini  Kiver,  but  the  soundings  were  reduced  ^  below 
the  zero  of  the  gauge ;  the  time  occupied  in  making  the  surv^ey  being 
thought  too  short  for  the  correct  determination  of  the  plane  of  mean  low- 
water. 

*  •  •  #  •  #  • 

Very  respectfully,  your  obedient  servant, 

S.  T.  Abebt, 
United  States  Civil  Engineer. 
Brig.  Gen.  H.  G.  Wright,  , 

Chief  of  Engineers  J  U.  8.  A, 
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IMPROVEMENT  OP  THE  HABBOBS  OF  I^OBFOLK,  VA.,  AND  BEAUFOBT^ 
N.  C;  OF  CUBBITUCK  SOUND,  COANJOK  BAY,  AND  NOETH  BIVER  AND- 
BAB,  AND  OF  CERTAIN  RIVER 
LINA  AND  SOUTH  CAROLINA. 


report  of  captain  james  mercur,  corps  of  engineers,  officer  in 
charge,  for  the  fiscal  year  ending  june  30,  1881,  with  other 
documents  relating  to  th7c  work?. 

United  States  Engineer  Office, 

Norfolk,  Va.,  July  25,  1881. 
General  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon 
the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1881. 

These  works  were  previous  to  and  at  the  dateof  his  death,  June  14^ 
1881,  under  charge  of  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  and 
all  work,  done  ui>on  them  up  to  that  date  was  under  his  direction. 
Very  respectfully,  your  obedient  servant, 

James  Mercur, 


The  Chief  op  Engineers,  U.  S.  A. 


Captain  of  Engineers, 


I  I. 

improvement  of  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  APPROACHES. 

The  object  of  this  important  improvement  has  been  fully  set  forth  in 
previous  annual  reports,  and  is,  in  brief,  to  secure  a  channel  not  less  than 
25  feet  in  depth  and  500  feet  in  width,  at  ordinary  low-water,  from  the 
deep  wat^r  of  Hampton  Eoads  to  Norfolk  Harbor  and  to  the  United 
States  Navy-yard  at  Gosport  immediately  above,  on  the  south  branch  of 
the  Elizabeth  River;  to  improve  the  harbor  proper  by  dredging  at  the 
mouth  of  the  eastern  branch,  and  to  dredge  off  the  slopes  of  the  Ports- 
mouth and  Berkley  Flats,  in  order  to  restore  the  cross-sectional  area 
and  anchorage  grounds,  which  have  been  lost  during  recent  years.  The 
first  appropriatiop  (August  14, 1876,  $35,0#0)  was  devoted  to  dredging 
in  the  eastern  branch  of  the  Elizabeth  River,  a  portion  of  the  inner  har- 
bor which  was  then  most  in  need  of  improvement. 

The  next  appropriation  (June  18, 1878,  $50,000)  was  devoted  to  giving 
increased  width  to  the  channels  in  the  eastern  and  southern  branches,, 
and  to  securing,  in  part,  25  feet  of  water  across  the  bar  off  the  mouth  of 
the  western  branch. 
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The  appropriation  of  March  3, 1879,  $75,000,  was  devoted  to  widening 
the  dredged  channel  through  the  bar  oli'  western  branch,aud  to  dredg- 
ing otf  the  Portsmouth  Flats. 

For  details  of  the  work  under  these  appropriations,  reference  is  re- 
quested to  annual  reports  of  the  Chief  of  Engineers  for  1877,  1879,  and 
1880. 

The  contract  under  aet  of  March  3, 1879,  should  have  been  completed 
by  June  30, 1-880,  but  some  of  the  work  in  the  vicinity  of  the  Portsmouth 
Flats  requiring  more  time  for  its  execution  than  was  anticipated,  the 
contractors  (>Ies8rs.  Morris  and  Cumings)  asked  for  and  were  granted 
an  extension,  by  autliority  of  the  Chief  of  Engineers,  dated  June  21, 
1880.  Under  this  extension  they  worked  from  June  30  to  August  11, 
when,  the  available  funds  being  nearly  exhausted,  operations  were  sus- 
pended. 

During  this  time  tbey  removed  from  the  Portsmouth  Flats  and  the 
vicinity  of  the  wharves  adjoining,  64,385  cubic  yards  of  material  and  150 
«cow  loads  of  old  piles,  wharf  debris,  old  ballast,  &c. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $50,000  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  to  the 
Chief  of  Engineers,  June  24.  This  project,  which  contemplated  the  fur- 
therance of  the  general  plan  of  improvement  proposed,  having  been  ap- 
proved by  the  Chief  of  Engineers,  proposals  were  invited  for  the  removal 
by  dredging  of  350,000  cubic  yards  of  material,  more  or  less. 

These  proposals  were  opened  September  4.  The  lowest  bidders  were 
Messrs.  Pardessus  &  Anthony  of  New  York,  at  9^  cents  per  cubic  yard, 
with  whom  a  contract  was  entered  into  for  the  removal  of  material  as 
proposed. 

Operations  were  commenced  October  8,  in  the  bar  off  western  branch, 
and  continued  there  until  November  8,  when  the  work  required  at  that 
place  being  accomplished,  the  machine  was  moved  to  the  bar  between 
Oraney  Island  and  Sewall's  Point,  which  will  be  hereafter  designated  as 
Sewall's  Point  Bar,  as  it  extends  beyond  that  point  and  ends  at  the  deep 
water  of  Hampton  Eoads. 

At  this  bar  dredging  was  commenced  on  November  12,  and  continued 
until  December  10,  when  the  weather  being  very  stormy  and  the  posi- 
tion quite  exposed,  tlie  contractors  were  allowed  to  withdraw  the  machine 
and  wait  for  more  favorable  weather. 

•  During  January,  1881,  it  became  evident  that,  unaided,  the  contractors 
would  be  unable  to  comply  with  the  terms  of  their  contract.  They  ob- 
tained assistance  from  the  National  Dredging  Company,  to  the  general 
manager  of  which,  Mr.  F.  B.  Colton,  they  gave  power  of  attorney  to 
<M)llect  moneys  which  might  become  due  in  the  further  execution  of  the 
contract.  This  proceeding  was  approved  by  the  Chief  of  Engineere  and 
the  power  of  attorney  duly  tiled  with  the  proper  accounting  officers  of 
the  Treasury  Department. 

The  work  was  resumed  in  SewalPs  Point  Bar,  February  14,  with  one 
dredge,  supplemented  by  a  second  on  the  18th  of  the  same  month. 

The  two  dredges  worked  until  March  31,  when  one  was  withdrawn, 
and  the  work  has  since  been  prosecuted  by  one  dredge. 

The  amount  of  material  removed  under  the  existing  contract  is  as 
follows : 

Cubic  jards. 

From  Western  Branch  Bar 14,932 

From  SewaU^s  Point  Bar 221,883 

Total 236. 81S 
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which,  together  with  that  removed  under  old  contract,  hag  been  de- 
posited on  the  west  side  of  the  river  on  the  flats  below  Craney  Island. 

It  was  expected  that  the  work  at  the  Portsmouth  Flats  would  have 
been  completed  during  the  fiscal  year,  but  the  Seaboard  and  Roanoke 
Railroad  Company,  to  whom  a  portion  of  the  adjacent  property  belongs, 
have  been  making  great  additions  to  their  wharf  property,  which  has 
caused  that  portion  of  the  flats  where  the  work  is  most  needed  to  be 
occupied  with  pile  drivers  and  dredges  owned  by  private  parties.  Un- 
der these  circumstances  it  would  have  been  impossible  for  the  contractor 
to  have  worked  to  advantage;  this  work  has  therefore  been  deferred. 

The  work  at  western  branch  bar  was  the  cutting  away  of  a  lump, 
which  w^  found  below  the  cut  previously  made.  The  channel  through 
this  bar  is  now  about  4,400  feet  long  and  265  feet  wide,  with  a  depth  of 
not  less  than  25  feet  at  ordinary  low-water. 

Through  Sewall's  Point  Bar  one  cut  has  been  made  about  14,000  feet 
long,  and  a  second  cut  about  two-thirds  of  this  distance.  These  cuts 
are  each  35  feet  wide,  and  are  also  dredged  to  not  less  than  25  feet  deep 
at  mean  low- water. 

The  work  has  been  much  delayed  by  bad  weathen  ice,  accidents  to 
the  machinery,  and  the  financial  embarrassments  of  the  contractors. 
Finding  themselves  unable  to  coniplete  it  in  the  required  time,  they 
asked  for  and  were  granted  an  extension  of  four  months  from  June  30, 
under  authority  of  the  Chief  of  Engineers,  dated  June  21, 1881. 

The  river  and  harbor  act  approved  March  3,  1881,  appropriated 
$75,000  for  continuing  this  improvement. 

A  project  for  the  expenditure  of  this  sum  was  submitted  to  the  Chief 
of  Engineers  April  2  last.  This  project  contemplates  following  the  same 
general  plan  of  improvement  at  first  adopted,  and  having  been  approved 
by  the  Chief  of  Engineers,  proiK)sals  have  been  invited  for  the  dredging 
of  000,000  cubic  yards  of  material,  more  or  less ;  these  will  be  opened 
July  29. 

The  greater  portion  of  the  dredging  will  be  in  widening  the  approaches 
to  the  harbor;  a  little  is  required  at  the  Portsmouth  Flats,  and  also  in 
the  South  Branch  for  the  special  benefit  of  the  United  States  navy  yard. 
Since  the  original  estimate  of  the  total  cost  of  improving  the  harbor  was 
made  the  increase  in  commerce  has  necessitated  a  large  addition  to  the 
wharves  of  the  city.  A  large  part  of  the  increase  is  on  the  eastern 
branch  above  the  county  bridge,  where  are  situated  the  new  wharves  • 
of  the  Norfolk  and  Western  Railroml;  this  railroad  has  bought,  and  is 
about  to  remove,  the  county  bridge,  thus  enlarging  the  area  of  the  inner 
harlH)r.  In  order  that  the  increased  area  may  be  made  available,  some 
dredging  must  be  done  in  the  eastern  branch  not  originally  contemplated. 
This,  together  with  an  increase  beyond  the  depth  originally  proposed 
iu  some  places,  will  necessitate  appropriations  beyond  those  originally 
a«ked  for  the  thorough  improvement  o£»the  harbor. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

The  statistics  of  the  port  of  Norfolk  and  Portsmouth  furnished  by  the 
collector  of  customs,  as  also  the  cotton  statistics  furnished  by  the  Nor- 
folk Cotton  Exchange,  are  hereto  appended. 

The  appropriations  for  this  work  have  been: 

August  14,  1876 $35,000  00 

June  18,  1878 50,000  00 

March  3,  1879 :.'. 75,000  00 

June  14,  1880 50,000  00 

March  3,  1881 75.000  00 

2a5,000  00 
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Money  statmneiit. 


Jnly  1,  1881,  amount  available $64,460  24 

Amount  appropriated  by  act  approved  March  3,  1881 75, 000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  Jul  v  1,  1880 29, 662  17 

July  1,  1881,  outstanding  liabiiitioB 9,516  66 


$139,460  24 


39, 178  83 


July  1,  lJ-81,  amount  available 100,281  41 


Amount 
Amount 


(estimated)  required  for  completion  of  existing  project 93,600  00 

that  can  be  profatably  expended  in  fiscal  year  ending  June  30, 1883.       93, 00C»  CO 


Abstract  of  bids  received  for  dredging  at  Xorfolk  Harbor,  Virginiay  and  opened  immediateiif 
after  12  m.,  Septtniber  4, 1880. 


Time. 


^'\ 


Name  and  residence. 


dj^nmenced.  i  Completed. 


\" 


National  Dredging  Company,  |  Nov.    1, 1880  ,  June  30, 1881 
F.  B.  Colton  general  mana-  '  i 

ger,  Waahington,  D.  C.  |  1 

Pardeasna    &  Anthony,   New    Oct.     1,1880  In  six  months 
York  City.  I  | 

Morris     &    Cumings   Di*edgo    As   soon   as    June  30, 1881 
Company,  Joseph   Cnmings  |     awarded.     | 
presidout.  New  York  City,     i 

AmeTica^n>redging  Company^  {  Dec.    1,1880    Jane  30, 1881 


Isaac   Albertson   president, 
Pblladeliih-     -^ 
Jeo.  C.   Foil 
more,  Md. 


Pblladeliihia,  Pa, 
Geo.  C.   Fobes   &   Co.,  Balti-  '  Oct. 


I 
1,1880    June  30, 1881 


Number   and   kind 
.of  machines. 


11 


Cu.yd*.    Ctg. 

: 10 


One  clam  shell 2.000        H 

Two  clam  shells 12i 


One  or  more  grapple    10 

dredges.  i 


One  or  more  clam-  ! 
shell  dredges. 


12A 


COMMERCIAL  STATISTICS. 

Statement  of  the  principal  articles  of  produce  shipped  to  foreign  ports  from  Xorfolk,  Fa., 
during  the  fiscal  year  ending  June  30, 1881. 

Cotton bales..  325,012 

Com buahels..  26:^,316 

Staves , 2,:»3,631 

Live  cattle head..  920 

Shingles 247,700 

Treenails 47,420 

Timber feet..  48,792 

Rosin barrels..  5(>0 

Bark barn..  250 

Tobacco,  in  hogsheads pounds..  69,563 

Apples barrels..  245 

Railroad  ties 12,500 

Dogwood cords..  IW 

Manganese tons...  2,937 

Collections  on  customs  account $35, 013  42 

Total  value  exports $17,904,770  00 

Entrances  from  foreign  ports. 

Tonnage- 

Amerioan  vessels 11  9,04H 

Foreign  vessels 69       «4,H43 

Total 80        »3!^1 
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Clearances  to  foreign  porta. 

Tonnage. 

Aniericau  vessels 24        19,^1 

Foreign  vessels 97      114, 775 

Total 121     134,356 

Geo.  W.  Black, 

Deputy  Collector, 
Custom-Office, 

Norfolk,  Va,,  July  23,  1881. 

letter  of  superintendent  and  secretary  of  the  norfolk  and  portsmouth 

cotton  exchange. 

Norfolk  and  Portsmouth  Cotton  Exchange, 

-     Norfolk,  Va.,  July  29,  l&Sl. 
Dear  Sir  :  Inclosed  please  find  statement  of  cotton  movement  for  twelve  months 
ending  June  30,  1881,  as  requested. 

Bales. 

Total  i*eceipt8 715,539 

Exported  direct 330,122 

Shipped  coastwise 375,444 

EXPORTS. 


Exported  to  Great  Britain  . 

Exported  to  France 

Exported  to  continent 


Quantity,  i     Value. 


BaUt. 
317.350  '  $16. 733. 850 
2,850  I  145,808 

9.922  508,624 


330, 122  I    17. 387, 582 


I  remain,  dear  sir,  yours,  very  truly, 

Norman  Bell, 
Superintefident  and  Secretary, 
Mr.  Geo.  H.  Elliott, 

Assistant  Engineer, 


I   2. 

IMPROVEMENT  OF  ARCHER'S  HOPE  RIVER,  VIRGINIA. 

The  river  and  harbor  act  of  March  3, 1879,  directed  an  examination  or 
survey  of  this  river. 

The  survey  was  made  in  December,  1879,  and  a  report  on  the  same, 
accompanied  by  plans  and  estimates  of  cost  of  improvement,  was  sub- 
mitted March  6,  1880,  and  will  be  found  printed  in  the  Report  of  the 
•Chief  of  Bngiueers  for  that  year,  part  1,  page  906. 

The  improvement  proposed  consists  in  dredging  a  channel  50  feet 
wide  and  6  feet  deep,  where  these  dimensions  are  not  found,  between 
the  mouth  of  the  river,  where  it  empties  into  James  River,  and  the  city 
of  Williamsburg,  between  4  and  5  miles  above. 

Two  plans  were  submitted ;  the  total  cost  of  improvement  under  the 
first  being  estimated  at  $19,400.70;  under  the  second,  $13,671.58.  Much 
of  the  work  to  be  done  was  common  to  both  plans.  It  was,  however, 
recommended  that  operations  be  conducted  under  the  first  one,  as  the 
progress  of  the  work  w.ould  demonstrate  the  feasibility  of  the  second 
one. 
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Tlie  act  of  March  3, 1881 ,  appropriated  $5,000  for  this  work.  A  project 
for  the  expenditure  of  this  sum  was  submitted  to  the  Chief  of  Engineers 
April  2y  and  by  him  approved.  The  project  contemplates  the  (b-edging 
of  channels  as  originally  proposed,  except  that  for  the  present  they  be 
not  dredged  to  the  full  width,  as  the  appropriation  will  do  but  a  portion 
of  the  work. 

The  work  will  be  done  by  conti*act,  after  due  advertisement. 

To  complete  the  work  proposed  will  require  a  further  appropriation 
of— 

Under  first  plan v * |14,400  70 

Under  Hecond  plan 8, 571  58 

Archer's  Hope  River  is  in  the  collection  district  of  Yorktown,  Va. 

The  appropriaticm  referred  to  herein  is  the  only  one  that  has  l)een 
made  for  this  work. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  18H1 $5, 000  00 

July  1,  1881,  amount  available 5,000  00 

Amount  (estimated)  require<l  for  completion  of  existing  project 14, 400  70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  14, 400  70 


I  3. 
IMPROVEMENT  OF  PAGAN  CREEK,  VIRGINIA. 

The  act  of  Congress  of  June  14, 1880,  appropriated  $5,000  for  this  im- 
provement. 

A  survey  of  the  creek  was  made  in  1874,  under  the  dh'ection  of  Mr. 
S.  T.  Abert,  United  States  civil  engineer. 

Mr.  Abert  reported  the  obstructions  to  navigation  to  consist  in  four 
shoals  l)etween  the  mouth  of  the  creek  and  the  town  of  SmithHeld,  about 
6  miles  above.  These  bars  are  known  as  Bridge  Bar,  Wright's  Bar,  Bob 
Shoal,  and  bar  at  the  mouth  of  creek. 

He  also  states  that  some  diking  may  be  necessary. 

A  project  for  the  expenditure  of  the  appropriation  of  June  14, 1880, 
submitted  August  26, 1880,  contemplated  the  dredging  of  a  channel  not 
less  than  60  feet  wide  and  8  feet  deep  at  low-water  through  the  three 
bars  nearest  Smithtield.  This  project  having  been  approve<l  by  the 
Chief  of  Engineers,  proposals  were  invited  for  the  dredging  of  18,000 
cubic  yards  of  material,  more  or  less.  The  bids  were  oi)ened  October 
22.  Tlie  lowest  bidder  was  Mr.  H.  E.  Culpepper,  at  16^  cents,  with 
whom  a  contract  was  entered  into  for  the  execution  of  the  work,  which 
was  to  be  completed  June  30, 1881.  The  contractor  was  very  much  de- 
layed during  the  winter  by  having  his  machinery  frozen  up  at  other 
points.  The  United  States  also  had  one  of  his  dredges  hired.  These 
circumstances  delayed  the  commencement  of  the  work  until  May  30. 

This  delay  made  it  impossible  for  the  work  to  be  completed  by  June 
30,  and  the  contractor  asked  for  and  was  granted  an  extension  of  sixty 
days,  or  until  August  31,  under  authoritvof  the  Chief  of  Engineers,  dated 
June  21,  1881. 

From  May  30  to  June  30,  one  cut  was  made,  and  a  second  cut  par- 
tia  lly  made  through  Wright's  Bar,  one  of  the  four  obstructing  bars.  Six 
thousand  six  hundred  and  sixty-two  cubic  yards  of  material  were  re- 
moved, which  have  been  deposited  in  the  west  side  of  James  River,  out* 
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side  the  creek.  The  river  and  harbor  act  approved  March  3, 1881.  ap- 
propriated $5,000  for  this  work.  A  project  for  its  expenditure  was  sub- 
mitted April  7.  This  project  contemplated  the  continuanceof  operations 
in  dredging:  through  the  obstructing  bars  as  originally  proposed,  and 
having  been  approved  by  the  Chief  of  Engineers,  proposals  have  been 
invited  for  the  removal  of  18,000  cubic  yards  of  material,  more  or  less. 
•  These  proposals  will  be  opened  July  29,  1881.  The  work  has  been 
under  the  immediate  supervision  of  Mr.  George  11.  Elliott,  assistant  en- 
gineer. 

Statistics  of  the  commerce  of  the  creek  were  expected.    They  will  be 
forwarded  as  soon  as  received. 

Pa<;aii  Creek  is  in  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  the  work  have  been — 

Jnnel4,  1880 $5,000  00 

March  3, 1881 5,000  00 

Money  statement 

July  1,  1880,  amount  available $5,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 5, 000  00 

110, 000  OC^ 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,  1880 55  53 

July  1, 1881,  outstanding  liabilities 1,237,31 

1,292  84 

July  1,  1881,  amount  available 8,707  16 

Amount  (estimated)  required  for  completion  of  existing  project 18, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 . .     18, 000  00 


Abstract  of  bids  received  foj  dredging  in  Pagan  Creek,  Virginia,  and  opened  immediately  after 

12  m.  Oetober  22,  1880.' 


Xo.  I  Name. 


Time. 

Keaidence. r 

CommeDced.  |  Completed. 


Xumber  and 
kind  of  ma- 
chineB. 


Price. 


1  H.E.  Cnlpepper Portsmouth,  Va  ..,  Feb.  1,  1881.  June  30, 1881.;  One  dipper  1    $0  16i 

I  i      dredge. 

2  G.  H.  FeiTi.«» Baltimore,  Md....    Jan.  20,1881.  July  1,  1881 18 


I  4. 
IMPROVEMENT  OF  BLACKWATER  RIVER,  VIRGINIA. 

The  act  of  Congress  of  June  14, 1880,  appropriated  l^^j.lOO  for  this 
work.  A  project  for  the  expenditure  of  this  sum  was  submitted  June 
24,  in  which  it  was  proposed  to  continue  the  work  of  cutting;  olf  obstruct- 
ing points  at  abrupt  bends,  which  had  been  suspended  May  22,  1880, 
owing  to  the  near  exhaustion  of  funds. 

The  last  annual  re])ort  gave  a  description  of  the  work  done  up  to  June 
30,  1880.  This  project  was  api)roved  by  the  Chief  of  Engineers,  but 
owing  to  the  press  of  work  in  other  localities  and  the  impossibility  of 
obtaining  additional  suitable  machinery,  operations  were  not  commenced 
until  January  20,  1881,  when  a  dredpe,  which  had  previously  been  en- 
gaged at  Coanjok  Bay,  was  sent  to  Fra»klin  (the  present  head  of  navi- 
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gation  proper  on  the  Blackwater),  and  the  cutting  off  of  an  obstractiug 
X)oint  begun.  This  work  was  continued  until  February  25y  wlien  the 
point  having  been  cut  back  some  74  feet,  all  that  seemed  to  be  needed^ 
the  dredge  was  moved  to  Littletown  Point,  IJ  miles  below,  where  urork 
of  a  similar  character  was  begun  and  continued  until  April  6,  when,  the 
funds  being  nearly  exhausted,  the  dredge  was  moved  to  the  Scupper- 
iiong  Eiver.  The  point  at  Littletown,  which  was  a  very  serious  obstacle 
to  navigation,  the  mail  steamer  frequently  occupying  half  an  lioiir  in 
passing  it,  was  cut  back  about  60  feet;  some  12,000  cubic  yards  of  ma- 
terial was  removed  at  this  point  and  was  put  back  from  20  to  150  feet 
from  the  river  bank.  At  the  point  at  Franklin  about  6,000  cubic  yards 
was  cut  away,  which  was  put  back  in  a  manner  similar  to  that  at  Liittle- 
town. 

At  Franklin  90  linear  feet  of  sheet-pile  revetment  was  put  up  as  a 
protection  of  the  bank  against  further  wash. 

The  cutting  off  of  these  points  has  been  a  material  benefit  to  naviga- 
tion, but  it  seems  likely  that  the  point  at  Littletown  will  require  cutting 
back  some  15  to  20  feet  farther  to  fully  obtain  what  is  desirable. 

The  river  and  harbor  act  of  March  3,  1881,  appropriated  $1,500  ^r 
this  work. 

The  work  remaining  to  be  done  is  the  cutting  off  of  points  which 
obstruct  navigation. 

A  project  for  the  expenditure  of  the  recent  apfii|^riation  was  sub- 
mitted April  7,  in  which  it  is  proposed  to  continue  this  work. 

The  project  has  been  approved  by  the  Chief  of  Engineers,  and  the 
work  will  be  prosecuted  in  accordance  therewith.  ^ 

The  work  has  been  under  thcr  immediate  charge  of  Mr.  George  H. 
Elliott,  assistant  engineer. 

Such  certificates  of  the  trade  of  the  river  as  could  be  obtained  are  for- 
warded herewith. 

The  Blackwater  River  is  in  the  collection  district  of  Norfolk,  Va. 

The  appropriations  for  the  work  have  been : 

June  18,  1878 $5,000  00 

March  3,  1879 2.500  00 

June  14,  1880 : 3,500  00 

March  3,  1881 1,500  00 

Money  statement. 

July  1,1880,  amount  available $3,731  26 

Amount  appropriated  by  act  approved  March  3,  1881 1, 500  00 

$5,231  26 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1880 3,740  90 

July  1,  1881,  amount  available 1.490  36 

Amount  (estimated)  required  for  completion  of  existing  project 2, 350  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2,  %0  00 


I5- 

IMPROVEMENT  OF  NOTTOWAY  RIVER.  VIRGINIA. 

An  examination  and  partial  instramental  survey  of  this  river  was 
made  during  the  months  of  November  and  December,  1878,  having  been 
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directed  in  the  river  and  harbor  act  of  that  year.  The  report  upon 
same,  acccompanied  by  a  plan  and  estimate  of  cost  of  improvement 
im)posed,  was  submitted  January,  1879,  and  was  printed  J^x  the  Eeport 
of  the  Chief  of  Engineers  for  1879,  page  719. 

The  improvement  proposed  consists  in  the  removal  of  aU  obstruc- 
tions, natural  and  artificial,  that  now  impede  navigation,  as  high  as 
"Peter's  Bridge,"  a  distance  of  about  50  miles  above  the  mouth  of  the 
river.  A  small  amount  of  cheap  diking  is  proposed,  to  concentrate  the 
water  into  a  single  channel  at  some  points  where  chutes  are  found. 

By  means  of  these  improvements  it  is  expected  that  a  depth  of  from 
4  to  5  feet  will  be  secured  during  about  nine  months  of  the  year.  The 
total  estimated  cost  of  the  work  was  about  $9,000. 

The  river  and  harbor  act  of  June  14,  1880,  appropriated  $5,000  for 
this  work.  No  work  was  done  under  this  appropriation  owing  to  the 
insufficiency  of  information  with  regard  to  bridges  across  the  stream, 
of  which  there  are  four,  which  would  require  draws  to  be  placed  in  them 
as  the  improvement  progressed  up  stream  to  afford  passage  for  the 
necessary  machinery.  It  is  believed  that  all  difficulty  with  regard  to 
these  draws  is  now  obviated. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $2,000  for  this 
work. 

A  project,  for  the  expenditure  of  this  sum,  as  well  as -of  the  $5,000 
previously  appropriated,  was  submitted  May  28  last.  This  project  con- 
templates carrying  out  the  original  plan  of  improvement,  and  haviug 
been  approved  by  the  Chief  of  Engineers,  operations  in  accordance  there- 
with, will  shortly  be  commenced. 

The  Nottoway  River  is  in  the  collection  district  of  Norfolk,  Virginia. 

The  appropriations  for  this  work  have  been : 

June  14,  1880 $5,000  00 

March  3,  1881 2,000  00 

7,000  00 

Money  statement 

July  1,  laSO,  amount  available..-. $5,000  00 

Amount  appropriated  by  act  approved  -March  3,  1881 : 2, 000  00 

$7, 000  00 

July  1,  1881,  amount  available 7,000  00 

Amouut  (estimated)  required  for  completion  of  existing  projeet 2, 000  00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1883 .    2, 000  00 


16. 

IMPROVEMENT    OF    NORTH    LANDING    RIVER,    VIRGINIA    AND    NORTH 

CAROLINA. 

The  act  of  Congress  of  June  14,  1880,  appropriated  $15,000  for  con 
tinning  this  work.  A  project  for  the  expenditure  of  this  sura  was  sub- 
mitted on  June  26  of  that  year.  It  wa«  intended  to  carry  out  the  gen- 
eral plan  of  improvement  proposed,  which  was  to  dredge  a  channel 
80  feet  wide  at  bottom,  and  9  feet  deep  at  a  low  winter  stage  of  water, 
where  such  a  channel  could  not  be  found,  to  cut  off  several  obstructing 
points  at  abrupt  bends  in  the  upper  river,  and  to  trioi  tbe  banks  of 
overhanging  trees,  remove  logs^  snags,  &c.  This  project  having  been 
approved  by  the  Chief  of  Engineers,  proposals  were  invited  for  the 
removal  by  dredging  of  110,000  cubic  yards  of  material,  more  or  less,  to 
be  opened  September  4, 1880.  The  lowest  bidder  was  Mr.  G.  H.  Ferris, 
63  E 
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at  13.9  cents  per  cubic  yard,  with  whom  a  contract  was  entered  into,  the 
work  to  commence  October  16,  1880. 

I  The  dredging  was  commenced  November  20,  between  helicons  two 
and  four,  and  continued  until  the  29th  December,  when  operations  were 
suspended  owing  to  ice. 

Work  was  resumed  January  8,  and  continued  until  March  16,  when 
the  work  was  completed. 

There  were  removed  under  this  contract  04^354  cubic  yards  of  material, 
which  was  deposited  on  the  east  and  west  sides*of  the  river. 

An  examination  of  the  work  done  under  this  contract  was  completed 
June  29,  and  it  was  found  satisfactory. 

The  cutting  off  of  obstructing  points  which  was  commenced  May  28, 
1880,  was  continued  during  July,  at  the  lower  point  of  double  S  bend, 
at  the  end  of  which  month  a  part  of  the  point  had  been  cut  back  some 
66  feet  and  a  shoal  immediately  in  froi^t  which  extended  some  50  feet  oat 
was  dredged  to  9  feet  depth.  About  5,000  cubic  yards  of  material  were 
taken  up  and  moved  from  100  to  150  feet  back  on  the  bank  of  the  river. 
At  this  time  the  men  employed  were  suffering  to  such  an  extent  from 
malarial  sickness  that  operations  were  for  a  time  suspended. 

They  were  resumed  on  February  24,  1881,  at  the  same  place  and  con- 
tinued until  April  3,  when  the  dredge  was  withdrawn  for  repairs  and 
the  work  suspended  until  May  6,  when  it  was  again  resumed  and  con- 
tinued at  double  8  bend  to  June  9,  when  the  dredge  was  moved  to 
"Cypress  Point,"  at  which,  and  in  the  immediate  vicinity,  operations 
were  continued  to  the  close  of  the  fiscal  year.  The  work  or  cutting  off 
obstructing  points  was  done  by  the  hire  of  machinery  and  labor  in  open 
market. 

The  work  during  the  fiscal  year  has  been  the  completion  of  a  dredged 
channel  80  feet  wide  and  9  feet  deep  between  beacons  two  and  four, 
about  21,600  feet  in  leiigth,  under  contract;  the  cutting  back  of  the 
point  at  double  S  bend  115  feet  and  hauling  back  the  material*,  the  cat- 
ting back  of  **  Cypress  Point"  32  feet,  and  the  dredging  of  2  short  shoals 
in  the  immediate  vicinity.  It  is  confidently  believed  that  the  naviga- 
tion  has  been  materially  benefited  by  the  work  already  accomplished, 
and  tbat  when  the  remainder  of  the  obstructing  points  are  trimmed  and 
some  short  shoals  dredged,  all  that  is  at  present  needed  for  this  naviga- 
tion will  have  been  done. 

The  act  of  March  3, 1881,  appropriated  $7,500  for  this  work.  A  pro- 
ject for  the  expenditure  of  this  sum  was  submitted  April  2,  which  con- 
templated the  continuance  of  the  work  of  catting  off  obstructing  points, 
&c.  This  project  has  been  approved  by  the  Chief  of  Engineers,  and 
operation^  will  be  carried  out  in  accordance  therewith. 

This  river  is  a  link  in  the  line  of  interior  water  commonication  south 
from  Norfolk.  Ya.,  via  the  Albemarle  and  Chesapeake  Canal. 

The  work  has  been  in  the  immediate  charge  of  Mr.  George  H.  Elliott, 
assistant  engineer. 

This  work  is  in  the  collection  district  of  Norfolk,  Va. 

The  statistics  for  this  work,  which  also  relate  to  Currituck  Sound,  are 
appended,  having  been  furnished  by  the  coarteous  president  of  the  canal 
company,  Hon.  Marshall  Parks. 

The  appropriations  for  this  work  have  been: 

March  3,  1879 |25.000  00 

Jane  14,  1880 15,000  00 

March  3,  1881 7,500  00 

47,500  00 
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Money  statement, 

July  1,  1880,  amount  available $16,432  31 

Amount  appropriated  by  act  approved  Maroh  3,  18dl 7,500  00 

123,932  31 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 13,275  53 

July  1,  1881,  outstanding  liabilities 3,406  10 

16,681  63 

July  1,  1880,  amount  available 7,250  68 

Amount  (estimat-ed)  required  for  completion  of  existing  project 40,500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    25, 000  00 


Abstract  of  hide  received  for  dredging  in  North  Landing  Biver,  Virginia  and  North  Carolina^ 
and  opened  immediately  after  12  m.,  September  4,  1880. 


So. 


Name  anik  residence. 


Time. 


I  Commenced.  |  Completed. 


1  '  Geo.  C.  Fobes  &,  Co.,  Baltimore,  Md 


American  Dredging  Company.   Isnao  '  Dec  1,1880 
Albertson,  pr^aiUent,   Fbilaaelphia, 
Pa. 

National  Dredging  Company,  F.  B. 
Colton,  general  manager,  Washing- 
ton, D.  C. 

G.  H.  FerHs,  Baltimore,  Md 

H.  E.  Culpepper,  Portsmouth,  Va 


In  12  months. 


Jan.  1,1881    June  30, 1881 


Oct  15, 1880 
Oct  15, 1880 


July  1,1881 
June  30, 1881 


Price. 


$0  15 


Remarks. 


18 


14 


\U 


In  accordance  with 
specifications. 


Not  signed. 


>:OMMKRCIAL  8TATI8TXC8. 

Number  and  class  of  vessels  employed  in  navigating  the  southern  branch  of  the  Elizabeth 
Ricer^ort'x  Landing  River ,  Virginia;  Currituck  Sound,  North  Biver,  and  Albemarle  and 
Famplico  Sounds,  North  Carolina,  via  the  Albemarle  and  Chesapeake  Canal,  from  July  1, 
1880,  to  July  1,  1881. 


Date. 

Steam- 
ers. 

Schoon- 
ers. 

Sloops. 

Barges. 

Lighters. 

Boats. 

Bafts. 

Total 

1880. 
July       

275 
2.«;o 

266 
301 
282 
272 

232 
208 
816 
822 
326 
320 

267 
135 
85 
96 
109 
116 

124 
130 
193 
175 
193 
V>A 

101 
27 
14 
32 
22 
27 

80 
52 
37 
88 
38 
18 

37 
27 
34 
42 
51 
51 

43 
29 
65 
58 
63 
51 

55 
35 
25 
28 
29 
42 

48 
80 
30 
31 
26 
20 

211 
45 
10 
14 
14 
7 

6 
5 
26 
15 
15 
9 

20 
23 
14 
16 
17 
11 

11 
10 
19 
19 
82 
83 

966 

August 

540 

September ......... 

448 

October 

629 

November 

524 

December 

1881. 
January   rT»-- 

526 
492 

FebruHry  

406 

March... 

685 

April 

658 

mSj^. ;:.::::;::... 

693 

Jane 

575 

3, 870  1        1, 747 

436 

546 

399 

376 

225 

7.097 

North 

1. 720 
1,6J0 

870 
877 

220 
216 

276 
270 

200 
199 

191 
185 

225 

8,694 
3,403 

South  

Total 

8,370 

1,747 

436 

646 

399 

876 

225 

7,097 
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Statement  of  inward  receipts  of  leading  itemji  of  produce,  transported  from  points  on  the  Pomp- 
licOy  Croatan,  Albemarle,  Core,  and  Currituck  Sounds,  of  Horth  Carolina,  embracing  all 
of  the  leading  rivers,  via  the  Albemarle  and  Chesapeake  Canal,  from  1st  July,  lfc<80,  to  l9t 
July,  1881. 


Bate. 


Cotton.        Fieli. 


t 


stores.         "JT"^' 


1880. 

July 

August 

September... 

October 

November . . . 
December  . . . 

1881. 

January  

February  — 

March 

April 

Mky 

Juue 


BaUg. 
411 
463 
8.751 
22,627 
19.943 
25,580 

9.004  { 
8.649  I 
5,504  I 
1,950 
689  I 
649  I 


Barrels. 


7 

8 

213 

616 

308 

126 
236 
446 
630 
4,581 
575 


Barrel*. 
1,356 
1,843 
1.823 
1.624 
1,109  , 
1,840  I 

1,791 

1,825 

2,422  I 

1,686 

2,677 

1,801 


Kags. 


Caakt. 
158 
149 
162 
287  I 
135 
84 

141 
'^90 
160 
55 
132 
133 


Pounds. 
36, 250 
10,320 
13,540 
17,  710 
23,554 
9,140 

19.  970 
16, 130 
14,950 
16, 170 
15,550 
21, 250 


Oldjnhk 
and  iron. 


E^gs.     I    Bac4>n. 


Pounds. 
14.660 
22.000 
51.280 
29, 470 
22,754 
21,000 

25. 930  I 
9.370 
10,580  I 
34.540  ! 
18,710 
20,400 


Dozens. 
7,811 
5,060 
8,427 
8,685 
6.364 
8,727 

8.570 
8.465 
14,722 
12,373 
10,509 
8,683- 


PotrndB. 
4,340 

2,860 
6,15« 
H.98S 
17.2«» 
16,520 

3,230 
3.30O 
26,470 
11.670 
11,700 
6.71* 


Total.. i  104,210 

I 


7, 766  I   21, 699  I   1, 886  I  214,  634  i  280, 094  '  108,  388  ;   110,  V» 


Date. 


'  Fine  and  ' 
oak  ivood. 


1880. 

July 

August 

September . . 

October 

November . . 
December. . . 

1881. 
January  — 
February . . . 

March 

April 

May 

June 

Total... 


Date. 


Com. 


Pease  and  Eailroad  potntoes  '  J^n^P^^    Peanuts. '  R®'*  ?>» 
beans.    I      ties,     /'o^toes.       ^^^^     ^  l-eanuts,  j      ^^^ 


I 


Cords. 
271 
135 
119 
163 
120 
627 

276 
176 
190 
43 

102 

1 


Bushels.  I  Bushels. 


8,871 
10,  574 
4,803 
2,925 
6,  264 
21,048 


88,425 
106,  886 
113, 232 
56,943 
10, 819 


250 


579 
1,592 

575 
1,059 

735 
562 
476 
633 
298 
412 


9,120 
8,867 
8,375 
7,718 
3,981 
6,027 

13,560 
4,007 
18, 635 
11, 287 
13.340 
15.150 


Bushels.  I 

3,935  , 

897  i 

4,470  I 

5,060  I 
3,440 

2,437  ;. 

423  I 

046 

6,554  I 

2,908 

6,045 

21,577  I 


Cords. 
572 
48.'S 
693 
250 
821 


207 

238 
166 
151 
171 
445 


2, 232       482,  043  I 


7,171  ,    119,476  I      56,604 


3,760 


2,578  ' 

4,851  , 

2,840) 

1.604  '  3,66S 

1.417  i  0,680 

13,327  !        11,000 

6, 165  1  1, 2M 

11,063  I  A  030 

3.620  '  1.562 

3,308  I  460 

024  I 

1,162  1 


53, 430  I        26,  547 


Wheat.      !Lumber,B.M.8«°j^Jfi^P| 


1880. 


July. 

Aufcust 

September,. . . 

October 

November . . . 
December  ... 
1881. 

Jannary  

February  — 

March 

Apiil 

May 

June 


Bushels. 
6, 172  , 


Feet 


1,464  I 

2, 020  I 

30  i 

142  I 


73  I 
307 

26! 


8, 


728. 780 
465. 018 
367,071 
052, 466 
772,164 
060,103 

684,  474 
615.560 
020,  866 
003.867 
104,399 
848,600 


Total. 


16.867  .     60,712.381 


Staves. 


2.212.400 
2, 018, 450 
•  2,247,084 
1, 705, 400 
1, 284. 9&0 
1, 005, 200 

707, 160 
809.200  I 
1,695,000  , 
2,  304. 000  I 
3.248,250  ! 
2,614,850  ; 


tn'S^':^>'-»^»- 


l_ 


11,000 

400 

6,600 

6,100  I 

400 

81,000  I 

I 

800  ! 
38,000  ; 

6,000 
10,200  ' 
18,850  I 
10.841  I 


Tons.  I 
6,700  1 
7.210  I 
10,070  ! 
0,810  I 
12,702  ' 
10, 110 

7,102  ■ 
2,010  I 
20,180 
16.120  I 
12,716  j 
10. 160  I 


254 


108 
170 
257 

192 
174 
242 
200 
250 
100 


22, 873, 734 


184,081  I  134.879 


!,u2» 


I  7. 

IMPROVEMENT   OF  CURRITUCK    SOUND,  COANJOK  BAY,  NORTH    RIVER 
AND  BAR,  NORTH  CAJROLINA. 

This  work,  which  is  a  connecting  link  in  a  line  of  contemplate  inland 
navigation  to  the  South,  via  the  Albemarle  and  Chesapeake  Canal,  was 
commenecd  under  an  appropriation  of  $20,000  made  by  act  approved 
June  18, 1S78.  The  plan  of  improvement  adopted  was  the  dredging  of 
a  channel  80  feet  in  width  at  bottom  and  9  feet  deep  at  an  ordinary  win- 
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ter  stage  of  wat^r  through  the  eutire  length  of  the  upper  sound,  about 
10  J  miles. 

the  river  and  harbor  act  of  March  3,  1879,  appropriated  $25,000  for 
continuing  this  work.  Under  this  last  appropriation  a  contract  was  en- 
tered into  with  Mr.  G.  H.  Ferris  for  the  removal  of  200,000  cubic  yards 
of  material,  more  or  less,  the  work  to  be  completed  by  September  30, 
ISSO. 

A9  stated  in  the  Annual  Report  for  1880,  to  which,  as  well  as  that  of  1871), 
reference  is  requested  for  details  of  previous  operations,  it  would  have 
been  desirable  that  the  work  should  be  completed  during  the  fiscal  year, 
but  the  difference  between  the  bid  of  Mr.  Ferris  and  the  next  lowest  was 
so  material  that  it  was  considered  to  justify  the  delay.  Dredging  was 
continued  during  July  and  August,  1880,  in  the  cuts  between  beacon, 

6  luid  7  and  7  and  8.  During  the  latter  month,  Mr.  Ferris,  finding  that 
he  would  be  unable  to  complete  his  contract  within  the  specified  times 
requested  an  extension,  which  was  granted  by  authority  of  the  Chief  of 
Engineers,  dated  August  30,  J  880.  Work  was  continued  under  the  ex- 
tension to  October  31,  when  Mr.  Ferris  was  allowed  to  stop  work,  a  con- 
tract at  a  lower  price  having  been  previously  made.  From  June  30  to 
October  31,  there  were  removed  under  the  contract  with  Mr.  Ferris — 

Cubic  yards. 

yroru  between  beacons  G  and  7 - 5, 9H1 

Ft.  »m  between  beacons  7  and  8 70, 4^5 

Total .' 76,466 

The  act  of  Congress  approved  June  14, 1880,  appropriated  $25,000  for 
continuing  the  improvement  of  Currituck  Sound,  Coanjok  Bay,  and 
North  River  Bar,  North  Carolina.  As  Coanjok  Bay  had  not  formed  a 
part  of  the  original  work,  a  survey  was  made  and  estimate  of  cost  of 
improvement  of  this  portion  of  the  work  submitted  to  the  Chief  of  En- 
gineers December  28, 1880,  and  was  printed  in  House  Ex.  Doc.  No.  28, 
Forty-sixth  Congress,  third  session,  to  which  reference  is  requested. 

A  project  for  the  expei|diture  of  the  appropriation  of  June  14,  1880, 
was  submitted  to  the  Chief  of  Engineers  June  25,  and  having  been  ap- 
proved, proposals  were  invited  for  the  removal  by  dredging  of  150,000 
cubic  yards  of  material,  more  or  less. 

These  proposals  were  opened  September  4;  the  lowest  bidders  were 
the  National  Dredging  Company,  at  14  cents  per  cubic  yard,  w  ith  whom 
a  contract  was  entered  into,  the  work  to  be  commenced  December  1. 

Under  authority  of  the  Chief  of  Engineers,  dated  October  14,  1880, 
dredging  was  commenced  in  Coanjok  Bay  by  the  hire  of  a  dredge  and 
bolster  in  open  market.  This  work  was  continued  until  January  18, 
1881,  when,  a  cut  having  been  made  through  the  bay,  all  the  work  at 
present  contemplated,  the  dredge  was  withdrawn.  The  amount  of  ma- 
terial removed  from  this  locality  is  estimated  at  13,500  cubic  yards. 

On  December  9, 1880,  dredging  was  commenced  by  the  National  Dredg- 
ing Company,  under  their  contract,  in  the  cut  between  beacons  7  and  8, 
with  one  clam-shell  dredge.  It  was  soon  found  that  it  would  not  do  the 
work  at  that  place,  and  was  moved  to  the  channel  between  beacons  5 
and  0,  on  the  16th,  where  the  work  was  continued  until  the  29th,  when, 
owing  to  ice,  operations  were  suspended,  and  not  resumed  until  Janu- 
ary 24, 1881,  when  a  dipper  dredge  was  put  in  cut  between  beacons  7 
and  8,  and  on  the  25th  another  dredge  between  5  and  6. 

The  work  was  continued  with  these  two  dredges  until  March  24,  when 
the  dredge  between  beaeons  7  and  8  was  withdrawn;  the  other  dredge 
worked  until  Maj-  30  between  beacons  5  and  6,  since  that  time  betw  een 

7  and  8. 
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The  whole  amount  of  material  removed  under  this  contract  is — 

Cable  yards. 

From  between  beacons  5  and  6 H9,  fiS5 

From  between  beacons/  and  8 22, 46S 

Total 112,  IS-* 

which,  together  with  that  removed  under  previous  contract,  ha^  been 
deposited  on  the  east  and  west  sides  of  the  sound. 

The  work  accomplished  during  the  fiscal  year  has  been  the  cutting  of 
a  channel  about  52  feet  wide  between  beacons  5  and  6,  the  completion 
of  a  channel  about  50  feet  wide  between  beacons  6  and  7,  a  channel  from 
25  to  100  feet  wide  between  beacons  7  and  8,  and  a  channel  about  *2o 
feet  wide  through  Coanjok  Bay;  all  these  channels  excavated  to  a 
depth  of  9  feet  at  ordinary  winter  water. 

A  sketc^h  herewith  shows  the  relative  i)08itions  of  the  beacons  re- 
ferred to. 

The  river  and  harbor  act  of  Marcli  3,  1881,  appropriated  $30,00<>  for 
Currituck  Sound,  Coanjok  Bay,  North  River  and  Bar,  North  Carolina. 
This  brings  North  River,  not  previously  included,  within  the  8c«ik5  of 
the  appropriation,  and,  as  no  estimate  for  the  improvement  of  this  river 
has  been  submitted  in  connection  with  this  work,  when  opportunity 
offers  an  examination  will  be  made,  and  estimate  of  cost  of  improvement 
submitted.  It  is  not  considered  desirable,  however,  to  commence  any 
improvement  of  the  river  or  bar  until  the  channels  through  Currituck 
Sound  and  Coanjok  Bay  are  completed. 

A  project  for  the  expenditure  of  the  recent  appropriation  was  sub- 
mitted to  the  Chief  of  Engineers  April  2  last. 

It  is  proposed  to  continue  the  general  i>lan  of  improvement  through 
the  sound,  to  widen  a  portion  of  the  channel  through  Coanjok  Bay,  and 
to  construct  a  dike  of  oyster  shells  on  the  west  side  of  this  bay  forabout 
9,200  feet.  This  project  having  been  approved  by  the  Chief  of  Euffi- 
neers,  proposals  have  been  invited  for  the  di^dging  of  90,000  cubic  yards 
of  material,  more  or  less,  and  the  delivery  in  place  of  about  312,(KH) 
bushels  of  oyster  shells. 

The  work  has  been  under  the  immediate  supervision  of  Mr.  Georjj:e  H. 
Elliott,  assistant  engineer. 

This  work  lies  in  the  collection  district  of  Norfolk,  Va. 

For  commercial  statistics  reference  is  requested  to  the  report  on  North  Lauding  Ki  ver, 
as  the  commerce  of  each  is  nearly  the  same. 

The  appropriations  ior  this  work  have  been — 

June  J8,  l«7rt $2(»JH»0  UO 

March  3,  1879 '. « * i&JiiH}  Oo 

June  14,  1880 '^5,0^;0  00 

March  3,  IS^^l :M>.(KIO  00 

100,  (K^)  00 
Money  Htatement 

July  1,  1880,  amount  available    ^0,K>2  tW 

Amount  api>ropriated  by  act  approved  March  3,  1881 itt),  000  00 

Julv  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  .July  1,  1880 29,120(53 

July  1,  18H1,  outstanding  liabiUties 0,4:W  78 

:«>.:.5l  41 

July  1,  l-^^l,  amount  available a\300  81 

Amount  (estimated)  required  for  completion  of  existing  project ^O, 213  95 

Amount  t  hat  can  be  proritably  expended  in  fiscal  year  ending  June  'Mh  1>^A.     40, 213  95 
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Abstract  of  bids  received  for  dredging  in  Currituck  Sound j  North  Carolinaj  and  opened  im- 
mediately after  12  m.  September  4,  1880. 


No. 

Name. 

Residence. 

Washington,  D.  C 

Baltimore,  Md 

Pliiladelphia,  Pa 

Time. 

Price. 

Commenced. 

Completed. 

1 

2 
3 

National   Dredging  Company,  F. 

B.  Colton,  general  manager. 

G.H.Ferris 

American     Dredging     Company, 

Isaac  Albertaon,  president. 

Dec.    1,1880 
Nov.  15, 1880 
Deo.    1,1880 

Jane  30, 1881 
July  1,1881 
In  12  month  8 

$0U 
171 
22 

subvey  of  coanjok  bay.    • 

United  States  Engineer  Office, 

Noi'folk^  Ta.,  December  28,  1880. 

General:  In  my  last  annual  report  upon  the  "  Improvement  of  Cur- 
rituck Sound  and  North  River  Bar,  North  Carolina,''  I  had  the  honor  to 
state  as  follows :  "As  Coanjok  Bay  has  been  added  to  this  work,  a  sur- 
vey and  estimate  of  cost  of  improving  same  will  be  made  in  time  to 
decide  whether  it  will  be  better  to  apply  the  balance  to  improving  the 
bay  or  the  bar  at  the  mouth  of  North  River.^ 

In  my  report  the  context  indicated  that  this  balance  referred  to  the 
surplus  of  the  present  appropriation  after  completing  the  improvement 
of  Currituck  Sound. 

During  the  present  month,  my  assistant,  Mr.  George  H.  Elliott,  has 
complete  a  survey  of  that  portion  of  Coanjok  Bay  which  it  is  proposed 
to  improve,  and  I  have  the  honor  to  transmit  herewith  a  tracing,  show- 
ing the  location  and  dimensions  of  the  proi)osed  channel  and  its  protect- 
ing dike. 

Coanjok  Bay,  like  Currituck  Sound,  is  a  link  in  the  line  of  water 
communication  between  Norfolk  Harbor  and  Albemarle  Sound,  the  line 
being  known  as  the  Albemarle  and  Chesapeake  Canal  route. 
,  It  is  proposed  to  excavate  a  channel  through  the  bay  of  the  same 
dimensions  as  those  now  being  given  to  the  channel  through  Currituck 
Sound,  viz,  80  feet  in  width  at  bottom  and  9  feet  in  depth  at  an  ordinary 
winter  stage  of  water.  The  cut  will  be  14,226  feet  in  length,  and  will 
require  the  excavation  of  material  as  follows:  In  bank,  31,871  cubic 
yards ;  in  cut,  144,754  cubic  yards ;  total,  176,025  cubic  yards,  which,  at 
20  cents  per  yard,  wQl  amount  to  $35,325. 

This  cut  will  need  to  be  protected  on  the  western  side  over  the  greater 
portion  of  its  length.  It  is  proposed  to  accomplish  this  by  means  of  a 
dike,  which,  in  this  locality,  can  be  most  cheaply  constnicted  of  oyster 
shells. 

The  proposed  dike  will  be  9,200  feet  in  length,  will  be  located  25  feet 
away  from  the  cut,  and  will  be  of  the  following  dimensions:  width  at 
bottom,  10  feet;  width  at  top,  4  feet;  height,  6  feet. 

A  dike  of  the  above  dimensions  will  require  34  bushels  of  shells  t<> 
each  linear  foot.    Total  for  9,200  linear  feet,  312,800  bushels.  . 

These  shells  can  be  put  in  place  for  3^  cents  per  bushel.  The  total 
cost  of  dike,  $10,948,  or  at  the  rate  of  $1.19  per  linear  foot. 
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RECAPITULATION. 

Dredging  17(),0*25  cubic  yards,  at  20  cents ^V^,  -J25  CO 

9,200  linear  feet  dike,  at  $il.  19  per  foot 10,  94B  «► 

Add  15  per  cent,  contingencies,  superintendence,  &c 6,  940  95 

Total 53, -213  95 

From  which  deduct  (heingthe  ajtproxiuiate  amount  which  will  be  expended 
in  the  bay  under  existing  authority  from  the  Chief  of  Engineers) 3,  000  00 

Balance 50,213  iCi 

The  expeDditiire  of  the  above  amount  appears  to  me  to  be  proper  to 
be  made  for  the  improvement  of  Coanjok  Bay. 

It  cjm  well  be  expended  to  good  advantage  during  a  single  fiscal  year, 
and  I  respectfully  recommend  that  the  amount  be  added  to  the  $20,000 
asked  for  in  the  hist  annral  report  for  the  '-improvement  of  Curritnck 
Sound,  Coanjok  13ay,  iind  North  Kiver  Bar,  North  Carolina." 
I  am,  general,  very  rehpeoti'ujly,  your  obedient  servant, 

Chas.  B.  Phillips, 

Captain  of  Engineers, 
The  Chii:f  of  Ekcuneers,  U.  S.  A. 


18.. 
IMPROVEMENT  OF  SCUPrERNONG  RIVER,  NORTH  CAROLINA. 

Work  during  the  fiscal  year  has  been  carried  on  under  the  balance  of 
an  appropriation  of  March  3,  1879,  and  the  appropriation  of  June  14, 
1880. 

A  })roject  for  the  expenditure  of  the  latter  appropriation  was  submitte<i 
June  24,  1880,  and  contemplated  carrying  out  the  original  plan  of  im- 
provement, or  such  portion  of  it  as  remained  [o  be  done,  which  wait, 
since  the  excavation  of  a  channel  through  the  bar  at  the  mouth,  and 
the  trimming  of  the  banks,  and  the  removal  of  snags  and  logs,  to  cot 
olf  some  obstructing  i)oints. 

The  project  was  approved  by  the  Chief  of  Engineers,  and  operations 
commenced  April  6,  1881,  at  what  is  known  as  the  *' Thoroughfare," 
which  is  really  a  cutoif;  this,  which  was  very  narrow,  barely  admittinn^ 
a  propeller  steamer  which  goes  up  the  river,  was  widened  some  23  feet, 
and  now  affords  a  free  passage  for  the  largest  vessel  on  the  river. 

After  making  this  cut,  another  one  was  made  at  what  is  known  as  the 
"Devil's  Elbow,"  a  very  abrupt  bend.  J;?ome  1,800  cubic  yards  of  mate- 
rial were  removed.  Owing  to  the  near  exhaustion  of  funds  the  work 
was  suspended  May  4. 

The  material  encountered  was  a  mass  of  roots  and  stumps,  and  retjuired 
the  use  of  60  pounds  of  dynanjite  to  put  it  in  such  condition  that  the 
dredge  could  remove  it. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $1,000  for  this 
work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  April  7,  in 
which  it  is  proposed  to  continue  the  cutting  off  of  obstructing  [)oint8,  as 
origii  ally  contemplated.  This  project  has  been  approved  by  the  Chief 
of  Engineers,  and  in  accoidance  therewith  operati(»ns  will  be  carried 
out. 
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The  work  has  been  under  the  immediate  supervision  of  Mr.  George 
H.  Elliott,  assistant  engineer. 

ScnppenioDg  River  is  in  the  collection  district  of  Albemarle,  N.  C. 

Partial  statistics  of  the  work  are  expected  and  will  be  forwarded  as 
soon  as  received. 
The  appropriations  for  the  work  have  been: 

June  18,  1878 $2,000  00 

March  3,  1879 2.000  00 

Jnnel4, 1880 1,000  00 

March  .3,  1881 1,000  00 

6,000  00 
Motley  statement 

July  1,  1880,  amount  available $1,576  26 

Amount  approi)riated  by  act  approved  March  3, 1881 1, 000  00 

$2, 576  26 

July  1,  1881,  amount  expended  during^ fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 1,149  06 

July  1,  1881,  outstanding  liabilities 168  75 

1,317  81 

July  1,  1881,  amount  available 1,258  45 

Amount  (estimated)  required  for  completion  of  existing  project 2, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.    2, 000  00 


I  9. 

IMPROVEMENT  OF  PAMPLICO  AND  TAR  RIVERS.  NORTH  CAROLINA. 

The  act  of  June  14, 1880,  appropriated  $9,000  for  this  work,  and  opera- 
lions  during  the  past  fiscal  year  have  been  carried  on  in  accordance  with 
approved  project  for  the  expenditure  of  the  same. 

The  work  accomplished  has  been  (on  the  Pamplico)  the  widening  of  the 
channel  previously  dredged,  about  1^  miles  below  Washington,  by  the 
removal  of  stumps,  large  and  small. 

This  work  was  commenced  early  in  August  last;  suspended  in  Septem- 
t)er  to  enable  work  to  be  done  on  the  Tar,  while  the  stage  of  water  was 
favorable  for  operations  there.  It  was  recommenced  in  March,  and  has 
been  continued  up  to  the  close  of  the  year,  except  about  three  weeks 
during  May,  when  it  was  suspended  to  enable  some  additions  to  be  made 
to  the  working  plant,  the  hand-power  bolster  formerly  in  use  being 
changed  to  a  steam  hoister  with  dredging  appliances. 

There  have  been  removed  from  the  vicinity  of  the  dredged  channel  re- 
ferred to,  1,197  stumps,  239  of  which  were  blasted,  and  2,235  cubic  yards 
of  mud,  sand  and  roots  have  been  removed  from  the  same  locality. 

On  the  Tar  River  the  work  accomplished  has  been  the  construction  of 
jetties,  of  which  twenty  two,  aggregating  3,233  linear  feet  in  length,  were 
built  at  various  shoals  between  ^'  Sparta,"  9  miles  below  Tarborough,  and 
"  Taft's  Landing,"  28  miles  below  Tarborough.  These  jetties  are  all  built 
of  two  rows  of  piles  3  feet  apart,  the  piles  5  feet  apart ;  the  space  between 
the  rows  is  filed  with  brush  and  packed  solid;  the  lines  of  piles  are 
wattled  with  small  limbs  and  brush. 

Jn  addition  to  the  work  on  jetties,  434  logs,  2,489  snags,  and  165  stumps 
have  been  taken  out  of  the  river;  of  the  latter  ten  required  blasting  to 
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remove  them.  Three  thousand  six  hundred  and  seventy-two  overhang- 
ing trees  were  also  removed  from  the  banks  of  the  river. 

For  further  details  of  the  operations,  commercial  statistics,  &c.,  refer- 
ence is  made  to  the  report  of  Mr.  John  P.  Darling,  assistant  engineer  in 
immediate  charge  of  the  work. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $8,000  for 
this  work.  A  project  for  the  expenditure  of  this  sum,  submitted  April 
2,  contemplates  dividing  the  amount  equally  between  the  two  rivers  and 
continuing  the  work  of  widening  and  straightening  the  dredged  channel 
below  Washington  by  dredging,  and  the  removal  of  stumps,  root«,  &c. 

In  the  Tar,  the  construction  of  additional  jetties,  and  the  repair  of  some 
which  have  been  damaged,  and  the  removal  of  logs  and  snags  which  have 
been  brought  down  the  river  by  the  freshet  water. 

The  proj.ect  has  been  approved,  and  the  work  will  be  conducted  in  con- 
formity therewith  by  hired  machinery  and  labor. 

The  work  on  these  rivers  ha\ing  exceeded  in  amount  that  originally 
estimated  for,  if  it  is  considered  desirable  to  continue  the  improvements, 
new  examinations  and  estimates  are  necessary. 

The  appropriations  for  the  work  have  been : 

June  14,  1880 $9,000  00 

March  3.  1881 : 8.000  00 

Mon^  statement, 

July  1, 1880,  amount  available $9,255  61 

Amount  appropriated  by  act  approved  March  3,  1881 H,  000  00 

117,255  61 

July  1,  1881,  ^monnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1.  1880 6,987  10 

July  1,  1881,  outstanding  liabilities 1,405  14 

8,392  24 

July  1,  1881,  amount  available 8,863  37 

Amount  that  can  be  protitably  expende<l  in  fiscal  year  ending  Jnne :«),  1883 . .     15, 000  ^X> 


REPORT  OF   MR.   JOHN   P.    DARLING,   ASSISTANT  EXGINEKR. 

Washington,  N.  C,  June  30,  1881. 

Captain  :  I  have  the  honor  to  make  the  following  report  on  the  improvements  of 
the  Pamplico  and  Tar  rivers,  North  Carolina,  under  act  of  Congress  of  June  14,  18S0, 
appropriating  $9,000  for  that  purpose.  The  project  for  expending  the  money  conteni- 
plated  using  $3,500  in  removing  stumps  from  and  widening  the  dredged  channel  ot 
the  Pamplico  River  1^  miles  below  Washington  between  points  A  and  C  (see  map  accom- 
panying annual  report  of  June  30,  18H0).  The  balance  of  the  appropriation,  ^,500,  to 
be  expended  on  the  Tar  River  in  putting  in  cheap  jetties  between  Taft*s  Landing  and 
Tarborough,  a  distance  of  35  miles ;  also  in  cutting  and  removing  from  the  banks  over 
lianging  trees,  and  in  taking  out  logs  and  snugs  from  the  river  between  the  poiuts 
named. 

The  work  was  done  by  hired  labor  and  machinery,  and  the  material  bought  in  open 
market.  The  work  was* commenced  on  the  Pamplico  about  the  2d  of  August,  in  widen- 
ing the  dredged  channel  1^  miles  l)elow  Washington,  by  pulling  the  stumps  found  in 
it.  This  work  was  continued  until  some  time  in  September,  when  it  was  stopped  to 
commence  work  on  the  Tar  River.  The  work  was  recommenced  on  the  Pamplico  in 
March  and  continued  up  to  the  present  time,  with  the  exception  of  about  three  weeks 
in  May,  to  allow  Captain  Bowdoin  to  put  engines  in  his  hoist^jr  and  rig  her  also  for 
dredging;  he  commenced  dredging  on  the  19th  of  May.  During  the  year  there  have 
been  1,197  stumps  removed  ('21^  of  which  hav<i  been  blasted),  and  2,2^)5  cubic  yards  of 
mud,  sund,  and  roots  taken  out  of  the  channel  of  the  Pamplico  River.  The  dreil^ing 
is  very  slow  work  on  account  of  the  many  small  stumps  and  roots  left  aft^r  removing 
the  large  ones. 
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COMACERCIAL  STATISTICS — EXPORTS. 

Bales  cotton 27,875 

Barrels  naval  stores i *     10,469 

Bags  pease 115 

Barrels  wax .* 42 

Bags  rice 4,96Q 

Feet  lumber .-. 3,490,975 

Shingles 1,030,000 

Staves 4i,900 

Miscellaneous  barrels.,- 1,963 

Boxes  and  crates '. 1,619 

Bales 115 

These  items  were  shipped  coastwise  and  foreign  from  Washington,  K.  C. 

Work  was  commenced  on  the  Tar  River  in  September,  during  which  month  a  pile- 
driver  ai)d  scows  were  built  for  the  contemplated  improvements,  consisting  of  building 
jetties  and  removing  logs  and  snags. 

This  work  continued  until  some  time  in  March. 

Twenty-two  jetties  were  put  in  on  some  of  the  worst  shoals  between  Taft's  Landing, 
7  miles  below  Greenville  and  Sparta,  19  miles  above  Greenville  and  9  miles  below  Tar- 
borough,  namely: 

Three  jetties  at  Tripp's  Shoal,  3^  miles  below  Greenville ;  one  at  Foley's  Cross,  2f 
miles  below ;  two  at  Red  Bank,  2  miles  below ;  one  at  Sycamore  Cross,  If  miles  below ; 
one  one-third  mile  below ;  two  at  Greenville ;  one  just  below  cut-ofi';  one  at  Tabor's 
Lauding,  4  miles  above  Greenville;  three  just  above  Ilarrington's  Mill,  6  miles  above 
Greenville;  one  at  Blue  Bank,  7  miles  above;  three  near  Peeble's  Landing,  18  miles 
below  Tarborough ;  one  near  Dnpree's  Landing,  15  miles  belOw  Tarborough.  These 
jetties  are  built  of  two  rows  of  piles,  the  rows  3  feet  apart  and  the  piles  5  feet  apart; 
the  space  between  the  rows  filled  with  brush  and  solidly  packed;  the  sides  are  inter- 
woven with  small  limbs  and  brush.  The  whole  number  of  feet  of  jetties  that  have 
been  built  is  3,233. 

There  were  434  logs,  2,489  snags,  165  stumps  (ten  of  which  were  blasted)  removed 
from  the  river,  also  3,672  overhanging  trees  cut  and  removed  irom  the  banks.  I  find 
OD  examination  that  there  are  still  a  number  of  shoals  between  Greenville  and  Tar- 
borough that  require  jetties,  besides  repairing  the  damages  to  those  already  in .  There 
are  also  a  large  number  of  logs  and  snags  to  he  taken  out,  which  were  brought  down 
by  the  last  freshet. 

It  is  proposed  to  expend  the  $8,000  appropriated  for  the  present  year  by  dividing 
the  amount  above  equally  between  the  Pamplico  and  Tar  rivers,  in  continuing  the 
work  of  widening  and  straightening  the  dredged  channel  1^  miles  below  Washington 
and  in  repairing  damaged  jetties  on  the  Tar,  and  in  putting  in  additional  ones  between 
Taft's  Landing  and  Tarborough ;  also  in  taking  out  the  logs,  Ktnmps,  and  snags  deposi  ted 
in  the  channel  by  last  winter  fresbet-s:  cutting  and  removing  from  the  banks  a  large 
number  of  overhanging  trefsthat  would  eventually  fall  into  the  river,  and  in  putting 
in  a  few  bank  protectors  at  exposed  points,  if  the  money  holds  out. 

There  are  at  present  three  steamers  running  between  Washington  and  Tarborough 
and  another  is  beingbuilt ;  they  can  run  to  Tarborough  only  about  eight  months  in  the 
year;  the  rest  of  the  time  they  only  run  to  Greenville. 

The  Pamplico  and  Tar  Rivers  are  in  the  collection  district  of  New  Berne,  N.  C. 
Very  respectfully,  your  obedient  servant, 

John  P.  Darling, 

A»%\Hiani  Engineer, 

Capt.  James  Mercur, 

Corps  of  Engineers  J  U,  S,  A, 


I   lo. 

IMPROVEMENT    OF  THE    NEUSE   RIVER,   NORTH  CAROLINA,    FROM   ITS 
MOUTH  TO  THE  HEAD  OF  NAVIGATION. 

Work  during  the  fiscal  year  has  been  conducted  in  accordance  with 
approved  project  for  the  expenditure  of  the  appropriation  ($45,000) 
made  by  act  of  Congress  approved  June  14, 1880. 
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Under  previous  appropriations  the  work  of  improvement  did  not 
extend  above  the  Wilmington  and  Weldon  Railroad  Bridge,  near  Golds- 
borongb,  but  the  present  one  continued  it  to  the  ^ead  of  navigation, 
Smitiitield,  62  miles  above.  Operations  have  therefore  been  condacled 
both  above  and  below  the  bridge.  - 

Above  the  bridge  the  work  has  consisted  in  the  removal  from  the  bed 
of  the  river  of  all  obstructions,  snags  and  logs,  and  the  trimming  of  the 
banks  of  all  overhanging  trees;  this  work  has  been  carried  about  12  miles 
towards  Smithfield. 

Below  the  bridge  the  work  has  consisted  in  the  construction  of  log 
and  brush  jetties  to  contract  the  water-way ;  of  these  about  5,000  linear 
feet  were  built  between  Pitch  Kettle  and  Deer  Neck,  jmints  about 
10  miles  apart.  Two  pile  and  log  dams  about  600  feet  long  were  built 
to  prevent  the  flow  of  water  from  Neuse  Eiver  into  Grindle  Creek.  A 
very  crooked  and  diflScult  bend  at  Bull  Point  has  been  revetted  with 
logs  and  guarded  by  bank  protectors  to  prevent  caving. 

The  heavy  and  continued  freshets  of  the  winter  showed  that  the  log 
and  bnish  jetties  were  scarcely  of  suflBcientstability  tocontinually  resist 
the  action  of  the  current.  All  that  have  been  built  since  the  winter 
freshets  have  been  constructed  of  lumber,  consisting  of  square  piling 
with  cap  pieces  firmly  bolted  to  the  piles,  and  sheet  piling,  also  well 
driven  and  spiked  to  the  cap  pieces. 

The  ends  of  these  jetties  are  also  protected  by  log  and  brush  mattresses 
weighted  with  stone. 

For  the  details  of  the  operations,  commercial  statistics,  &c,  reference 
is  requested  to  the  report  of  Mr.  R.  Ransom,  assistant  engineer,  in  imme- 
diate charge  of  the  work. 

The  sur\"ey  of  this  river,  made  in  1871,  was  conducted  under  unfavor- 
able circumstances,  flush-water  prevailing  for  a  considerable  portion  of 
the  time. 

It  was  thus  impossible  to  arrive  accurately  at  the  amount  of  work 
which  would  be  required  to  clear  out  the  bed  of  the  river.  Mr.  Ransom 
estimates  that  from  $30,000  to  $40,000  more  will  be  required  to  thor- 
oughly complete  the  improvement  than  wa«  originally  estimated. 

The  river  and  harbor  act  of  March  3,  1H81,  appropriated  $30,000  for 
continuing  this  work.  A  project  for  the  expenditure  of  this  sum  was 
submitted  April  8,  which  contemplates  the  continuance  of  the  work  of 
clearing  the  river  bed  and  trimming  the  banks,  together  with  the  con- 
struction of  about  1,500  linear  feet  of  wattle-dam,  2001inearfeet  of  dike, 
and  perhaps  some  dredging  in  the  river  above  the  Wilmington  and 
Weldon  Railroad  Bridge,  near  Goldsborough,  and  the  construction  of 
jetties  with  some  dredging  near  the  mouth  of  (Jontentnea  Creek,  in  the 
river  below  the  railroad  bridge. 

This  project  has  been  approved  by  the  Chief  of  Engineers,  and  the 
work  will  be  conducted  in  accordance  therewith. 

On  account  of  the  nature  of  the  work,  it  being  so  diversified  in  char- 
acter a«  not  to  admit  of  exact  specification,  it  will  be  carried  on  by  the 
hire  of  machinery  and  labor  and  the  purchaseof  material  in  open  market 

The  appropriations  for  the  work  have  been  : 

June  18,  1878 $40,000  00 

March  3,  1879 45,000  00 

June  14,  1880 45,  000  00 

March  3, 1881 :W,000  00 
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Money  statement 

July  1,  1880,  amount  available : |63,245  10 

Amount  appropriated  by  act  approved  March  3, 1881 30, 000  00 

$93,245  10 

July  1,1881,  araonnt  expended  during  fiscal  year,  exclnsive  of 

outstanding  liabilities  July  1,1880 30,387  57 

July  1,1881, outstanding  liabilities 7,091  58 

38,379  15 

July  1,1881,  amount  available 54,865  95 

Amount  (efitimat«d)  required  for  completion  of  existing  project 13, 761  84 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1883.     50, 000  00 


REPORT  OF  MR.   R.  RANSOM,  ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30,  1880. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  upon  Neuse  River, 
North  Carolina,  during  the  past  year. 

At  the  date  of  mv  last  annual  report  the  force  employed  upon  the  river  was  at  a  point 
3  raile«  above  Pitch  Kettle,  24  miles  above  here,  clearing  out  obstructions.  That  por- 
tion of  the  river  had  been  very  hastily  and  imperfectly  gone  over^  as  is  explained  in 
my  previous  reports.  Clearing  out  was  continued  up  to  Kinston  early  in  October; 
thus  completing  this  character  of  work  up  to  the  Wilmington  and  Weldon  Railroad 
near  Goldsborough,  a  distance  of  105  miles  from  the  point  lowest  down  the  river  at 
which  such  work  was  done. 

In  October  two  pile  drivers  were  built  and  put  upon  the  steam  holsters,  to  be  used 
in  building  jetties;  and  the  main  force  with  all  machinerv  was  sent  to  join  a  small 
party  that  I  had  been  working  upon  log  and  brash  jetties  above  Village  Creek.  The 
action  of  this  kind  of  jetty  was  so  efl*ective  and  satisfactory  that  it  was  determined  to 
place  them  on  all  shoals  between  Pitch  Kettle  and  Kinston.  Forty-three  of  these  jet- 
ties, aggregating  about  5,000  linear  feet,  were  put  in  between  Pitch  Kettle  and  Deer 
Keck,  a  distance  of  about  10  miles.  Two  pile  and  log  dams,  to  prevent  the  flow  of 
water  from  Neuse  River  into  Grindle  Creek,  about  600  feet  long,  were  constructed  be- 
fore the  end  of  November,  and  that  crooked  and  difficult  bend  at  Bull  Point  was  thor- 
oughly revetted  with  logs  and  guarded  by  bank  protectors  by  the  expiration  of  that 
month. 

The  river  having  fallen  again,  jettying  was  recommenced,  but  a  sudden  rise  soon  put 
a  stop  to  that  work,  and  found  several  jetties  nnfinished. 

This  rise  continued  through  the  entire  winter.  The  very  high-wat€r  and  the  Christj- 
mas  holidays  put  an  end  to  work  from  December  24  to  January  8. 

The  water  continuing  very  high,  one  hoister  was  dispatched  with  an  adequate  ac- 
companying force,  to  proceed  above  the  Wilmington  and  Weldon  Railroad  to  clear  the 
river  from  there  towards  Smithfield,  in  Johnston  County. 

Nearly  a  month  was  consnmed  in  covering  the  50  miles  above  Kinston,  as  no  tng 
could  be  hired,  and  the  machine  had  to  draw  itself  against  a  strong  current  at  fiood- 
tide.  That  machine  and  force  have  been  clearing  the  channel  and  banks  since  the  end 
of  January,  and  have  very  thoroughly  done  the  work  for  something  near  12  miles 
above  the  railroad,  and  that  work  is  still  progressing. 

The  other  larger  force  was  put  to  work  at  the  most  troublesome  point  on  the  river 
between  New  Berne  and  Kinston,  Southwest  Bends,  where  the  channel  is  very  ccooked, 
the  current  always  strong,  and  the  banks  continually  caving.  Here  very  heavy  work 
for  nearly  a  mile  was  done  in  revetting  the  banks  and  in  endeavoring  to  improve  and 
fix  the  channel.  It  is  believed  that  this  will  be  accomplished.  A  cut-ofif  would  have 
been  made  here  but  for  stone  underlying  the  proposed  line  of  the  cut.  Until  the  mid- 
dle of  May  this  larger  force  was  emploved  in  building  bank  protectors  and  in  some 
minor  work  between  the  Atlantic  and  North  Carolina  Railrpad  and  Bull  Point,  when 
jettying  was  resumed.  The  heavy  and  continued  freshets  of  winter  had  demonstrated 
that  the  log  and  brush  jetties  would  hardly  resist  the  force  of  violent  currents,  and 
we  have  built  since  the  middle  of  May  3,230  linear  feet  of  lumber  jetties,  piles  8  inches 
by  8  inches,  cap-sills  4  inches  by  6  inches,  sheeting  2  inches  by  8  inches,  all  heart  pine 
firmly  driven. 

The  cap-sills  are  fastened  to  the  piles  by  wronght-iron  bolts  and  the  sheeting  is  nailed 
to  the  cap-sills  with  large  cut  nails.  The  ends  of  the  jf  tties  next  the  current  are  well 
protected  by  log  and  brush  mattresses,  sunken  and  filled  to  above  low-water  with 
stone.  It  is  proposed  to  put  these  jetties  upon  all  shoals  between  Pitch  Kettle  and 
Kinston.    Approximately  it  will  require  about  15,000  feet  more. 

Finish  these  jetties ;  complete  the  channel  on  the  east  front  of  New  Berne  by  widen- 
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ing,  deepening,  and  extending  it ;  and  carry  the  work  of  clearing  ont  up  to  Smithfield, 
and  all  will  have  heen  done  which  is  at  present  demanded  upon  this  stream. 

With  a  small  addition  to  the  amount  estimated  by  the  engineers,  the  improyement 
made  will  far  exceed  what  was  contemplated.  When  the  work  shall  be  completed 
there  will  be  a  channel  the  year  around  at  very  lowest  stage  oi  water,  where  boats  draw^- 
in^  not  more  than  3  feet  can  pass  from  New  Berne  to  Kinston ;  from  Kinston  to  the 
Wilmington  and  Weldon  Railroad  the  same  boats  will  be  able  to  run  for  two-thirds  of 
the  year,  and  the  same  may  pass  for  six  months  up  to  Smithfield,  while  craft  of  lees 
draught  can  easily  go  for  a  much  longer  period  of  the  year. 

There  have  been  made  four  appropriations  for  this  work ;  $40,000,  $45,000,  $45,000, 
and  $:{0,0G0.  In  my  judgmeot  it  will  require  about  $30,000  to  $40,000  more  to  finish, 
as  it  should  be  done,  the  projected  work.  This  would  carry  the  sum  of  the  appropii- 
atious  to  $190,000  or  $200,000 ;  that'  is,  $15,000  or  $25,000  more  than  estimated  for  by 
the  iirst  and  only  survey  made.  When  the  large  extent  of  the  work,  the  number  of 
years  ueceasarily  required  to  do  it,  the  various  difficulties  met  and  overcome,  and  the 
great  benefits  accruing  and  to  be  realized  are  properly  considered,  a  much  greater  oat- 
lay  might  well  and  reasonably  have  been  expected  to  be  made. 

The  opening  of  Contentnea  Creek  or  River,  the  main  tributary  to  the  Nense.  will 
very  greatly  increase  the  trade  to  this  port  and  largely  benefit  the  agricultural  and 
commercial  interests  of  an  extensive  region. 

All  the  work  has  been  done  by  hired  labor  and  some  hired  machinerv,  any  other 
method  being  impracticable  from  the  nature  of  the  improveihents,  and  of  the  stream 
itself.  It  is  proposed  to  continue  the  same  kind  of  labor  until  the  improvements  shall 
be  completed. 

Below  are  appended  commercial  statistics  of  this  port,  pertaining  in  a  great  measure 
to  this  river. 

EXTKACT  FROM  REPORT  OF  BOARD  OF  TRADE  OF    NEW  BERNE,  N.  C,   MAY  31,   1881, 
SHOWING  AMOUNT  OF  PRODUCE  SHIPPED  DURING  THE  PREVIOUS  TWELVE  MONTHS. 

Rice bushels..  67,440 

Rice tierces..  200 

Com bushels. .  436, 368 

Cotton bales..  34,500 

Plates wootlen..  8,000,000 

Fresh  fish pounds..  1,152,000 

Salt barrels..  3,000 

Lumber feet..  9,150,000 

Shingles 9,000,000 

Pine  straw pounds'. .  1, 125, 000 

Oysters bushels..  60,000 

Cotton  yam pounds..  140,000 

Naval  stores barrels..  6,096 

Truck  (beans,  pease,  potatoes,  dbc.) bushels. .  90, 000 

*'The  immense  increase  in  receipts  of  this  port  of  all  kinds  of  produce  being  largely 
due  to  the  increased  facilities  of  our  river  transportation." 
The  collector  of  the  port  reports : 


Komberof 


ToDft. 


YeBAels  entered  from  foreignports 14  1,449148 

VenaeU  cleared  for  foreijoi  ports 16  1,052.19 

Veeaels  entered  coMtwiae 213  8S,978.M 

Yeeeela  cleared  coMtwlae 7  96&M 

Value  of  dutiable  imports $9,524  00 

Amount  of  duty  collects , 2,649  71 

Value  of  fur  goods '. 2,82H  64 

Domestic  exports 20,238  00 

This  report  does  not  refer  to  internal  commerce. 

The  above  reports  are  most  encouraging  as  compared  with  similar  ones  of  three  yean 
ago.  They  exhibit  a  healthful  and  vigorous  progress,  nving  the  best  earnest  of  a  sub- 
stantial, rapid,  and  lasting  prosperity  among  the  people  of  this  region. 

This  work*  lies  in  the  second  collection  district  of  the  State,  the  office  being  at  New 
Bcrae,  N.  C. 

1  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  Ransom, 
Assistant  EngUiter, 
Capt.  James  Mercur, 

Cknps  of  JSngineerSf  U.  8,  A, 


Digitized  by 


Google 


APPENDIX  I.  1007 

I  II. 
IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 

The  a<5t  of  Congress  approved  June  14, 1880,  appropriated  $10,000  for 
continuing  this  improvement. 

Work  during  the  last  fiscal  year  has  been  conducted  in  conformity  to 
approved  project  for  the  expenditure  of  this  sum. 

The  clearing  out  of  logs  and  stumps  and  the  trimming  of  the  banks  of" 
overhanging  growth  was  commenced  in  August  at  the  mouth  of  the 
river  and  continued  up  to  Quaker  Bridge,  a  distance  of  29  miles,  where 
it  connected  with  work  of  this  character  done  the  previous  year.    This 
work  was  discontinued  in  November  last 

The  dredging  through  obstructing  bars,  which  it  was  expected  would 
be  commenced  in  November,  was,  owing  to  bad  weather  (which  pre- 
vented the  dredge  hired  for  the  work  from  getting  to  the  scene  of  oi)era- 
tions),  not  begun  until  February  10,  last. 

Since  that  time  about  25,000  cubic  yards  of  material  have  been  taken 
out,  consisting  of  sand,  mud,  marl,  and  shell  rock ;  some  of  the  latter  re- 
quired blasting. 

On  account  of  the  distance  to  which  it  was  necessary  to  move  the 
dredged  material,  a  tug-boat  was  hired  and  has  been  in  use  in  connec- 
tion with  the  dredge  up  to  the  close  of  the  fiscal  year. 

For  details  of  the  operations,  commercial  statistics,  &c.,  reference  m 
requested  to  the  report  of  Mr.  B.  Ransom,  assistant  engineer  in  immediate 
.charge,  forwarded  herewith. 

A  survey  of  this  river  was  made  in  1878. 

The  estimated  cost  of  proposed  improvements  at  that  time  was  $22,000. 

As  the  water  was  from  3J  to  6  feet  above  a  low  stage,  many  snags 
which  obstructed  navigation  were  not  encountered.  During  the  progress 
of  the  work  tliey  have  been  removed. 

In  spite  of  the  most  rigid  economy,  however,  it  has  been  impossible  to 
keep  the  cost  of  the  whole  improvement  within  the  limits  of  the  estimate, 
and  as  it  is  quite  important  that  the  improvement  should  be  completed, 
an  additional  amount  will  be  asked  for  in  the  future  for  this  purpose. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $5,000  lor 
this  work. 

A  project  for  the  expenditure  of  this  amount  was  submitted  April  8, 
in  which  it  was  proposed  to  continue  operations  in  accordance  with  the 
original  plan,  first  of  all  completing  the  dredging  required,  and  after- 
wards resuming  the  taking  out  of  snags  and  logs  and  the  trimming  of 
the  banks. 

The  appropriations  for  the  work  have  been: 

March  3,  1879 17.000  00 

JnoeU,  1880 10,000  00 

March  3, 1881 .' 5,000  00 

Money  statement. 

July  1,  1880,  amount  available $10,128  37 

Amount  appropriated  by  act  approved  March  3/  1881 5,  UOO  00 

• $15, 128  37 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 6,977  13 

July  1,  1881,  outstanding  liabilities 3,302  67 

10,279  80 

July  1,  1881,  amount  available. .. .» -. 4,848  57 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883 .     12, 000  00 


Digitized  by 


Google 


1 008      REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

REPORT  OF   MR.   R.   RANSOM,   ASSISTANT  ENGINEER. 

New  Berne,  N.  C,  June  30,  1881. 

Captain  :  I  have  the  honor  to  snhmit  the  following  gtatement  of  operations  for  the 
improvement  of  Trent  River,  North  Carolina,  since  the  date  of  my  last  annual  report : 

In  August  last,  work  was  resumed  and  devoted  to  clearing  the  river  of  obstructions, 
such  as  logs,  stumps,  and  overhanging  growth,  which  operation  continued  to  the  end 
of  November.  The  work  was  begun  in  August  at  the  mouth  of  the  river,  and  pro- 
gres-ned  up  stream  to  join  what  had  been  done  above  Quaker  Bridge  the  previous  year. 
The  logs  and  stumps  were  very  thoroughly  removed,  but  between  Pollocksville  and 
Quaker  Bridge,  and  a  little  way  above  the  bridge,  the  overhanging  growth  has  not 
been  as  clearly  cut  as  necessary.  This  omission  was  intentional,  as  it  was  desired  to 
remove  the  bars  and  shoals  above  the  bridge,  and  it  was  known  that  the  appropria^ 
tiou  would  not  suffice  for  both  purposes.  The  removal  of  the  shoals  being  of  much 
greater  importance,  the  other  was  left  undone. 

Work  was  suspended  from  November  until  February,  as  a  dredge-boat  could  not  be 
secured. 

Towar.ds  the  end  of  November  a  dredge*boat  was  hired  in  Baltimore,  Md.,  to  begin 
work  on  the  1st  of  January,  but  rough  weather  aud  dangerous  navigation  delayed  its 
arrival  until  the  10th  of  February. 

Since  that  time  about  25,000  cubic  yards  of  material  have  been  taken  out,  most  of  it 
snnd,  but  a  good  portion  hard  marl  and  shell  rock.  Some  blasting  has  been  necessary. 
The  work  is  now  within  less  than  one-quai'ter  of  a  mile  of  Trenton,  but  one  rock  shoal 
about  5  miles  below  Trenton,  already  blasted,  has  to  be  removed,  and  several  pointa 
will  be  required  to  be  dredged  otf,  in  addition  to  completing  the  channel  to  Trenton; 
and  it  will  be  necessary  to  dig  out  a  basin  at  the  Trenton  Landing. 

It  became  necessary  to  hire  a  tug-boat  to  serve  the  dredge.  The  tug  went  into  serv- 
ice last  month. 

The  dredge  costs  |60  and  the  tug  |15  the  day  of  ten  hours.  Both  are  manned  and 
run  without  other  expense  to  the  appropriation.  .  The  cost  per  cubic  yard  has  been 
about  25  cents  for  removing  what  has  been  taken  out.    This  is  not  a  high  price. 

Three  appropriations  of  t7,00(i,  $10,000,  and  $5,000,  respeotirely,  have  been  made, 
which  about  cover  the  amount  estimated  for  the  w  hole  improvement.  In  my  last  report 
I  called  attention  to  the  circumstances  attending  the  survey  and  to  the  amount  of  work 
which  had  been  done,  and  which  at  that  time  far  exceeded  what  had  been  estimated 
for,  for  the  whole  river. 

The  amount  of  dredging  yet  to  be  done  and  the  completion  of  other  necessary  work 
will  more  than  consume  the  present  appropriation. 

The  importance  of  thoroughly  completing  the  improvement  of  this  stream  to  Tren- 
ton is  best  illustrated  by  reference  to  the  report  made  for  your  information  by  the 
president  of  the  Trent  River  Navigation  Company  at  my  request.  In  reading  the  sta- 
tistics of  last  vear^s  traffic  on  the  dver,  the  showing  is  made  that  the  commeroe  over 
the  river  has  doubled  in  two  years,  and  that  this  increase  is  due  '*  almost  entirely  to 
the  improvement  of  the  navigation  by  the  United  States  Government." 

The  same  report  contains  this  statement:  ''It  is  evident  that  the  business  of  other 
companies  or  private  concerns  has  increased  in  like  proportion." 

In  my  judgment  $5,000  more  will  be  required  to  finish  the  projected  work  as  it  should 
be,  when  nothing  more  will  be  required  for  an  indefinite  period. 

This  amount  is  demauded  on  account  of  the  large  quantity  of  work  which  has  been 
done  and  will  be  required  to  be  done  over  and  above  that  estimated  for.  It  was  hoped 
to  keep  the  work  within  the  limit  of  the  first  estimate,  but  the  most  rigid  economy 
has  failed  to  accomplish  the  result. 

Below  is  appended  the  statistical  report  of  the  president  of  the  Trent  River  Naviga- 
tion Company. 

Extract  from  report  of  C  £.  Foy,  premdeni  of  Trent  River  TransportaHon  Compang^  of 

June  23.  1881. 


Articles.  Quantity.!  ^'^^^ 


Cotton bale*.-!  6,000  i  $240,000 

Wool pouiida..  7,000  1,750 

Turpentine .barrels. .'  1,600  3,750 

Potatoes,  Irish do  ..  2,600  !  6,250 

Tftr do...  1,000  1.800 

Corn bushels..  80,000,     *      40.000 

Cottonseed do...  30,000  3,000 

Meal do...  3.000  '  2,100 

Bricks 500,000  l  3,000 

Gardenpease boxes..  200  '  8.00O 
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Extract  from  report  of  C.  E.  Foy,  fc, — ContiDued. 

Articles.  jQuMiUtyJ  ^^^ 


Other  vegetables boxes.. 

Guano  ; tons.. 

Baiif(inf( ponnds.. 

Iron  ties do... 

Salt sacks.. 

Plonr barrels.. 

Pork do  ., 

Molasses do... 

Snuff do... 

NaiU kees., 

Kice busbelB.. 

Total ' I         421,050 


2,600 

$2.^ 

1.000 

.  40,000 

80.000 

3,000 

50,000 

2,500 

2.000 

2,000 

6,000 

25,000 

1,500 

27.000 

600 

7,200 

200 

1,500 

500 

1,500 

6.000 

4,600 

The  work  has  been  done  by  hired  labor  and  machinery,  other  methods  being  im- 
practicable. ' 

This  work  is  in  the  second  collection  district  of  the  State,  and  the  office  New  Berne, 
N.  C. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

R.  Ransom, 
ABaUtant  Engineer, 
Capt.  James  Mercur, 

Corps  of  Engineers,  U.  8,  A, 


I    12. 

IMPROVEMENT  OF  CONTENTNEA  CREEK,  NORTH  CAROLINA. 

The  river  and  harbor  act  of  June  14*  1880,  directed  an  examination 
or  survey  of  this  creek. 

The  examination  was  made  in  January  last  and  a  report  on  the  same, 
together  with  maps  and  estimates  of  cost  of  improvement,  was  submitted 
February  5,  1881,  and  will  be  found  in  House  Ex.  Doc.  No.  85,  Forty- 
sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  the  removal  of  all  obstructions 
both  natuml  and  artificial, in  order  to  secure  a  navigable  depth  of  3  feet 
for  the  eight  or  nine  flush-water  months  from  the  mouth  of  the  creek, 
where  it  empties  into  Neuse  River,  to  the  town  of  Stantonsburg,  about 
70  miles  above. 

The  estimated  cost  of  the  improvements  proposed  is  about  $40,000. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $10,000 
for  this  work. 

A  project  for  the  expenditure  of  this  money  was  submitted  April  8, 
and  has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  the  carrying  out  the  work  in  accordance 
with  the  original  plan,  commencing  at  the  mouth  of  the  creek  and  con- 
tinuing it  as  far  up  as  funds  will  permit. 

The  work  is  of  such  a  character  as  not  to  admit  of  exact  specification, 
and  will  be  conducted  by  the  hire  of  machinery  and  labor  and  the  pur- 
chase of  material  in  open  market. 

The  appropriation  of  March  3, 1881,  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proi>osed  will  require  a  further  appropriation 
of  $29,600. 

Contentnea  Creek  is  in  the  coUection  district  of  New  Berne,  N.  C. 
64  £ 
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Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $10, 000  00 

July  1,  1881,  amount  available 10,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.     15, 000  00 


examination  of  moccason  river  (contentnea  creek),  a  tribtj- 
tary  of  'neuse  river,  north  carolina. 

United  States  Engineer  Office, 

Norfolk^  Fa.,  February  5,  1881. 

General:  I  have  the  honor  to  tranmit  herewith  a  report  upon  an 
examination  of  Oontentnea  Creek,  North  Carolina,  privided  for  by  act 
of  CongreBS  approved  June  14, 1880. 

Conteutnea  Creek  is  now  the  generally  accepted  name  of  the  stream 
in  question,  although  it  was  formerly  known  as  *'  Moccason  River.''  By 
a  clerical  error  the  late  river  and  harbor  act  provided  for  an  examina- 
tion of  "Pocosson  River,''  there  being  no  such  stream  in  the  State;  but 
by  a  subsequent  letter  I  was  instructed  by  you  to  consider  that  the  in- 
tent of  Congress  was  to  call  for  an  examination  of  Conteutnea  Creek. 

As  soon  as  i>08sible  after  your  instructions  were  received,  I  placed  the 
examination  in  the  charge  of  Assistant  Reid  Whitford,  who  organized  a 
party  and  conducted  the  field  work  during  the  month  of  January  last. 
Mr.  Whitford  has  since  plotted  his  notes,  and,  to  accompany  his  report^ 
I  send  you  this  day  tracings  (three  in  number)  from  his  original  maps, 
exhibiting  the  results  of  his  examination. 

Contentnea  Creek  is  a  tributary  to  the  JSfeuse  River,  emptying  into  the 
latter  at  a  point  32  miles  above^he  city  of  New  Berne,  N.  C.  It  drains 
an  exceedingly  fertile  section  of  country  located  between  the  Neuse  and 
Tar  rivers.  Its  navigation  is  at  present  confined  to  flat-boats  and  rafts 
of  timber,  but  it  appears  practicable  to  secure  a  reliable  3-foot  depth  of 
water,  during  the  eight  or  nine  "flush- water"  months  of  the  year,  as 
high  as  the  town  of  Stautonsburg,  about  70  miles  from  the  mouth  of  the 
stream.  This  depth  can  be  secured  at  a  comparatively  small  outlay, 
the  estimate  being  a  little  less  than  $40,000.  Mr.  Whitford  states  quite 
fully  the  present  obstructions  to  navigation,  their  causes,  and  the  proba- 
ble cost  of  the  improvement  required.  Should  the  general  government 
decide  to  take  up  this  work,  I  deem  it  of  special  importance  that  the 
whole  amount  required  should  be  given  in  a  single  appropriation,  on  ac- 
count of  the  expense  and  risk  of  transferring  proper  machinery  to  the 
proposed  points  of  operation. 

Contentnea  Creek  is  in  the  coUection  district  of  New  Berne,  N.  C.    *    *    * 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   REID  WHITFORD,   ASSISTANT  ENGINEER. 

UNriED  States  Engineer  Office. 

Noffolk,  Va.,  February  4,  1881. 
Captain:  I  have  the  honor  to  submit,  with  accompanying  map,  the  following  re- 
port respecting  the  survey  of  Contentnea  Creek,  Norm  Carolina,  made  in  acoon&noe 
with  yonr  orders  during  the  month  of  January  last. 
Not  being  limited  as  to  its  length,  I  decided,  after  close  examination,  that  the  floor- 
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shing  town  of  Stantonsbnrg,  sitnated  apon  the  left  bank  of  the  creek,  70  miles  above 
its  mouth  and  10  miles  below  the  Wilmington  and  Weldon  Railroad,  would  be  the 
proper  initial  point  of  the  survey.  Beyond  Stantonsburg  the  creek  assumes  a  much 
mor^  abrupt  fall,  narrows  rapidly,  and  is  totally  impassable,  even  at  mean  low-water, 
owing  to  the  number  of  sand-shoals  therein  existing.  Aside  from  this,  I  am  told,  at 
no  time  was  the  stream  ever  used  above  this  point  for  the  transportion  of  freights. 

Prior  to  the  late  war,  when  the  channel  was  somewhat  freer  from  fallen  timber, 
flights  in  considerable  quantities  were  conveyed  on  flat-boats  from  this  town  down 
the  creek,  thence  finding  its  way  to  the  New  Berne  market. 

The  object  of  the  survey  was  to  determine  the  amount  and  nature  of  obstructions, 
to  form  estimates  of  the  probable  cost  of  removing  the  same,  so  as  to  furnish  less  dan- 
gerous navigation  to  light-draft  boats,  and,  if  possible,  to  so  improve  the  channel  as 
to  maintain  a  controlling  depth  of  3  feet  for  nine  months  out  of  tne  twelve. 

The  result  proves  the  creek  to  be  badly  choked  with  fallen  timber,  sunken  logs,  and 
snags,  also  obstructed  by  sand-bars,  and  navigation  rendered  exceedingly  difficult,  in 
many  places  next  to  impossible,  by  the  dense  overhataging  growth. 

Otherwise  the  stream,  though  very  crooked  (and  of  its  tortuosity  yon  can  get  a 
more  correct  idea  by  a  glance  at  the  map  than  any  description  I  could  write),  4h  in 
very  good  condition,  being  sufficiently  wide  and  carrying  a  volume  of  water  great 
enough,  I  believe,  to  permit  of  the  desired  improvement  with  a  comparatively  small 
outlay  of"  money. 

While  many  acute  angles  occur  in  its  various  meanderings,  forcing  the  creek  to  often 
double  upon  itself,  still  I  don't  think  it  advisable  to  attempt  any  cut-offs,  for  two  rea- 
sons: the  one  because  the  fall  would  become  too  great  for  the  lengths  of  the  cut- 
throughs;  the  other,  time  and  distance  saved  would  not  be  worth  the  expense  of  the 
cutting. 

With  a  knowledge  of  the  channel,  they  can  be  safely  navigated  as  they  are. 

However,  the  extreme  points  might  be  cleared  of  the  timber  and  dredged  for  a  short 
distance  to  a  marked  advantage. 

Those  places  represented  upon  the  map  as  the  "lower  and  upper  narrows"  demand 
the  most  careful  attention,  especially  the  former,  being  immediately  at  and  above  the 
mouth.  This  portion  of  the  creek  is  very  narrow,  contracted  at  times  to  a  width  of  50 
feet;  contains  a  number  of  short,  sharp  bends,  and  the  banks  on  each  side  flatten  into 
low  grounds  as  Neuse  River  is  approached.  The  entire  width  of  the  stream  through 
the  narrows  is  badly  obstructed  by  sand-bars,  fallen  timber,  and  overlapping  trees. 
At  this  point  Neuse  River  is  within  a  few  hundred  feet  of  the  creek,  and  the  accumu- 
lation of  sand  in  the  channel  appears  to  have  been  principally  caused  by  numerous 
break-throughs  or  sloughs  from  that  river,  the  current  breaking  through  the  river 
banks  and  flowing  over  the  low  grounds  into  the  creek,  which  produces  eddies,  and 
hence  the  sand  deposits. 

I  am  satisfied  that  were  these  sloughs  securely  diked  with  cheap  structures  of 
piles,  logs,  and  brush,  then  dredge  the  sand-bars  in  creek,  the  river  water  would  be 
aaromed  out,  and  the  velocity  of  the  current  in  the  creek  would  be  so  increased  as  to 
send  the  water  out  of  its  month  with  such  violence  that  what-ever  sands  there  might 
be  floating  in  the  future  would  reach  the  jetties  constructed  in  the  Neuse  a  short  dis- 
tance below,  and  be  dropped  in  their  eddies  and  not  in  mouth  of  creek  as  heretofore 
by  mingling  of  creek  and  river  waters. 

Thus  it  seems  that  the  spread  of  the  creek  water  being  prevented,  the  depth  gained 
by  dredging  would  remain  permanent. 

The  upper  narrows  are  not  so  badly  obstructed  as  the  lower,  still  not  a  little  work 
is  required  there  in  removing  sunken  logs,  &c.,  from  channel,  trimming  trees,  and 
protecting  the  caving  banks  from  the  action  of  the  current. 

There  are  caving  banks  at  other  points  needing  attention,  though  for  the  most  part 
they  are  high,  firm,  and  in  some  instances. composed  entirely  ot  hard  blue  "marl," 
with  which  material,  doubtless,  the  bed  of  the  creek  is  underlain. 

Sloughs  are  sudden  depressions  in  the  banks,  having  the  appearance  of  small  streams 
or  feeders,  from  10  to  100  feet  wide  at  their  mouths.  At  low-wat«r  these  are  dry,  but 
in  higher  or  rising  water  the  current  is  attracted  into  them,  and  thus  the  velocity  of 
the  flow  is  so  slackened  as  to  cause  eddies  which  almost  invariable  form  a  sand-bar 
just  below.  After  mature  observation,  I  am  of  the  opinion  that  were  the  mouths  of 
these  sloughs  diked  in  a  manner  before  stated,  and  the  sand-bars  disposed  of  by  dredg- 
ing, the  depth  acquired  would  be  lasting. 

The  foregoing  facts  reduce  themselves  to  three  simple  questions  to  be  considered  for 
the  improvement  of  the  creek,  namely : 

Dredging,  diking,  removing  falling  timber,  and  trimming  leaning  trees;  and  estimates 
for  the  probable  cost  of  accomplishing  the  same  I  believe  to  lie  a»  follows: 

Dredging  50,000  cubic  yards,  at  25  cents  per  yard $12, 500 

Diking  7,000  linear  feet,  atoO  cents  per  foot 3,500 

Fallen  trees  to  be  removed,  1,200,  at  $5  each  6,000 
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Fallen  trees  to  be  removed,  2,000,  at  $2 $4,000 

StnmpBand  trees  with  roots,  50,  at  $10 ^^ 

OverbaDging  trees  to  trim,  4,500,  at  $2 9,000 

CleariDg  points  and  grubbing 500 

36,000 
Saperintendence  and  contingencies,  add  10  per  cent 3,600 

Total 30,600 

Contentnea  Creek,  or,  as  it  is  often  called,  Moccason  River,  and  its  dimensions  are 
sncb  as  to  warrant  it  to  be  termed  a  river,  a  stream  of  importance  in  North  Carolina, 
rises  in  the  northwest,  flows  in  a  general  direction  of  southeast,  and  empties  its  waters 
into  the  river  Neuse,  32  miles  above  the  city  of  New  Berne,  being  one  of  that  river's 
boldest  tributaries;  in  its  coarse  the  creek  passes  through  the  fertile  counties  of  Wil- 
son, Greene,  Pitt,  Lenoir,  and  a  part  of  Craven,  draining  that  country  lying  betwe^i 
the  Tar  and  Neuse  rivers,  not  surpassed  by  any  in  the  State  for  forming  purposee. 

The  soil  is  of  a  rich,  dark  hue,  well  adapted  to  the  cultivation  of  rice,  cotton,  to- 
bacco, com,  wheat,  potatoes,  &c. 

Not  a  few  highly -tilled  plantations,  containing  vast  areas  of  valuable  cleared  lands, 
are  within  easy  reach  of  the  creek,  and  its  banks,  with  some  of  the  country,  are  cov- 
ered with  forests  of  such  heavy  timber  as  pine,  cypress,  oak,  &.C.,  in  almost  inexhaustible 
quantities. 

The  raising  and  exportation  of  rice,  a  new  industry  springing  up  in  that  sectionals 
fast  gaining  a  magnitude  second  only  to  that  of  cotton. 

The  country  being  without  the  convenience  of  railroads,  its  people  have  long  and 
distressingly  experienced  the  need  of  a  cheap,  easy,  and  sure  mode  of  transportation 
for  their  lights.    Naturally  they  look  to  Contentnea  Creek  to  relieve  this  want. 

You  will  not  be  astonished  at  their  anxiety  for  the  improvement  of  their  stream 
when  yon  learn  that  they  are  compelled  to  haul  by  wagon,  that  old-fashioned,  tedious, 
and  uncertain,  as  well  as  ex])ensive,  way,  all  their  products  and  supplies  a  distance  of 
some  15  miles  or  mon^  to  and  from  markets. 

In  days  gone  by,  when  both  Neuse  River  and  Contentnea  Creek  were  in  a  much  su- 
perior condition  for  navigation,  an  extensive  trade  was  successfully  conducted  be- 
tween New  Berne  and  the  Contentnea  regions,  but  of  late  years  this  has  totalhrceaaed 
on  account  of  the  collection  and  formation  of  many  obstructions  in  both  water 
courses. 

The  satisfactory  result  of  the  works  now  progressing  upon  Neuse  River  have  aroused 
the  interest  of  the  people  in  the  Contentnea  ofuntr^  and  caused  them  to  becooie 
doubly  anxious  for  the  improvement  of  their  stream  in  order  that  they  may  be  able 
to  renew  the  lucrative  trade  by  the  way  of  that  river.  I  am  informed  by  Mn  William 
Coward,  a  gentleman  of  influence  and  chairman  of  the  board  of  commissioners  for 
Greene  County,  that  his  county  ranked  number  two  in  the  agricultural  re]K>rt8  of  all 
the  counties,  to  the  Commissioner  of  Agriculture,  of  North  Carolina. 

From  the  roost  prominent  business  men  I  learn  that  from  Greene  County  alone,  at 
least  15,000  bales  of  cotton  are  yearly  produced  and  shipped  to  distant  points,  bcMdes 
other  freights;  of  this  amount  of  cotton  about  5,000  bales  leave  Snow  HiU.  tbe 
county  seat,  a  thrifty,  growing  town,  35  miles  from  Stantonsburg,  and  about  3,000  bales 
from  HookertoUj^  village  surrounded  by  a  thickly-settled  country,  45  miles  from 
Stantonsburg.  The  remainder  goes  from  various  other  points  in  the  county.  From 
Wilson,  Lenoir,  Pitt,  and  Craven  about  10,000  bales,  and  about  half  of  this  is  sent 
from  Stantonsburg. 

If  the  creek  coiiid  be  navigated  the  above  figures  would  be  largely  increased,  it  is 
said;  and  in  addition  many  shingles,  with  much  lumber,  timber, and  also  hundreds  of 
tons  of  inward  freights  would  be  annually  boated  over  it.  Thus  it  seems  reasonable 
that  the  improvement  of  Contentnea  Creek  would  be  the  means  of  developing  and 
bringing  to  light  many  resources  of  this  rich  country  heretofore  hidden,  and  in  the 
end  be  of  benefit  not  only  to  that  immediate  country',  but  also  to  the  profit  of  the 
State,  and  hence  to  the  Government  of  the  United  States. 
Very  respectfully,  your  obedient  servant, 

Reid  Whitford, 
AtsUtuni  Engineer, 

Capt.  Charles  B.  Phillips, 

Corps  of  EngineerSy  U.  S,  A. 
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I  13. 
IMPROVEMENT  OF  BEAUFORT  HARBOR;  NORTH  CAROLINA. 

The  act  of  Gongress  approved  Jane  14, 1880,  directed  au  examination 
or  survey  of  this  harbor. 

The  survey  was  made  during  the  months  of  November  and  December 
last,  and  a  report  thereon,  accompanied  by  a  map  and  estimate  of  cost 
of  proposed  improvement,  was  submitted  January  29  last,  and  will  be 
found  printed  in  House  Ex.  Doc.  No.  78,  Forty-^ixth  Congress,  third 
session. 

The  improvement  proposed  consists  in  the  construction  of  jetties  of 
loose  rock  to  prevent  the  further  abrasion  of  "  Shackleford's  Point,"  and 
to  dredge  two  channels  and  a  turning  basin  near  the  town  of  Beaufort. 
The  estimated  cost  of  this  work  is  $82,103.38. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
this  work. 

A  project  for  the  expenditure  <i{  this  amount  has  been  called  for  by 
the  Chief  of  Engineers,  and  will  be  submitted  as  soon  as  some  precise 
data  with  regard  to  the  location  of  the  jetties  is  obtained. 

The  appropriation  above  named  is  the  only  one  that  has  been  made 
for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $52,103.38. 

Beaafort  is  a  port  of  entiy. 

Money  statement. 

Amount  appropriated  by  act  approved  March  3,  1881 $30,000  00 

July  1,  1881,  amoaut  available 30,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 52, 103  38 

Amount  that  can  be  proli tably  expended  in  fiscal  year  ending  June  30, 1883 .    52, 103  38 


subvby  op  beaufort  habbob,  nobth  oabolina. 

United  States  Engineeb  Office, 

Norfolk^  Fa.,  January  29,  1881. 

Genebal:  The  river  and  harbor  act  approved  June  14,  1880,  pro- 
^ided  for  an  examination  or  survey  of  Beaufort  Harbor,  North  Carolina. 

Your  letter  of  instructions  of  the  17th  of  June  last  placed  me  in  charge 
of  the  survey  called  for,  and  I  assigned  the  execution  of  the  work  to 
assistant  Charles  M.  Yeates,  who  conducted  the  survey  during  the 
months  of  November  and  December  last. 

I  transmit  herewith  Mr.  Yeates'  report  upon  his  survey,  as  well  as  a 
tracing  from  his  map  of  the  harbor,  showing  the  points  at  which  im- 
provements are  proposed  and  recommended. 

Beaufort  Harbor  is  a  point  of  such  importance  that  I  propose,  at  no 
distant  day,  to  forward  to  you  a  more  finished  map  of  the  survey  to  re- 
place the  tracing  which  is  now  furnished  for  temporary  use  at  your 
office. 

But  little  water  (not  over  4  feet  at  low  tide)  can  be  carried  to  the 
wharves  at  the  town  of  Beaufort ;  but  the  entrance  from  the  sea  is  the 
first  one  of  importance  to  be  found  going  south  from  the  Chesapeake 
Capes,  the  bar  aftbrding  a  reliable  depth  of  15  feet  at  low -water.  The 
bar  once  crossed,  a  considerable  greater  depth  can  be  depended  upon 
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tip  to  Moreliead  City  (opposite  Beaufort),  the  seaboard  terminus  of  the 
Atlantic  and  ^oith  Carolina  Eailroad. 

The  importance  of  tliis  point  was  recognized  at  an  early  day,  and  tlie 
entrance  was  fortified  by  the  general  government.  Fort  Macon  being 
located  on  its  southern  side.  It  has  of  late  years  become  of  more  promi- 
nence, being  on  or  near  the  lines  of  proposed  interior  water  communica- 
tion along  the  coast  of  North  Carolina. 

The  immediate  cause  of  the  deterioration  of  the  harbor  of  Beaufort 
a])pears  to  be  the  washing  away  of  Shackleford's  Point,  at  the  entrance 
from  the  sea  opposite  Fort  Macon.  The  material  washed  away  is  de- 
posited in  the  harbor,  and  the  increased  width  of  entrance  must  ulti- 
mately result  in  the  shoaling  of  the  channel.  To  protect  Shackleford's 
Point  from  further  abrasion,  and  to  restore  it  in  a  measure  to  its  former 
condition,  it  is  proposed  to  construct  three  jetties  or  spurs  200  feet  in 
length  each  of  loose  rock.  The  adoption  of  the  same  plan  at  Fort  Macon 
has  been  attended  with  success,  and  other  points  along  the  South  At- 
lantic coast  have  been  similarly  protected. 

To  restore  to  the  harbor  (proper)  of  Beaufort  it«  original  depth  of 
water  it  is  proposed  to  dredge  a  channel  to  the  wharves  9  feet  in  depth 
at  low-water  and  200  feet  in  width  (giving  ample  space  for  turning  at 
the  town),  and  to  dre<lge  a  channel  ii  feet  in  depth  at  low-water  and  100 
feet  in  width  back  of  "Horse  Island''  to  accommodate  the  small  craft 
coming  from  North  River  and  Core  Sound.  These  craft,  ujwn  which  the 
town  of  Beaufort  depends  largely  for  its  trade,  are  now  often  detained 
for  long  periods  waiting  for  a  favorable  opportunity  to  cross  the  inlet  in 
order  to  reach  their  destination. 

Mr.  Yeates'  estimates  for  the  entire  cost  of  the  work  proposed  above 
amount  to  $82,000.  I  think  that  this  amount  might  well  be  expended 
in  restoring  to  the  harbor  (proper)  of  Beaufort  its  original  facilities  for 
shipping,  and  in  preventing  further  deterioration  from  natural  causes, 
especially  as  the  work  proposed  will  incidentally  protect  other  important 
interests  referred  to  above. 

Beaufort  is  a  port  of  entry. 

•  ««««•  « 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A.  ' 


report  op  mr.  charles  m.  yeates,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Va,y  January  22,  1881. 

Captain:  I  have  the  honor  of  submitting  this  my  report  on  the  survey  of  Beaufort 
Harbor,  North  CaroHua,  accompanied  with  a  map  (scale  y^Vu)gi'&phicallyillustratiBg 
the  hydro^rapliy  and  topograpny  of  the  same. 

In  pursuance  of  your  orders,  I  began  the  survey  under  the  disadvantages  of  ex- 
tremely inclement  weather,  wind,  rain,  cold,  and  fog,  which  continued  during  most 
of  our  stay  at  Beaufort.  However,  the  work  progret^sed  whenever  it  was  possible,  and 
an  accurate  survey  was  the  result. 

The  initial  of  the  survey  was  the  line  between  the  two  points  as  established  by  the 
United  States  Coast  and  Geodetic  Survey  at  Fort  Macon  and  the  railroad  wharf  at 
Morehead  City.  From  this  line  as  a  base,  triangles,  primary  and  secondary,  were 
swung  over  the  en  lire  harbor  from  Morehead  City  to  Middle  Marsh. 

A  tide-gauge  was  established,  and  all  the  soundings  in  the  harbor  were  reduced  to 
mean  low-water.  The  secondary  triangiilation  located  the  marsh  iHlnndH  between 
Morehead  City  and  Beaufort,  through  which  is  the  course  of  navigation  for  small 
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craft  on  high-tide.  To  the  east  of  these  islands  is  Gallant's  Channel,  and  through 
them  run  Rcid's  Creek  and  Lewin's  Thoroughfare,  streams  of  considerable  importance 
to  navigation  from  Beaafort  to  Morehead  City  and  up  the  Newport  River. 

Sounding  stations  were  established  at  all  important  points  in  the  harbor,  and  lines 
of  soundings  were  taken  variously  between  them,  which,  when  reduced  to  mean  low- 
water,  gave  with  considerable  accuracy  the  various  channels,  sloughs,  shoals,  and 
bars  in  the  harbor. 

After  many  unsuccessful  attempts  I  found  it  impossible,  with  what  means  I  had,  to 
get  as  many  soundings  bet  ween.  Fort  Macon  and  IShackleford's  Point,  and  thence  sea- 
ward, as  I  wished,  and  this  on  account  of  the  very  rough  weather.  But  1  succeeded 
in  getting  soundings  for  the  channel  line  over  the  bar  lor  a  distance  of  about  2  miles 
from  Fort  Macon  seaward.  To  the  left  of  the  entrance  of  the  channel  commences  a 
shoal  called  the  Breakers,  which  i*uns  along  with  the  channel  to  Fort  Macon ;  and 
from  the  right  of  the  channel  is  a  shoal  which  extends  to  Sbackleford's  Point.  In  this 
shoal  there  are  holes  and  sloughs,  not,  however,  susceptible  of  improvement  except  at 
great  cost,  and  not  practicable  for  navigation,  since  the  channel  afibrds  a  good  entrance 
to  the  harbor. 

The  least  depth  of  water  found  in  the  channel  over  the  bar  is  15.3  feet  (mean  low- 
water),  near  tbe  outer  end.  This  depth  is  for  a  short  distance  only,  and  changes  as 
Fort  Macon  is  approached  through  the  successive  steps  to  17  feet,  19  feet,  25  feet,  and 
so  on  until  a  depth  of  40  feet  is  attained  at  a  distance  of  three-fifths  of  a  mile  from  the 
fort.  This  deptn  changes  to  nothing  less  than  32.6  feet  until  after  tbe  fort  is  passed. 
Thence  up  to  i  be  Atlantic  and  North  Carolina  Railroad  depot,  at  Morehead  City,  there 
is  a  channel  of  excellent  width  and  a  depth  of  25  feet. 

The  bar  channel  is  not  as  deep  througliout  as  it  should  be,  hut  where  it  is  shallow- 
est excavation  by  dredging  would  not  on  account  of  the  shifting  sand  be  permanent, 
unless  the  channel  wore  walled  on  both  sides,  or  unless  jetties  were  run  from  Fort 
Macon  and  Shackleford's  Point,  a  distance  on  one  side  of  about  9,000  feet,  and  on  the 
othor  6,000  feet.  Neither  ot  tbt^e  projects  could  be  effected  without  a  great  outlay  of 
money,  and  therefore,  for  the  present,  I  deem  it  best  that  no  recommendation  for  im- 
provements on  the  bar  be  made,  but  that  attention  be  turned  to  some  other  points  of 
the  harbor. 

Through  the  kindness  of  Mr.  William  Alexander,  of  Beaufort,  J.  am  able  to  give  the 
following  interesting  information : 

#  IT  •  *»  »  #  # 

"  Be9ults  of  different  surveys  of  the  bar  at  the  entrance  of  thi  harbor  at  Beaufort,  X,  C, 


Date. 

Surveyed  by- 

Direction  of  the 
channeL 

III 

At- 

Old  chart 

No  authority 

SSW 

16 
18 
18 
13 
18 
16 

17 
15.5 
16.6 
(•) 

1718 

Lawaon 

N.andS. 

Low  water. 

1737 

Wimble 

X.andS 

Do. 

1820 

Keamwy 

S.2lo«0'B 

8.520  16' E 

8.62°  15^15 

S.IW 

1830 

ITnited  States  Army  ... 

1839 

1850 

1854 

Lieutenant  Glynn,  U.  S.  X 

United  States  Coast  Survey  .... 
do 

Lowest  observation  during 

spring  tide. 
Mean  luw-water. 
Do. 

1862 

do    ... 

Do 

1874 

do  .^ 

(*) 

*  Survey  in  progress;  no  results  yet  ready  for  publication. 

''The  deepest  draught  vessel  that  ever  entered  the  harbor  was  an  English  cruiser 
(Revolutionary  war),  drawing  22  feet.  She  was  taken  out  again  by  a  resident  pilot, 
who  stated  that  she  crossed  the  bar  with  an  onlinary  high-tide,  but  struck  lightly 
several  times.  In  the  year  18:^  the  ship  Napoleon,  bound  for  Liverpool  wnth  naval 
stores,  crossed  the  bar  with  a  draught  of  17^  feet. 

**The  heavy  southwest  gales  of  1815  injured  the  bar  so  that  but  12  feet  could  be 
carried  over  it  at  low-water.  This  was  the  most  violent  and  disastrous  gale  ever 
known  on  the  coast.    Those  of  181  i  and  18l:i  were  also  severe. 

''From  the  above  statements  and  resnlrs  it  may  be  readily  inferred  that  the  differ- 
ences in  depth  are  attributed  to  local  causes  of  a  transient  character,  not  permanently 
affecting  the  general  capacity  of  the  bar." — (W.  Irving  Vin'al,  (Inited  States  Coast 
Survei/. 

1  also  learned  from  the  Messrs.  Smith,  resident  pilots  at  Beaufort,  that  on  the  31st 
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of  March.  1880,  thft  ship  Santiajjo  de  Cuba,  draught  18  foet,  capacity  1,6pH)  fons,  en- 
tere<l  the  harbor  at  ordinary  hign-tide,  and  cleared  with  Scarcely  any  difficulty. 

Before  and  afr-er  reaching  Beaufort.  I  learned  that  considerable  anxiety  was  felt  by 
the  inhabit}int>8  as  to  the  future  of  the  town,  on  account  of  the  rapid  washing  away 
of  Shackleford's  Point,  thus  leaving  the  town  more  exposed  to  the  ocean.  I  was  told 
by  several  that  withru  the  last  seven  or  eight  years  the  point  had  washed  away  nearly 
a  mile. 

So  careful  attention  was  given  i^o  the  location  of  the  point,  and  it  was  ascertained 
that  since  the  coast  survey  of  1873  it  has  washed  abont  1,000  feet,  and  that  the  definsit 
resulting  from  the  wash  has  been  made  in  the  harbor.  This  is  deserving  of  notice, 
and  it  is  highly  important  that  the  point  as  it  now  stands  should  be  maintained,  and 
if  practicable  be  partially  restored  to  its  former  condition. 

I  learn  from  General  Gillraore's  report  on  Fort  Macon  that  more  than  twenty  years 
ago  five  short,  spur  jetties,  formed  of  stone  of  random  sizes,  were  built  to  the  east  and 
south  of  the  fort  for  the  security  of  the  sit^,  and  that  until  quite  recently  they  thor- 
oughly subserved  their  purpose;  that  two  have  remained  intact,  two  have  settled, 
while  the  other  has  disappeared  from  sight. 

An  appropriation  of  $6,000  has  been  asked  for  to  restore  or  renew  these  Jetties.  A 
projector  the  same  kind  would  be  sufficient  for  the  preservation  of  Shackleford*s  Point, 
since  its  charact^^r  is  very  similar  t'O  that  of  Fort  Macon  Point;  therefore  I  recommend 
that  three  spur  jetties,  of  a  length  of  200  feet  each,  be  placed  at  the  point,  one  on  the 
inside,  one  at  the  end,  and  the  other  on  the  outside.  It  it  estimated  that  the  cost  for 
stone,  transportation,  labor  on  the  jetties,  and  contingencies  will  be  |30  per  linear 
foot,  which  makes  $18,000  the  total  amount  recommended  to  be  expended  in  secnring 
Shack leford's  Point. 

The  storm  that  swept  the  Atlantic  coast  on  the  18th  Aug^ist,  1879,  was  a  disastrous 
one  to  the  harbor  and  the  town  of  Beaufort.  It  <lid  not  lessen  the  capacity  of  the 
bar  channel,  but,  besides  washing  Shackleford  and  Fort  Macon  points,  it  seriously  af- 
fected the  channels  and  bars  inside  the  harbor,  making  a  bar  on  the  left  side  of  the 
southern  entrance  to  Lewis'  Thoroughfare,  slightly  shoaling  the  Bulkhead  Channel 
and  forming  a  bulkhead  from  the  neigh borhoocfof  Morse's  Slough  up  th^  North  River 
Channel  to  Carrot's  Island,  thus  almost  entirely  stopping  up  the  eastern  entrance  to 
Town  Channel,  so  that  it  is  now  navigable  for  only  canoes  and  small  sail-boats,  and 
that,  t.oo,  only  on  the  early  ebb  and  late  flood  tides.  The  improvement  of  this  chan- 
nel, thongh,  will  be  discussed  later. 

Having  entered  the  harbor,  the  bar  channel  is  continued  in  three  directions,  one 
leading  to  Morehead  City,  one  up  the  eastern  end  of  the  harbor  affording  entrance  to 
Back  Sound,  Core  Sound,  and  North  River,  the  other  going  in  the  direction  of  Bean- 
ford  through  th3  Bulkhead  Channel.  This  channel  has  a  depth  of  at  least  9  feet,  op 
to  its  end  at  Town  Marsh ;  but  from  that  point  navigation  over  to  Beaufort  is  impeded. 
You  will  find  by  inspection  of  the  map  herewith  submitted  the  channel  best  suscep- 
tible of  improvement,  and  upon  which  I  have  made  estimates  for  a  width  of  200  feet 
and  a  depth  of  9  feet  at  ordinary  low- water.  Commencing  near  the  west  end  of  Town 
Marsh  it  runs  parallel  to  the  marsh  for  a  distance  of  1,375  feet,  thence  over  to  a  i>oint 
575  feet  from,  and  opposite,  the  central  wharves  of  Beaufort ;  and  from  this  point  I 
have  estimated  for  excavation  so  that  there  will  be  an  area  or  turning  space  along  the 
wharves  for  a  distance  of  650  feet  with  an  ample  but  regularly  varying  width.  A  cor- 
rect idea  of  this  can  best  be  gotten  from  a  glance  at  the  map. 

The  cost  of  improving  this  channel  is  given  thus : 

147,686  cubic  yards  mud  and  sand  dredging,  20  cents  per  yard $29,537  20 

For^ngi  neering  and  contingencies  add  10  per  cent 2, 953  72 

Total  amount 32,490  92 

TOWN  CHANNEL. 

It  has  been  before  noticed  in  this  rex>ort  that  the  storm  of  August  18,  1879,  produced 
such  effect  upon  the  eastern  entrance  of  this  channel  that  it  is  now  very  shallow. 
That  this  channel,  or  a  portion  of  it,  in  connection  with  one  that  I  shall  shortly  men- 
tion, should  be  opened,  is  not  only  of  much  importance  to  the  town  of  Beaufort,  but  also 
to  the  people  who  live  on  the  North  River  and  the  straits.  Nearly  all  these  people  take 
their  produce  to  Beaufort,  and,  as  the  channel  is  now,  they  must  make  the  trips  in 
canoes  and  dat«,  and  wait,  too,  for  high-tide  before  they  can  enter  the  channel. 

It  is  not  advisable  that  the  general  government  should  at  this  time  excavate  the 
channel  to  a  depth  of  9  feet,  but  the  following  project  seems  worthy  of  reoommenda- 
tion. 

From  an  inspection  of  the  maps  it  will  be  seen  that  the  6-foot  eont-our  runs  off  from 
the  wharves  of  Beaufort  in  the  directitm  of  Town  Channel.  It  is  hereby  recommended 
that  from  the  eastern  extremity  of  this  contour  a  channel  with  depth  of  6  feet,  mean 
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low- water,  and  width  of  100  feet,  shall  be  excavated  down  the  old  Town  Channel  nn- 
til  nearly  opposite  the  western  end  of  Horse  Island,  thence  through  the  creek  north 
of  the  islantl  and  out  t4r  the  6-foot  contour  which  soon  conjoins  with  the  channel  up 
the  North  River  and  through  the  straits.  The  reasons  for  this  project  are  apparent. 
The  first  part  of  the  proposed  channel  would  not  be  subjected  to  the  iutiueuoe  of 
storms,  since  it  is  protected  by  Town  Marsh  and  Bird  Island  8houl,  or  the  high  land  of 
the  shoal ;  but  if  the  latter  part  of  the  excavations  were  through  the  old  channel,  i.  e,^ 
to  the  south  of  Horse  Island,  the  channel  thus  formed  would  have  no  natural  protec- 
tion, since  different  surveys  show  that  it  is  subjected  to  the  influences  of  the  winds, 
having  shoaled  considerably  within  the  last  two  years.  But  the  continuation  of  the 
channel  herein  proposed  would  have  ample  protection  by  Horse  Island  and  could  be 
maintained  without  trouble.  Below  is  an  illustration  of  costs  for  the  proposed  im- 
provements: 

143,693  cubic  yards  mud  and  sand  dredging,  20  cents  per  yard |2@,73d  60 

For  engineering  and  contingencies  add  10  per  cent 2, 873  86 

Total  amount 31,612  46 

Thus  the  cost  for  the  entire  amount  of  excavation  as  recommended  in  this  report 
will  be  $64,103.38,  and  the  cost  of  the  jetties  at  Shackleford's  Point  $18,000,  making 
182, 103.38,  the  total  amount  recommended  to  be  expended  in  the  present  improvement 
of  Beaufort  Harbor. 

Beaufort  is  a  village  of  about  2,000  inhabitants,  and  is  best  known  as  a  summer  re- 
sort. It  has  a  good  commerce,  shipping  fish  and  oysters  to  the  various  cities  as  far 
north  as  New  York,  while,  as  a  shipping  point  for  rice,  it  is  making  rapid  strides.  It 
has  no  line  of  steamers,  but  does  quite  a  good  business  through  the  instrumentality 
of  sailing  craft. 

Morehead  City,  however,  has  a  line  of  steamers  with  New  York;  making  eight-day 
trips,  but  does  not  clear  much  sail. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

Chas.  M.  Yeates, 


Capt.  Charles  B.  Phillips, 

Corps  of  Engineers,  U,  8,  A, 


As9%$tant  Engineer, 


I  14. 

IMPROVEMENT  OF  THE  CAPE  FEAR  RIVER,  FROM  WILMINGTON  TO 
FAYETTEVILLE,  NORTH  CAROLINA. 

The  act  of  Gongress  approved  June  14, 188i^,  directed  an  examination 
or  survey  of  this  portion  of  the  river — 

With  a  view  of  ascertaining  cost  and  practicability  of  clearing  away  logs  and  over- 
sowing trees,  and  of  dredging  out  such  shoals  as  now  interfere  with  commerce,  item- 
izing cost  of  each  separately. 

An  examination  was  made  in  January  last,  and  a  report  accompanied 
by  maps  and  estimate  of  cost  of  proposed  improvement  was  submitted 
to  the  Chief  of  Engineers  January  26,  and  will  be  found  printed  in 
House  Ex.  Doc.  No.  78,  Forty-Sixth  Congress,  third  session. 

The  improvements  proposed  consist  in  the  removal  of  snags  and 
sunken  logs,  the  clearing  of  the  banks  of  overhanging  trees,  a  small 
amount  of  dredging  and  the  construction  of  Experimental  dike  in  the 
upper  and  shoal  portions  of  the  stream. 

The  estimated  cost  of  the  work  proposed  was  $55,755.00 ;  this,  how 
ever,  was  only  for  a  part  of  the  work  that  will  be  required  for  the  entire 
improvement. 

The  river  and  harbor  act  of  March  3, 1881,  appropriated  $30,000  for 
this  work — 

Provided,  That  the  Secretary  of  War  is  directed  to  expend  of  the  money  hereby  ap- 
propriated, a  sum  not  exceeding  $10, (KK)  to  extinguish  any  claim  of  right  held  by  any 
company  or  corporation,  to  take  tolls  or  make  charges  for  the  navigation  of  so  much 
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of  said  river,  as  is  above  described:  And  provided  further .  Tbat  said  claim  of  rigbl 
shall  be  extinguished  and  released  ou  or  before  ihe  first  day  of  December,  18^31,  ami 
no  part  of  this  appropriation  shall  be  expended  in  tbe  improvement  of  said  river  until 
such  claiip  of  right  is  wholly  extinguished  and  released:  Provided  further^  That  noth- 
ing herein  contained  shall  be  taken  or  held  as  a  waiver  on  the  part  of  the  United 
States  to  the  exclusive  control  of  navigation  of  said  river,  relieved  fix>m  any  charges 
or  tolls  imposed  by  any  company  or  corporation. 

A  project  for  the  expenditure  of  this  amount  of  this  appropriation 
has  been  called  for  by  the  Chief  of  Engineers  but  has  not  been  submit- 
ted, pending  negotiations  with  parties  who  control  the  franchises  re- 
ferred to  in  the  appropriation. 

The  appropriation  named  herein  is  the  only  one  that  has  been  made 
for  this  portion  of  the  Cape  Fear  River. 

The  Cape  Fear  River  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  statement 

Amount  appropriated  by  act  approved  March  3,  1881 $30,000  00 

Jnly  1,  IHHI,  amount  available 30,0o0  00 

Amount  (estimated)  required  for  completion  of  existing  project 35,  755  00 

Amount  that  can  be  i>rotitably  expended  in  fiscal  year  ending  June  30,  1883.     35, 755  00 


examination  of  cape  fkar  river,  north  carolina,  between 
wilmington  and  fayetteville. 

United  States  Engineer  Office, 

NorforJcj  Fa.,  January  26,  1881. 

General:  The  river  and  harbor  a€t  approved  June  14, 1880,  called 
for  an  examination  or  survey  of  "the  Cape  Fear  Kiver,  North  Carolina, 
between  Wilmington  and  Fayetteville,  with  a  view  of  ascertaining  cost 
and  practicability  of  clearing  away  logs  and  overhanging  trees,  and  of 
dredging  out  such  shoals  as  now  interfere  with  commerce,  itemizing  cost 
of  each  separately." 

As  operations  were  suspended  on  most  of  the  works  in  my  charge  in 
this  vicinity  on  account  of  the  severity  of  the  weather,  I  was  fortunate 
in  being  able  to  intrust  the  examination  to  Mr.  George  H.  Elliott,  assist- 
ant engineer. 

Tracings,  eleven  in  number,  exhibiting  the  present  condition  of  the 
river  between  the  points  indicated  in  the  appropriation  act  referred  to 
above,  are  transmitted  to  you  this  day. 

Mr.  Elliott's  report  upon  the  examination  in  question  is  given  below, 
as  follows: 

Norfolk,  Va.,  January  24,  1^1. 

Captain:  I  have  the  hoDor  to  euhmit  herewith  report  of  an  examiDHtiou  of  tiie 
Cape  Fear  River,  North  Caroliua,  between  Wilmington  and  Fayetteville,  made  in 
compliance  with  your  instrilctions  in  the  early  part  of  the  present  month.  This  ex- 
amination was  for  the  purpose  **of  ascertaining  the  cost  and  practicability  of  clear- 
ing away  lo);8  and  overhanging  trees,  and  of  dredging  out  such  shoals  as  interfere  with 
commerce." 

A  survey  of  this  river  was  made  in  1871,  when  that  portion  of  it  now  under  consid- 
eration was  carefully  sounded.  It  was  thought  that  no  material  change  had  tnken 
place  in  the  general  character  since  that  time,  and  that  a  resurvey  would  be  unnec- 
essary; and  the  testimony  of  pilots  and  others  conversant  with  the  river  is  to  this 
effect.  The  exaniination  was  therefore  limited  to  ascertaining,  so  far  as  practicable, 
the  number  of  snags,  sunken  logs,  and  overhanging  trues  to  be  removed. 

A  freshet  which  had  copimenced  to  raise  the  water  in  the  river  prevented  the  obser 
vations  being  as  thorough  as  was  desirable,  but  it  is  believed  that  the  information  ob- 
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tained  from  pilots  and  captains  is  as  satisfactory  with  regard  to  the  objects  at  present 
in  view  as  could  be  had  except  from  an  expensive  survey,  which  would  have  to  include 
the  dragging  of  the  river,  to  ascertain  with  any  exactness  the  number  of  sunken  logs 
and  snags.  Under  these  circumstances  trips  were  made  up  and  down  the  river  be- 
tween Wilmington  and  Fayetteville,  when  notes  were  taken  as  to  the  locality  of  such 
snags,  &c.,  as  they  (the  pilots)  had  knowledge  of;  these  are  indicated  on  the  charts 
herewith  (11  in  number),  which  are  tracings  of  the  maps  of  the  survey  of  1871,  with 
such  slight  changes  as  have  been  found  necessary,  k  tabulated  list  of  the  snags  is 
also  given  at  the  end  of  this  report. 

In  addition  to  the  snags,  &c.,  which  are  individually  mentioned,  there  are  several 
stretches  of  the  river  where  snch  obstructions  exist ;  these  are  also  stated  iu  the  list. 

The  overhanging  trees  are  very  frequent  from  Fayetteville  for  some  60  miles  down 
the  river ;  below  that  they  are  less  so.  Few  of  the  trees  are  large,  and  at  present  they 
do  not  much  obstruct  navigation,  but  their  tendency  is  to  fall  into  the  river  when  the 
banks  are  weakened  by  the  action  of  the  freshet  water ;  for  this  reason  a  large  num* 
ber  of  them  ought  to  be  removed. 

The  bed  of  the  river  for  some  66  miles  below  Fayetteville  is  composed  almost  en- 
tirely of  sand,  which  is  constantly  changing  in  position  from  the  action  of  freshets. 
During  the  summer  months  the  volume  of  water  is  insufficient  to  give  a  continuous 
channel,  the  river  then  presenting  a  succession  of  sand  bars  and  shoals  with  occasional 
deep  water,  principally  in  the  bends. 

Any  improvement,  to  be  pernmnent,  will  necessitate  the  contraction  of  the  channel 
way  in  many  of  the  straight  reaches  over  a  large  portion  of  the  distance  named. 

With  the  exception  of  one  place  (Thames'  Shoal),  dredging  would  be  useless,  as  the 
first  freshet  would  till  up  an^  channel  excavated  through  the  shifting  sand.  Thames* 
Shoal  is  a  bed  "of  pipe-clay,  through  \Vhich  it  is  pioposed  to  dredge  a  channel  of  60 
feet  in  width  to  a  depth  of  5  feet  at  low  snmmer  water.  The  bed  of  the  river  con- 
tains also  many  sunken  logs,  under  the  sand  in  some  cases,  as  is  stated  by  the  pilots 
-who  have  been  engaged  in  removing  snags,  &c.,  overlying  each  other;  to  what  ex- 
tent cannot  well  be  ascertained  except  by  actual  operations  in  removing  them. 

The  improvements  needed  in  the  river  are  contined  principally  to  the  75  miles  from 
Fayetteville  down ;  over  this  entire  portion  the  banks  need  trimming  of  the  overhang- 
ing trees,  and  snags  and  logs  should  be  removed  from  the  river-bed.  To  accomplish 
this  work  will  require  the  employment  of  a  hoister  with  the  necessary  appliances  for 
dragging  the  bottom  to  find  and  raise  snags,  dtG.  This  work  can  only  be  done  satis- 
factorily at  a  low  stage  of  water,  and  will  cost  about  $500  per  mile ;  an  estimate  for 
this  sum  is  submitted.  As  previously  stated,  there  is  no  continuous  channel  for  some 
60  miles,  and  to  provide  one  will  require  the  contraction  of  the  water-way.  I  a'm  not  . 
prepared  to  submit  an  estimate  for  this  entire  work,  but  respectfully  suggest  that  an 
amount  of  |5,000  be  appropriated  for  the  construction  of  experimental  jei  ties  or  dikes 
of  cheap  character  to  be  placed  at  right  angles  to  the  axis  of  the  stream,  at  intervals, 
from  either  side,  to  be  built  a  little  above  the  ordinary  low  summer  water,  and  to  be 

E laced  first  in  the  shoalest  of  the  straight  reaches.    Dikes  of  piles  wattled  between 
ave  proved  quite  successful  in  other  rivers  of  similar  character,  and  can  be  con- 
structed for  about  $1  per  running  foot. 

An  estimate  is  also  submitted  for  the  excavation  of  a  channel  through  Thames' 
Shoal  (previously  mentioned). 

I  would  menti'on,  incidentally,  that  while  on  the  river  the  steamer  Governor  Worth 
struck  a  log  which  had  lo<lged  in  a  tree  near  CounciFs  Blutf,  and,  after  running  about 
li  miles,  sunk  ;  the  locality  of  the  wreck  is  indicated  on  chart.  She  will  doubtless  be 
raised  by  her  owners  as  soon  as  the  freshet  subsides. 

ESTIMATE. 

For  clearing  75  miles  of  river,  at  9500  per  mile ". $2)7,500  00 

For  dredging  at  Thames'  Shoal  channel,  1,900  feet  by  60  feet,  15,000  cubic 

yards,  at  40  cents 6,000  00 

For  construction  of  experimental  dike,  say  5,000  linear  feet,  at  |1  per  foot.      5, 000  00 

48,500  00 
And  for  contingencies  and  engineering  15  per  cent 7, 275  00 

Total , 55,775  00 

Fayetteville,  the  head  of  steamboat  navigation  proper,  is  situated  about  a  mile  from 
the  river,  113  miles  above  Wilmington.  It  is  a  flourishing  town,' with  a  population 
of  some  7,000,  and  is,  next  to  Wilmington,  the  principal  depot  for  naval  stores  in  the 
State.  Within  a  few  miles  are  several  cotton  and  woolen  mills,  and  others  are  now 
projected.  For  miles  in  either  direction  turpentine  distilleries  are  found.  Cotton  is 
raised  to  a  considerable  extent  in  the  vicinity  ;  it  is  estimated  that  10,000  bales  will 
be  brought  iu  for  shipment  this  seasoii,  and  the  production  is  continually  increasing. 
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There  is  alao  qnite  an  extensive  indnstry  in  flooring  mills,  the  prodact  of  ^bich  is 
shipped  in  considerable  quantities.  Five  steamers  are  regnlarly  engaged  plying  be- 
tween Wilmington  and  Fayetteville ;  these,  with  one  exception  (the  Governor  Wordi, 
a  side-wheel  steamer),  are  stern-wheel  boats,  with  a  load  draught  of  somethiDg  less 
than  4  feet.  There  is  also  railroad  communication  with  the  seaboard  via  Raleigh  and 
Weldon  at  Norfolk.  Full  statistics  of  the  commerce  of  Fayetteville  and  the  river  gen- 
erally were  expected  to  be  furnished  by  parties  engaged  in  the  shipping  interests,.bat 
have  not  yet  been  received.  This  is  to  be  regrett^  as  from  what  the  writer  learned 
in  conversatioQ  they  would  show  a  very  marked  increase  over  those  obtained  in  1871. 

The  only  town  between  Wilmington  and  Fayetteville  is  Elizabeth,  the  county  seat 
•of  Bladen ;  a  small  population  is  scattered  in  the  vicinity  engaged  in  the  manafaeture 
of  naval  stores  which  are  brought  here  for  shipment.  River  landings  are  very  numer- 
ous, there  being  about  one  hundred  on  the  river,  most  of  which  are  places  for  ship- 
ment of  the  staple  of  this  section. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Geo.  H.  Elliott, 

Assistant  Engineer. 
Capt.  Chas.  B.  Phillips, 

Corps  of  Engineers f  U,  8,  A, 

Mr.  Elliott'8  report,  as  given  above,  is  so  much  in  detail  that  I  deem 
it  unnecessary  to  add  to  it,  except  to  say  that  I  concur  with  him  in  his 
views  regarding  the  needed  improvement  of  the  river,  and  that  I  think 
that  the  expenditure  of  the  amount  of  his  estimate  ($56,000)  would  be 
judicious.  Should  the  appropriation  be  made,  some  special  study  will 
be  requisite  in  order  to  fix  the  exact  location  of  theexi)erimental  jetties 
proposed. 

This  river  was  carefully  surveyed  under  the  direction  of  Col.  W.  P. 
Craighill,  Corps  of  Engineers,  during  the  year  1871,  by  Mr.  Elliott. 

Reports  upon  the  survey  will  be  found  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1872,  pages  741-9,  inclusive.  Attention  is  re- 
spectfully called  to  the  same. 

The  Cape  Fear  River  is  in  the  collection  district  of  Wilmington,  N.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 


The  Chief  op  Engineers,  TJ.  S.  A. 


Captain  of  Engiiieers. 


I  15. 

*     IMPROVEMENT  OF  LILLINGTON  RIVER,  NORTH  CAROLINA. 

The  aet  of  Congress  approved  June  14, 1880,  directed  an  examination 
or  survey  of  this  river. 

This  examination  was  made  during  August  of  that  year  and  a  report 
ui>on  same,  together  with  maps,  plan,  and  estimate  of  cost  of  proposed 
improvement,  was  submitted  January  29, 1881,  and  was  printed  in  House 
Ex.  Doc.  No.  78,  Forty-sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  clearing  out  snags  and  logs, 
cutting  down  overhanging  trees  and  the  dredging  off  of  a  few  abrupt 
points  with  a  view  to  secure  a  5  foot  navigation  from  the  mouth  of  the 
river  where  it  empties  into  the  Cape  Fear  to  the  village  of  Lillington,  a 
fraction  over  11  miles  above. 

The  entire  estimate  for  the  proposed  improvement  is  $6,003.75. 
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The  act  of  Conpress  of  March  3, 1881,  appropriated  $3,000  for  this 
-work.  A  project  for  the  expenditure  of  this  sum  was  submitted  April  7. 
The  project  coutemplates  the  carrying  out  of  the  work  indicated  above, 
commencing  at  the  mouth  of  the  river  and  working  as  far  up  as  funds 
will  permit. 

As  the  work  is  of  such  a  character  as  not  to  be  susceptible  of  exact 
specifications,  it  will  be  conducted  by  the  hire  of  machinery  and  the 
purchase  of  material  in  open  market. 

The  appropriation  herein  referred  to  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $3,003.75. 

Lillington  Eiver  is  in  the  collection  district  of  Wilmington,  N.  0, 

Money  statement 

Amount  appropriated  by  a*t  approved  March  3,  1881 $3, 000  00 

July  1,  1881,  amount  available .3,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 3, 003  75 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 1883.  3, 003  75 


examination  op  lilltngton  river,  north  carolina. 

United  States  Engineer  Office, 

Nor/olky  Va.j  January  29, 1881. 

General:  Your  letter  of  the  17th  of  June,  1880,  placed  me  in  charge 
of  the  examination  or  survey  of  Lillington  Kiver,  North  Carolina,  pro- 
vided for  in  the  last  river  and  harbor  appropriation  act  of  Congress. 

I  intrusted  the  examination  to  a  party  in  charge  of  Assistant  J.  P. 
Darling,  who  took  up  and  completed  the  field  work  during  the  month 
of  August  last.    •    •    • 

His  report,  as  well  as  tracings,  two  in  number,  from  his  original  map 
exhibiting  the  present  condition  of  the  river,  and  the  localities  of  the 
proposed  improvements,  are  respectfully  transmitted  herewith. 

Lillington  River  is  a  tributary  to  the  northeast  branch  of  the  Cape 
Fear  River,  emptying  into  the  latter  from  the  west,  at  a  point  about  12 
miles  above  the  city  of  Wilmington,  N.  C. 

Transportation  upon  the  river  is  at  present  limited  to  rafts  of  timber 
and  fiat-boats,  loaded  chiefiy  with  naval  stores  and  cord-wood. 

Above  the  village  of  Lillington,  a  little  over  11  miles  from  the  mouth 
of  the  river,  it  appears  to  be  impracticable  to  attempt  any  improvement 
of  the  river;  or  at  least  the  amount  of  trade  both  present  and  proa- 
pectiye  does  not  seem  to  warrant  any  expediture  upon  the  portion  of 
the  river  in  question. 

Below  the  village  of  Lillington,  and  from  thence  to  the  mouth  of  the 
river,  the  trade  is  of  more  importance,  and  it  would  no  doubt  be  greatly 
stimulated  if  the  produce  of  the  vicinity  could  be  reach«'d  by  light- 
draught  steamboats.  The  obstructions  to  a  5-foot  navigation,  outside 
of  a  few  snags  and  leaning  trees,  consist  solely  in  a  few  abrupt  bends, 
which  can  be  rectified  at  a  slight  expense  by  dredging  at  six  points, 
which  are  indicated  upon  the  accompanying  tracings. 

Mr.  Darling's  estimate  for  the  whole  work,  including  dredging  and  the 
removal  of  snags  and  other  obstructions,  amounts  to  but  $0,0^. 

The  estimate  seems  to  be  low,  but  as  he  has  allowed  a  large  margin 
for  contingencies,  I  think  the  amount  sufficient  to  cover  the  cost  of  the 
desired  improvements;  and  it  appears  to  me  that  the  amount  might 
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well  bo  devoted  to  developing  the  section  of  country  adjacent  to  the 
river. 
Lillington  River  is  in  the  collection  district  of  Wilmington,  N.  C.     *    *    * 
I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 

Captain  of  Engineer 9, 
The  Chief  of  Engineers,  T7.  S.  A. 


bbport  of  mr.  john  >p.  darling,  as8ista19t  engineer. 

United  States  Engineer  Office, 

Norfolky  Va,y  January  28,  I88L 

Captain  :  I  have  the  honor  to  snbmit  the  following  repot,  with  aceompanyinf 
tracings,  two  in  nnmber,  of  the  examination  of  Lillington  River,  Pender  Coimty, 
North  Carolina,  made  nnder  yonr  direction  in  Angnst  last. 

Having  secured  the  men  and  boats  necessary  at  Wilmington,  I  proceeded  np  the 
northeast  branch  of  the  Cape  Fear  River,  entering  the  LilTiDgton  on  the  left,  about 
12  miles  above  Wilmington.  We  proceeded  to  the  head  of  navigation,  where  is  sitnated 
the  t4>wn  of  Lillington  (consisting  of  abont  two  dozen  houses),  from  whence  the  river 
takes  its  name,  having  formerly  been  known  as  Long  Creek. 

We  pitched  camp  at  Lillington,  and  took  a  day  lor  examination  above  the  connty 
bridge,  which  crosses  at  this  point.  By  poling  and  dragging  onr  boats  through  narrow 
and  shallow  places  we  were  enabled  to  force  them  np  the  stream  for  a  distance  of  3.26 
miles  above  the  bridge,  and  here  commenced  our  work. 

The  Lillington  we  found  to  be  a  drain  from  the  lowlands  and  swamp  lakes  of  Upper 
Pender  County,  running  through  a  belt  of  swamp  land  to  its  month.  The  swamp 
averages  about  300  yards  in  width  below  the  bridge,  but  above  it  widens  to  10  miles. 
The  river  takes  a  southerly  course  to  '' Jump-and-Run"  Creek,  then  bears  westerly 
until  it  reaches  Riley's  Creek,  where  it  takes  a  sontheasterlj'-  course  to  its  month. 

To  the  connty  bridge,  at  Lillington,  we  found  the  stream  crook^  and  in  places 
very  shoal  and  narrow,  its  width  varying  from  10  to  100  feet,  and  its  depth  flrom  0.2 
to  12  feet,  with  an  average  fall  of  about  1.5  feet  per  mile.  It  would  be  impossible  to 
make  anything  like  an  accurate  estimate  for  improving  this  part  of  the  river  without 
a  careful  survey ;  and  as  the  amount  of  commerce  would  be  very  small,  except  in  the 
item  of  timber,  I  do  not  think  it  necessary. 

At  Lillingtou  Bridge  the  tide  rises  and  falls  1.4  feet.  From  here  t-o  it>8  conflueiice 
with  the  Northeast  Cape  Fear  the  river  is  a  deep,  wide,  tide- water  stream,  with  a  few 
sharp  bends  and  narrow  places,  its  width  varying  from  50  to  300  feet,  and  depth  from 
7  to  42  feet.  Two  creeks  making  in  on  the  left,  and  one  on  the  right,  help  to  deepen 
aud  enlarge  the  channel.  The  largest  of  these,  namely,  Riley's  Creek,  is  about  10 
miles  long,  and  is  said  to  be  navigable  to  flats  for  a  distance  of  4  miles. 

I  propose  to  partially  cut  away  three  points,  and  to  make  three  cuts  through  narrow 
necks  of  land  formed  by  sharp  bends  in  the  river.  These  are  all  shown  on  the  tracings 
in  red. 

Point  No.  1  is  Just  below  Lilligton  Lower  Landing;  Nos.  2  and  3  at  Bee  Blnff;  cut 
No.  1  is  situated  just  above  ^Oump-and-Run"  Creek;  No.  2  is  half  way  between 
'^  Jump-and-Ruu"  and  Taylor's  Landing;  No.  3  is  a  short  distance  below  Sykes'  Land- 
ing. All  of  these  are  to  be  cut  to  a  depth  of  5  feet  at  low- water,  the  cuts  to  a  width 
of  60  feet.    The  banks  are  low  (about  2  feet  hi^h)  and  swampy. 

Having  made  these  cuts  aud  removed  the  tew  logs,  snags,  and  leaning  trees,  the 
river  will  be  navigable  for  steamers  not  drawing  over  5  feet  of  water  as  far  np  as  the 
Lillington  Bridge. 

The  following  is  the  detailed  estimate  for  proposed  improvement: 


Place. 

Cut  No.  I . . 
Cut  No.  2 . 
Cut  No.  3  . 
Point  No.  1 
Point  No.  2. 
Point  No.  3. 


Nnmber. 


Description. 


I  Coat. 


2,611  cubic  yards '  Dredging.. 

1.740  cubic  yards do 

8,480  cubic  yards i do  .... 

678  cubic  yards do 

696  cubic  yards do 

783  cubic  yards do  .... 

56  snags ReraoTing  . 

58  logs I do 

026  leaning  trees I do  .... 


Amout. 


Add  26  per  cent,  for  contingencies. 
Total 
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Below  will  be  foand  the  amount  of  shippinfi:  from  the  town  of  Lillington  during  the 
year  1879: 

Bales  of  cotton 12 

Bushels  x>eanut8 500 

Shingles 52,000 

Barrels  crude  turpentine 7, 694 

Barrels  tar 4,200 

Bushels  rice 276 

Oak  staves 52,000 

Cords  wood .* 2,800 

Feet  timber 200,000 

Chickens 2,200 

Dozen  eggs 1,100 

The  amount  of  staves,  wood,  and  timber  shipped  is  estimated,  as  there  was  no  record 
kept  of  said  articles. 

Very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling, 

Asffiatant  Engineer. 
Capt.  Charles  B.  Phillips, 

Corptf  of  EngineerSy  U,  S.  J, 


I  i6. 
IMPROVEMENT  OF  TOWN  CREEK,  NORTH  CAROLINA. 

An  examination  or  survey  of  Town  Creek,  North  Carolina,  was  di- 
rected in  the  river  and  harbor  act  approved  June  14,  1880. 

This  survey  was  made  in  September,  1880,  and  a  report  upon  same 
accompanied  by  plan  and  e8timat43  of  cost  of  improvement  was  submit- 
ted January  24  last,  and  may  be  found  printed  in  House  Ex.  Doc.  No. 
78,  Forty-sixth  Congress,  third  session. 

The  improvement  proposed  consists  in  removing  all  obstructions  to  a 
4-foot  navigation  at  ordinary  low  tide  from  the  month  of  the  creek,  where 
it  empties  into  the  Cape  ^ear,  to  "Saw  Pit  Landing,''  about  20  miles 
above. 

The  estimated  cost  of  the  proposed  improvement  is  $9,078.48. 

The  act  of  Congress  of  March  3,  1881,  appropriated  $1,000  for  this 
work.  A  project  for  the  expenditure  of  this  snm  was  submitted  April 
7,  and  has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  the  carrying  out  of  the  work  indicated  above, 
commencing  at  those  points  most  pressinglv  in  need  of  improvement. 
On  account  of  the  varied  character  of  the  work,  it  will  be  conducted  by 
the  hire  of  machiner^^  and  labor  and  the  purchase  of  material  in  open 
market. 

The  appropriation  referred  to  above  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  the  further  appropriation 
of  $8,078.48. 

Town  Creek  is  in  the  coUection  district  of  Wilmington,  N.  C. 

Money  statement. 

Amonnt  appropriated  by  act  approved  March  3,  1881 J |1 ,  000  00 

July  1,  1881,  amount  available 1  000  00 

Amount  (estimated)  required  for  completion  of  existing  project 8  078  48 

Amount  tbat  can  be  profitably  expended  in  fiscal  ycfuc  ending  Jane  30,  1883.    8, 078  48 
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survey  of  town  cbbek,  north  carolina, 

United  States  Engineer  Office, 

Norfolk^  Va.j  January  24, 1881. 

General  :  Yoar  letter  of  Jnne  17,  last,  placed  ine  in  charge  of  an 
examination  or  survey  of  Town  Creek,  North  Carolina,  "to  ascertain 
coat  of  taking  out  such  shoals  as  interfered  with  ordinary  river  steam- 
boat traflBc,''  said  examination  or  «ur\'ey  having  been  provided  for  in 
the  river  and  harbor  act  approved  June  14,  1880. 

The  stream  being  a  short  one,  I  found  it  practicable  to  make  a  com- 
plete survey  of  it,  and  I  intrusted  the  work  to  a  party  already  in  the 
field  in  charge  of  Mr.  J.  P.  Darling,  assistant  engineer.  His  map  and 
his  accompanying  report  are  respectfully  transmitted  herewith. 

Town  Creek  is  a  tributary  to  the  Cape  Fear  River,  emptying  into  the 
latter  from  the  west  at  a  point  about  8  miles  below  the  city  of  Wilming- 
ton, N.  C.  At  present  the  stream  is  navigated  onlj'  by  a  few  smsdl 
fiat-boats  engaged  in  the  transportation  of  naval  stores  and  cord-wood. 
Cotton  and  rice  are  cultivated  to  a  considerable  extent  along  the  banks, 
but  these  products  are  sent  to  market  at  Wilmington  mainly  overland. 

At  the  entrance  to  the  creek  there  is  no  obstruction  to  navigation  by 
steamboats  drawing  5  feet  of  water  at  ordinary  low-tide,  and  the  same 
depth  exists  to  a  point  known  as  '^  Hog- Wallow  Landing,"  the  only  ob- 
structions being  sunken  logs,  snags,  and  overhanging  trees. 

Above  the  latter-named  point,  and  between  it  and  "  Saw  Pit  Land- 
ing," 5  miles  farther  up  the  stream  (the  highest  point  to  which  steam- 
bc^t  navigation  can  be  made  practicable),  four  shoals  are  encountered. 
To  excavate  through  these  a  channel  60  feet  in  width  at  bottom,  and  4 
feet  in  depth  at  low- water,  would  require  the  removal  of  about  9,000 
cubic  yards  of  material.  Mr.  Darling's  estimate  of  cost  of  this  excava- 
tion, as  well  as  cost  of  removal  of  121  snags,  50  sunken  logs,  2,213  over- 
hanging trees,  and  two  sunken  fiat-boats,  amounts  to  a  trifle  over  $9,000. 

The  expenditure  of  the  above  amount  would  do  much  to  develop  a 
valuable  section  of  country. 

The  lighters  now  navigating  the  creek  are  not  required  to  be  regis- 
tered at  the  custom-house,  and  so  no  authentic  statistics  as  to  the  pres- 
ent commerce  of  the  creek  can  be  obtained. 

Should  the  creek  be  improved  for  steamboat  navigation  much  of  the 
overland  traffic  would  no  doubt  be  diverted  to  the  cheaper  mode  of 
transportation  by  water. 

Town  Creek  is  in  the  collection  district  of  Wilmington,  N.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers. 
Tdie  Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  john  p.  darling,  assistant  enqineer. 

United  States  Engineer  Office, 

Norfolk^  Fa,,  January  22,  1881. 
Captain:  I  beg  leave  to  submit  ray  report  of  the  survey  of  Town  Creek,  North  Car- 
olina, made  in  accordance  with  your  instructions  in  September,  1880,  with  accompany- 
injg  tracing. 

Town  Creek  is  a  tide- water  stream,  there  bein^  a  slight  rise  and  fall  of  the  tide  as 
far  up  as  Saw  Pit  Laudinc,  which  I  made  the  initial  point  of  my  survey.  Above  this, 
point  the  creek  forks,  making  several,  small,  crooken,  and  shallow  streams  throagh 
the  swamps,  which  are  on  about  the  same  level  with  the  water. 
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From  Saw  Pit  Landing  the  creek  takes  an  easterly  course  tbroncb  Brunswick  County, 
emptyiog  into  the  Cape  Fear  River  at  the  head  of  CampbelPs  Island,  about  8  miles 
below  Wilmington,  N.  C,  which  is  the  market  for  the  produce  of  this  section  of  the 
country,  consisting  chieflv  of  cotton,  rice,  and  naval  stores.  Nearly  all  of  these  are 
now  transported  across  the  country  by  wagon  a  distance  of  12  to  15  miles. 

There  are  two  or  three  liat-boats  on  the  creek,  but  it  takes  them  so  long  (about  a 
week)  to  make  a  trip  (as  thoy  have  to  wait  for  the  tide)  that  they  carry  little  of  the 
freight. 

The  width  of  the  creek  varies  from  40  to  450  feet,  but  the  general  average  is  about 
125  feet.  Cultivated  land  extends  along  the  banks  on  the  upper  part  of  the  creek 
from  Saw  Pit  to  Pine  Blulf.  Below  that  point  swamps  and  rice-ilelds  extend  to  the 
month. 

The  principal  obstructions  to  navigation  are  logs,  snags,  and  shoals.  The  shoals, 
four  in  number,  are  all  located  between  the  bridge  and  Hog-Wallow  Landing,  5  milea 
below  the  initial  point.  They  are  formed  by  sand-bars,  and  are  covered  with  grass, 
except  in  the  channel.  The  water  is  good  from  Saw  Pit  Landing  to  the  first  shoal, 
1,500  feet  below  the  bridge,  at  Russell's  Landing.  This  shoal  is  150  feet  in  length, 
with  30  to  35  feet  width  of  channel,  and  3.3  feet  of  water.  Shoal  No.  2  occurs  2,250 
feet  below  the  bridge,  is  190  feet  long,  width  of  channel  30  feet,*  and  depth  of  water 
1.6  feet.  No.  3  is  at  Tar  Landing.  This  shoal  is  700  feet  long,  and  would  require  the 
dredging  of  a  new  channel,  as  the  old  one  is  very  crooked  and  narrow. 

A  bhort  distance  below  Snowfield  there  is  a  sand-bar  formed  by  a  sunken  flat-boat. 
This  would  have  to  be  removed. 

There  is  still  another  shoal.  No.  4,  at  a  bend  a  short  distance  above  Hog- Wallow 
Landing.  This  one  is  only  120  feet  long,  with  a  depth  of  3.1  feet  of  water.  From 
this  landing  to  the  mouth  there  is  plenty  of  water,  varying  from  7  to  25  feet  in  depth, 
the  only  obstruction  being  logs  and  snags.  There  are  a  great  many  leaning  trees 
that  would  need  to  be  cut  and  hauled  away  (rom  the  banks  to  prevent  their  falling 
into  the  creek  hereafter. 

My  estimates  are  for  a  channel  60  feet  in  width  on  the  shoals  and  4  feet  deep  at  low- 
water. 

Table  of  estimates  for  improving  Town  Creek,  Xorth  Carolina, 


Place. 


Number. 


Description. 


Coat. 


Amonnt. 


ShoalNo.  1 689cnbic  yards  . 

Shoal  No.  2 1,330  cubic  yards 

Shoal  No.  3 6,637  cable  yards 

Shoal  No.  4 

Kemoving , 

Do!;*.*!.'."*.'.*.*.'.".'.'.'.*.*.'.".' 
Do 


Dredging . . 
,...do 

...do 

206  cubic  yards do 

121  snags Kemoving. 

60log» I do 

2,213  leaning?  trees do 

2sunken  flat-boats....!.... do 


fO  20 

20 

20 

20 

5  00 

3  00 

2  00 

300  00 


$137  M 

266  Of 

l,327  4i 

53  20 

005  00 

150  00 

4,426  00 

600  00 


Add  20  per  cent,  for  contingenoies  . 
Total 


7,565  40 
1, 513  Oft 


9,078  48 


I  was  unable  to  gather  any  statistics  of  the  amount  of  commerce,  as  the  craft  which 
navigate  the  creek  are  not  requiired  by  law  to  register  at  the  custom-house. 
The  port  of  entry  for  this  creek  is  Wilmington,  N.  C. 
Very  respectfully,  your  obedient  servant, 

Jno.  p.  Darijno, 
Jssistant  Engineer. 
Capt.  Chas.  B.  Philips, 

Corps  of  Engineers y  U,  S.  A. 


I   17. 
IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 

A  survey  of  this  river  was  called  for  by  the  river  and  harbor  act  of 
June  18,  1878,  and  was  made  under  the  direction  of  Mr.  S.  T.  Abert, 
United  States  civil  engineer,  in  October  and  November  of  that  year. 

His  report  upon  the  same  was  submitted  May  12, 1879,  and  was  printed 
65  E 
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in  the  Report  of  the  Chief  of  Engineers  for  1879,  Part  1,  pages  627-648. 
Reference  is  respectfully  requested  to  this  rei)ort  for  details  of  the  sur- 
vey, estimates,  statistics,  &c. 

The  act  of  Congress  of  March  3, 1879,  appropriated  $20,000  for  the 
work,  but  as  there  were  a  number  of  mill-dams  on  the  river,  the  owners 
of  which  were  unwilling  to  have  destroyed  without  compensation,  and 
no  provision  having  been  made  for  the  same,  no  work  was  done  in  that 
year. 

The  act  of  June  14. 1880,  appropriated  $20,000  additional  for  this  work, 
with  a  proviso  that  $6,000  of  the  same  might  be  expended  in  purchasing 
mill-dams. 

A  personal  conference  with  a  majority  of  the  owners  of  the  dams 
showed  that  while,  as  a  rule,  they  were  not  inimical  to  the  improvement 
of  the  river,  they,  knowing  of  the  $6,000  allotted  for  the  purpose,  desired 
compensation.  There  were,  however,  some  exceptions  to  this  rule,  two 
in  particular,  who  were  quite  willing  that  the  dams  should  be  removed 
that  the  river  might  be  improved. 

It  was  finally  decided  to  prepare  for  work,  and  in  September  last  the 
construction  of  machinery  for  this  purpose  was  commenced,  and  early 
in  November  following  a  bolster  scow  with  mast  and  boom  (hand  power), 
a  scow  for  floating  quarters,  and  a  small  stone  scow  had  been  completed. 

A  few  experimental  blasts  of  rock  were  made,  a«  were  also  sonle  ex- 
aminations of  the  river. 

The  cold  weather  necessitated  a  suspension  of  operations  until  April, 
1881,  when  the  construction  of  additional  working  plant  was  commenced. 
Owing  to  the  delays  in  procuring  machinery  active  operations  were  not 
commenced  until  June  6,  since  which  time  to  the  close  of  the  fiscal  year 
If  miles  of  the  river  have  been  cleared,  so  as  to  aftbrd  a  channel  safe 
and  direct,  3  feet  deep  at  low-water,  and  from  50  to  60  feet  wide,  com- 
mencing at  what  is  known  as  the  "  Old  Road  bridge"  crossing  (a  little 
above  the  Forth  Carolina  Railroad  Bridge),  which  was  selected  as  the 
initial  point  of  operations.  In  addition,  a  working  party  has  been  en- 
gaged in  making  a  narrow  channel  for  the  passage  of  the  flats  engaged 
on  the  work  in  the  portions  of  the  river  above,  to  transport  material, 
&c. 

The  work  accomplished  has  necessitated  the  removal  of  616  cubic 
yards  of  solid  rock  and  150  cubic  yards  of  bowlders ;  142  blasts  were 
made,  24Q pounds  dynamite  used,  272  linear  feet  of  IJ-inch  holes  drilled; 
55  logs,  trees,  and  snags  were  also  taken  out  of  the  river. 

For  the  details  of  the  work  reference  is  respectfully  requested  to  the 
report  of  Mr.  W.  H.  James,  assistant  engineer  in  immediate  charge, 
forwarded  herewith. 

The  riv^r  and  harbor  act  of  March  3, 1881,  appropriated  $12,001)  for 
continuing  this  work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  April  2,  which 
contemplates  carrying  out  the  original  plan  of  improvement,  viz,  to  pro- 
vide a  channel  2^  to  3  feet  in  depth  through  the  numerous  ledges  of  rock 
and  shoals  in  the  river. 

This  project  was  approved  by  the  Chief  of  Engmeers,  and  the  work 
will  be  conducted  accordingly. 

As  in  the  past,  the  work  will  continue  to  be  conducted  by  the  hire  of 
machinery  and  labor  and  the  purchase  of  material  in  open  market. 

The  appropriations  for  the  work  have  been — 

March  3,  1879 |20,()00  OO 

June  14,  1880 20,000  00 

March  3,  1881 12,000  00 
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Money  statement 

July  1,  1880,  amount  available $40,000  00 

Amount  appropriated  by  act  approved  March  3,  1881 12, 000  00 

152,000  00 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 4,275  61 

July  1, 1881,  outstanding  liabiUties 4,105  28 

8,380  89 

July  1,  1881,  amount  available 43,619  11 

Amount  (estimated)  required  for  completion  of  existing  project 36, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883,    36, 000  00 


REPORT  OF  MR.   WILLIAM  H.  JAMES,  ASSISTANT  ENGINEER. 

Salisbury,  N.  C,  July  1,  1881. 

Captain  :  I  have  the  honor  to  submit  annual  report  of  operations  in  improving  the 
Yadkin  River,  North  Carolina,  during  the  year  ending  30th  June,  1881. 

For  improving  Yadkin  River  an  appropriation  of  ^0,000  was  made  March  3,  1879. 
Another  of  $20,000  was  made  June  14,  1880,  and  a  third  of  $12,000  March  3,  1881. 

A  survey  of  the  Yadkin  River  was  made  in  the  autumn  of  1878,  for  a  full  report  of 
which,  and  estimates  for  improvement,  the  resources  and  productions  of  the  country, 
&c.,  reference  is  made  to  the  annual  report  of  the  Chief  oi  Engineers  for  1879,  Appen- 
dix G  16. 

The  project  under  which  work  has  been  done  nnder  the  two  first  appropriations  is 
"  to  provide  a  channel  of  2^  to  3  feet  depth  at  mean  low-water  for  light- draught  steam- 
ers, by  means  of  rock  and  gravel  excavations  and  the  construction  of  wing-dams  where 
necessary,  from  the  railroad  crossing  near  Salisbury,  N.  C,  to  the  foot  of  Bean  Shoal " 
(a  distance  of  64^  miles) ;  "  also  the  removal  of  such  snags  and  overhanging  trees  as  may 
be  encountered." 

For  the  reasons  set  forth  in  the  last  Annual  Report  of  1880,  Appendix  H  17,  that  "  no 
definite  understanding  as  to  the  amount  of  claims  for  damages  to  citizens  owning  dams 
crossing  this  portion  of  the  river  by  the  proposed  improvement  had  been  arrived  at, 
and  to  avoid  any  subsequent  claims  for  such  damages  to  existing  structures  on  the  part 
of  the  mill-owners,"  no  portion  of  the  first-named  appropriation  had  been  expended  up 
to  30th  June,  1880. 

There  appearing  no  prospect  of  coming  to  an  nnderstanding  with  mill-owners,  in 
September  last  it  was  deemed  advisable  by  the  engineer  oflicer  in  general  charge  to 
make  preparations  for  work,  partly  with  a  view  to  stimulate  these  mill-owners  to  com- 
ing to  some  conclusion ;  and  m  pursuance  thereof  a  hoister-scow,  with  mast  and  boom 
and  hand  capstan,  purchased ;  also  a  floating  quarters-scow,  suited  to  accommodate 
some  thirty  men,^nd  a  small  scow  for  transporting  stone  were  constructed,  and  somo 
examinations  of  the  river  made  by  Mr.  Frank  Brown,  the  overseer  in  immediate  charge 
at  the  time.  Except  examinations  of  the  river,  nothing  further  was  done  until  April, 
18S1,  during  which  month  materials  were  ordered  and  some  collected  for  completing 
the  required  plant  for  work. 

On  the  15th  April  I  received  orders  from  the  late  Capt.  C.  B.  Phillips,  Corps  of  Engi- 
neers, to  proceed  to  Salisbury,  N.  C,  and  take  immediate  charge  of  "  improving  Yad- 
kin River" ;  which  I  formally  did  on  the  25th  April,  1881. 

The  construction  of  a  second  hoister-scow,  with  hand  capstan  power  and  equip- 
ments, a  floating  quarters-scow  for  about  fifty  men,  and  four  scows  for  tran.sporting 
stone,  was  at  once  commenced  and  pushed  to  completion ;  also  two  "  Becket  and  Mc- 
Dowell "  steam  hoisting-engines  of  nominally  fourteen  horse-power  each,  and  two  Rand 
steam  drills  bargained  for  to  be  delivered  here  by  27th  May  last,  but  only  received  on 
the  26th  June,  1881.  This  machinery  will  at  once  be  put  on  hoister-scows,  and  will 
greatly  facilitate  work. 

Plans  are  being  prepared,  but  not  yet  matured,  for  an  attachment  to  one  of  the 
hoisters  for  light  dredging,  which  attachment  will  not  probably  be  needed  for  this 
season.  On  6th  June  last  work  on  the  river  was  commencea,  with  a  hand-power  bolster 
and  stone  and  quarter  scows,  at  a  point  near  and  above  the  piers  of  "  Old  Road  Bridge  " 
(a  little  above  railroad-bridge  crossing),  which  point  for  commencing  operations  was 
selected  for  the  reason  that  the  management  of  the  North  Carolina  Railroad  Company 
propose  to  build  a  turn-out  up  to  this  point,  as  the  most  suitable  one  for  making  con- 
nection with  steamers  on  the  Yadkin. 

Since  June  6,  three  ledges  of  hard  rock  have  been  cut  through,  one  near  and  above 
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Sower's  Ferry,  and  two  near  and  above  Old  Road  Bridge,  with  a  straifflit  channel 
through  them  of  from  50  to  60  feet  clear  width;  and  a  quantity  of  bowlders,  trees, 
logs,  and  snags  taken  out  from  the  bottom  of  the  river,  giving  a  safe  and  very  direct 
channel-way  of  3  feet  depth  at  mean  low-water  along  the  river  near  left  bank  for  a  dis- 
tance of  If  miles  up  and  above  Old  Road  Bridge.  In  this  work  600  cnbic  yards  of 
'  solid  rock  were  blasted  and  removed,  and  150  cubic  yards  bowlders  and  55  trees,  logs, 
and  snags  taken  out;  125  blasts  made,  250  linear  feet  of  l^-inch  holes  drilled,  and  Ss 
pounds  dynamite  used.  Another  force,  with  bolster  No.  2,  is  opening  a  passage  down 
the  river  from  **  Swicecood's  Mill''  to  Old  Road  Bridge,  a  distance  of  20.3  miles,  through 
the  numerous  ledges  of  rock  encountered;  said  passage  to  be  of  25  feet  width  and  of 
depth  to  allow  free  passage  up  and  down  the  river  loi  our  scows  and  boats,  for  con- 
venience of  work  and  transportation  of  supplies. 

On  this  latter  work,  at  *'  Big  Rock  Shoai,''  six  blasts  were  made,  10  linear  feet  drill- 
ing done,  and  4  cubic  ^^ards  rock  removed.  At  '^Barnes  fish  dam  "  eleven  blasts  were 
made,  12  linear  feet  drilling  done,  12  cubic  yards  rock  taken  out,  and  15  pounds  dynam- 
ite used  in  all. 

The  surveys  of  that  portion  of  the  Yadkin  River  lying  between  ^'Hairston's  Ferry" 
and  the  railroad  bridge  crossing  near  Salisbury  appear  to  have  been  made  at  a  flush 
stage  of  water,  when  it  was  difficult  and  hardly  possible  to  make  a  close  estimate         | 
of  amount  and  cost  of  required  work,  and  this  report  of  work  done  in  June,  1881,  shows         i 
its  amount  and  cost  to  be  much  greater  than  was  contemplated  in  estimate.    The 
surveys  higher  up  the  river  having  been  made  under  much  more  favorable  circumstances,         I 
estimates  based  upon  them  will  doubtless  approximate  much  more  closely  to  cost.    It         i 
IS  to  be  considered  that  cost  of  labor,  materials,  aud  hauling  is  much  higher  than  at         | 
the  time  the  survey  was  made,  owing  in  great  mensnre  to  the  high  prices  now  offered 
and  paid  in  this  re^on  by  railroads  and  mining  companies.    It  has  been  lm]>osib1o  (o 
come  to  any  definite  understanding  with  mill-owners  as  to  what  tbev  will  claim  at 
damages  for  injuring  or  destroying  tlieir  dams  in  passing,  except  that  all  above  Swice- 
good's  propose  to  gauge  their  claims  by  what  is  x)aid  to  Swicegoo<1,  who  claims  $3,000, 
which  is  quite  too  much,  the  mill  being  pretty  well  worn  out,  and  the  water-power        ' 
can  hardly  be  said  to  belong  to  the  Swicegoods  beyond  the  center  of  the  river. 

The  owner  of  the  risht  bank  (Hairston)  is  very  anxious  for  the  improvement  to  go  i 
on,  and  authorizes  and  desires  us  to  break  down  his  end  of  the  dam,  which  he  claims  j 
is  there  only  by  sufference,  and  that  hindering  the  improvement  will  be  a  serious  j 
injury  to  his  property.  To  destroy  Hairston's  end  of  tlie  dam  and  blast  out  a  few  { 
bowlders  near  right-bank  would  very  seriously  injure,  if  not  destroy,  Swicegood's  water- 
power.  The  improved  channel  should*  however,  be  along  left  bank ;  one  along  right  i 
bank,  though  much  more  direct,  would  be  very  costly.  ' 

It  is  not  improbable  that  Swicegood  may  yet  consent  to  compromise  on  $1,200  or 
$1,500,  or  the  cost  of  a  steam-engine  of  power  to  run  a  mill  of  equal  or  greater  capacity        ; 
than  his,  in  which  case  reasonable  terms  may  probably  be  made  with  miU-owuen 
above. 

Very  respectfully,  your  obedient  s^jrvant, 

Wm.  H.  James, 
AsaUtant  Engineer. 

Capt.  James  Mercur, 

Corps  of  Enginefn'Bf  U,  S,  A. 


COMMERCIAL  STATISTICS. 

Salisbury,  N.  C,  July  23,  1881. 
Captain:  The  following  were  the  principal  agricultural  nroducts  for  the  year  \^ 
of  that  part  of  the  valley  of  the  Yadkin  River  that  will  seek  a  market  by  way  of  ths 
Yadkin  when  improved  under  existing  project  from  the  bridge  of  the  North  Carolins 
Railroad  up  to  the  foot  of  Bean  Shoals,  a  distance  of  64|  miles,  viz : 

Indian  corn bushels..  1,003, 125 

Wheat do....     169,634 

Oats do....     226.770 

Rye do....        8,456 

Buckwheat do 3iU 

Barley do 57 

Tobacco pounds..  1,278,311 

Cotton balee..  409 

Very  respectfully,  your  obedient  servant, 

Wm.  H.  Jamk8, 
Aniitant  Engin^r, 
Capt.  Jamks  Mercur, 

Corps  of  Engineers,  £7".  iS.  A. 
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I  i8. 

IMPROVEMENT  OF  GREAT  PEE  DEE  RIVER,  SOUTH  CAROLINA. 

An  appropriation  of  $7,000  for  the  improvement  of  this  river  was  made 
by  the  river  and  harbor  act  of  Jnne  14, 1880.  A  survey  of  this  river  was 
ordered  by  the  act  approved  March  3, 1879.  The  examination  was  made 
daring  the  months  of  October  and  November,  1879,  and  a  report  upon 
same,  accompanied  by  a  plan  and  estimate  of  cost,  was  submitted  March 
5, 1880. 

The  proposed  improvement  consists  in  removing  all  obstructions,  both 
natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  9  feet  as  high 
as  "Smith's  Mills,''  aoout  46  miles  above  the  confluence  of  the  Pee  Dee 
and  Waccamaw  rivers,  and  to  secure  a  navigable  depth  of  3^  feet  as  high 
as  the  town  of  "Cheraw,"  a  distance  of  149  miles  above  the  confluence 
of  the  rivers  above  mentioned. 

This  work  was  estimated  to  cost  $25,520. 

A  project  for  the  expenditure  of  the  appropriation  ($7,000)  was  sub- 
mitted to  the  Chief  of  Engineers  June  24, 1880,  and  by  him  approved. 

This  project  contemplated  carrying  out  the  work  as  indicated  above, 
and  as  the  work  was  of  such  character  as  to  be  difficult  of  exact  specifi- 
cation, it  was  to  be  done  by  the  hire  of  machinery  and  labor  and  pur- 
chase of  material  in  open  market. 

While  the  work  could,  without  doubt,  be  more  economically  conducted 
by  steam  than  hand  power,  the  appropriation  was  small,  and  it  was 
deemed  injudicious  to  expend  so  large  a  portion  of  it  as  would  be  neces- 
sary in  the  construction  of  steam  bolster,  &c.  Hand  power  was  there- 
fore resorted  to,  and  in  September  last  the  construction  of  the  following 
"plant"  was  commenced.  One  flat  fitted  up  with  hoisting  derrick,  one 
working  flat,  two  flats  for  quarters,  and  several  small  boats. 

This  working  plant  was  sent  up  the  Pee  Dee  early  in  November,  to 
"Pocket  Landing,"  about  170  miles  above  Georgetown,  and  between 
"Little  Bluff"  and  "Cheraw,"  which  was  the  point  on  the  river,  accord- 
ing to  the  testimony  of  captains  and  pilots  of  steamers,  where  the  ob- 
structions to  navigation  were  the  most  serious. 

From  the  report  of  Mr.  H.  Heth,  assistant  engineer  in  charge  of  the 
work,  the  following  extracts  are  made : 

«  •  •  «  «  «  • 

Work  was  commenced  at  "Pocket  Landing'*  abont  the  lOtli  of  November,  1880,  and 
prosecuted  vigorously  until  the  Istof  January,  1881.  Some 250  logs  and  sunken  trees 
were  removed  from  the  channel  of  the  river,  and  1  mile  or  more  of  trees,  likely  to  bo 
washed  into  the  river  by  fresh-its,  w^re  felled  and  cut  up. 

The  frequent  rises  in  the  river  during  the  month  of  January  convinced  me  that  it 
would  be  unwise  and  altogether  impossible  to  attempt  to  continue  the  work  during 
the  winter  and  early  spring  months.  Work  was  therefore  suspended  during  the  latter 
part  of  January ;  all  hands  discharged  save  such  as  were  absolutely  necessary  to  guard 
the  government  property  during  the  season  of  high-water. 

The  work  was  resumed  in  June  1881,  and  the  remaining  obstructions  to  navigation 
in  the  "  Pocket,"  consisting  of  36  large  logs,  two  of  which  were  blasted  to  release  them 
from  the  sand,  were  taken  out.    A  number  of  smaller  logs  were  also  removed.    The 

banks  of  the  river  were  also  trimmed  of  overhanicing  trees. 

•  «  *  «  «>«  • 

The  act  of  March  3, 1881,  appi-opriating  $6,000  for  continuing  the  improvement  of 
the  Great  Pee  Dee,  directs  that  the  appropriation  shall  be  expended  between  "Little 
Bluff"  and  "  Cheraw."  The  next pointsi  shall  attack  will  be  ** Tiger's  Head,"  a  few 
miles  above  "  Litttle  Bluff;"  of  course  between  "Little  Bluff"  and  **  Cheraw"  a 
practicable  channel  for  steamers  will  be  obtained  at  this  point,  by  removing  sunken 
logs  and  other  obstructions,  in  the  same  way.  I  propose  to  proceed  up  the  river, 
working  at  those  points  where  navigation  is  now  obstructed. 
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The  articles  of  commerce  which  have  passed  down  the  Great  Pee  Dee  by  the  ateam- 
ers  now  plying  on  its  waters  during  the  past  year  are  approximately  as  follows : 

Cotton bales..  30,000 

Naval  stores J barrels..  80,000 

Lumber feet..  6,000,000  to  8,000.000 

These  boats  have  transported  up  the  river  during  the  same  time  large  quantities  of 
provisions  and  com ;  also  about  25, 000  tons  of  guano. 

It  is  very  confidently  believed,  and  I  think  with  reason,  that  when  the  channel  is 
opened  to »"  Cheraw,"  as  contemplated  in  Captain  Phillips's  report  of  March  5,  IscO, 
the  commerce  on  the  Great  Pee  Doe  will  be  greatly  increased ;  at  present  many  thou- 
-sand  bales  of  cotton,  which  would  assuredly  seek  water  transportation,  are  annually 
hauled  many  miles  to  the  railroad. 

The  Great  Pee  Dee  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

The  appropriations  for  this  work  have  been  : 

Juno  14,1880 $7,000  (tO 

March  3,  1861 6,000  OO 

813,000  m* 
Money  statement, 

July  1,  1880,  amount  available $7,000  00 

Amount  appropriated  by  act  approved  March  3, 1881 6, 000  00 

$13,000  00 

Jnlv  1,  1881,  amount  expended  during  fiscal  vear,  exclusive  of 

outstanding  liabilities  July  1,  1880 5,688  39 

July  1,  1881,  outstanding  liabilities 527  04 

6,215  43 

July  1,  1881,  amount  available 6,784  57 

Amount  (estimated)  required  for  completion  of  existing  project 12, 520  Oi» 

Amount  that  can  be  x>rolitably  expended  in  fiscal  year  ending  Jane  30, 1883.  12, 520  «Xl 


I   19. 
IMPROVEMENT  OF  WACCAMAW  RIVER,  SOUTH  CAROLINA- 

An  appropriation  of  815,000  was  made  for  the  improvement  of  this* 
river  by  act  of  Coiifjress  approved  June  14, 1880.  A  survey  of  the 
river  had  been  ordered  in  the  river  and  harbor  act  of  March  3, 1879. 
This  survey  was  conducted  in  Xovember  and  December  of  that  yesir, 
and  a  report  upon  same,  with  estimated  cost  of  improvement,  was  sub- 
mitted to  the  Chief  of  Engineers  March  6, 1880. 

The  plan  of  improvement  proposed  was  to  secure  ^  channel  12  feet  in 
depth  from  Winyah  Bay  to  Oonwayborough,  a  distance  of  (^  miles,  by 
dredging  at  four  shoals,  the  estimated  amount  of  material  to  be  remove*! 
being  37,400  cubic  yards,  and  above  Oonwayborough  to  clear  the  river 
bed  of  obstructions,  such  as  snags,  sunken  logs,  &;c.,  to  cat  down  and 
clear  away  fallen  and  overhanging  trees,  and  to  remedy  a  few  abrupt 
bends  by  simple  '*  cut-offs.''  ^ 

The  total  estimated  cost  of  this  work  was  $29,370. 

As  the  appropriation  was  only  one-half  of  the  estimated  cost,  it  was 
deemed  advisable  to  confine  operations  to  the  portion  of  the  river  below 
Oonwayborough,  as  this  would  be  of  the  greatest  advantage  to  the  in- 
terests involved.  Work  during  the  past  fiscal  year  has  been  devotetl 
to  securing  the  necessary  depth  of  water  in  the  river  from  Winyah  Bay 
up,  the  project  having  received  the  sanction  of  the  Ohief  of  Engineers. 

In  October,  1880,  proposals  were  invited  for  dredging  37,400  cubic 
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yards  of  material,  but  either  the  work  was  not  of  suflBcient  extent  to 
justify  a  contractor  in  the  risk  of  sending  a  plant  to  this  river,  or  from 
some  other  cause,  no  bids  were  received.  It  was  also  found  impossible 
to  hire  a  dredge  with  the  necessary  outfit  except  at  exorbitant  prices. 
In  the  meantime  several  careful  reconnaissances  of  the  river  were  made 
by  the  assistant  in  charge,  which  satisfied  him  that  dredging  alone 
would  only  be  a  temporary  benefit. 

Under  these  circumstances  a  modified  project  was  submitted  to  the 
Chief  of  Engineers,  February  19, 1881,  which  contemplated  the  con- 
stniction  of  jetties  and  dikes  at  the  following-named  localities,  viz : 

Yards  long. 

1.  Oat  Bed  Shoal,  jetty 250 

2.  Above  the  shoal,  dike 400 

3.  Needle's  Eye  Shoal,  jetty 300 

4.  North  Landing  Shoal,  jetty 900 

5.  Boathouse  Shoal,  jetty 200 

6.  Above  the  shoal,  dike - 150 

7.  Jackson's  Bluff  Shoal,  two  jetties  (Mount's  Landing)  each 100 

K  Above  the  shoal,  dike 400 

9.  Cox's  Shoal,  five  jetties ;  total -^.  750 

10.  Dike  to  cut  off  Loggy  Creek 35 

11.  Little  Needle's  Eye  Shoal,  dike 100 

12.  Burroughs' Cut,  dike 200 

It  being  expected  that  the  contraction  of  the  water-way  would,  by 
accelerating  the  current,  scour  out  the  sand  shoals,  and  that  dredging 
would  not  be  necessary. 

This  modified  project  was  duly  approved,  and,  with  the  sanction  of 
the  Chief  of  Engineers,  an  open  agreement  was  entered  into  with  Capt. 
T.  W.  Daggett,  of  Conwayborough,  to  fumisji  the  necessary  steam 
hoisting  and  pile-driving  machinery,  with  crew,  furnish  fuel,  &c.,  at  the 
rate  of  $25  per  day  of  ten  huors  for  such  a  time  as  it  might  be  needed, 
and  gave  satisfaction. 

From  the  report  of  the  assistant  engineer  in  charge,  Mr.  H.  Heth, 
who  has  had  the  immediate  supervision  of  the  work,  I  make  the  follow- 
ing extracts,  giving  the  details  of  the  operations : 

Captain  Daggett  commenced  work  iu  March  last,  the  point  selected  was  the  '*  Needle's 
Eye  Shoal,"  the  worst  by  far  between  *  *  Buck's  T  Jpner  Mill "  and  Georgetown,  Don  ble 
rows  of  piles  were  driven  from  a  point  above  the  shoal,  cutting  off  a  marsh  and  creek, 
which  caused  the  shoal  originally  to  form;  a  second  double  row  of  piles  were  driven 
from  a  point  on  the  opposite  bank  of  the  river,  at  an  angle  of  about  45°  with  the  first, 
the  object  being  to  contract  the  current  (and  hence  accelerate  it)  as  directly  as  possi- 
ble upon  the  shoal,  hoping  thus  to  scour  out  a  deeper  channel.  Before  the  driving  of 
the  piles  necessary  to  complete  this  work  was  finished,  the  good  people  owning  saw- 
mills above  the  work,  as  well  as  those  transporting  naval  stores  to  the  North,  became 
nervous  about  the  delay,  and  grumbled  a  good  deal .  I  had  applied  for  and  received 
permission,  when  necessary,  to  employ  a  tug-boat  to  drag  these  shoals.  I  determined 
to  avail  myself  of  this  permission,  and  chartered  a  tug  at  this  place.  On  reaching  the 
"  Needle's  Eye  Shoal "  I  had  the  water  in  her  forward  tank  pumped  out;  this  of  course 
depressed  the  stern  of  the  tug.  The  tug  was  then  tied  to  a  tree  by  a  hawser,  and  her 
propeller  brought  over  the  sand-bar,  and  work  was  commenced  by  setting  the  ma- 
chinery In  motion;  the  sand  commenced  at  once  to  boil  up,  and  verv  soon  soundings 
showed  that  where  we  only  had  had  9  feet  of  water,  we  now  had  12  feet.  Of  course  a 
ridge  was  found  below;  this  was  attacked  in  a  similar  manner,  and  the  result  of  the 
work  on  one  low-tide  gave  us  from  12  to  13  feet  of  water  where  only  9  and  10  feet  were 
previously  to  be  had.  Since  this  work  with  the  tug,  no  vessel  has  been  detained  on 
the  much  dreaded  **  Needle's  Eye  Shoal."  The  next  work  done  was  on  the  **Oat  Bed 
Shoal, "  where  two  jetties  were  made  similar  in  all  respects  to  those  on  the  "Needless 
Eye."  The  space  between  the  rows  of  piles  is  being  filled  up  bv  brush,  which  is 
weighed  down  by  logs.    The  jetties  on  the  "Oat  Bed  Shoal,"  so  far  as  driving  the 
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piles  is  concerned,  have  been  completedi  bnt  the  filling  in  is  still  to  be  done.    Captain 
Daggett  is  now  at  work  driving  piles  on  what  is  known  as  ''Monnt*B  Landing  Shoal.'' 

The  Waccamaw  River  takes  its  rise  in  Waccamaw  Lake,  North  Carolina:  the 
distance  from  the  lake  to  Georgetown,  S.  C,  is  about  242  miles.  The  river  skirta 
the  coast  its  entire  length,  the  distance  from  the  ocean  varying  from  2  to  17  miles. 
The  peninsula  thus  formed  is  very  productive  and  said  to  be  as  fine  ^  cattle  range  as 
can  be  found  this  side  of  Texas. 

Large  forest-s  of  live  oak,  white  oak,  and  red  oak  are  found.  Phosphates  and  valu- 
able marls  crop  out  at  several  points  on  the  Waccamaw.  It  is  believed  that  when  this 
river  is  opened  to  the  navigation  of  ocean-going  vessels  as  far  up  as  Conwayborough  n 
railroad  will  be  built  from  this  point  to  "Cheraw,"  via  **Manon,"  Little  Rock,  and 
Benetsville.  It  is  confidently  claimed  that  when  the  present  improvement  is  completed 
the  business  now  done  on  the  Waccamaw  will  be  doubled  in  three  years. 

Thirty  miles  below  Lake  Waccamaw  the  Waccamaw  branches  to  the  eastward  through 
"Juniper  Creek,"  which  forms  a  junction  with  "Middle  River"  and  "Fawn  Creek^*' 
thus  making  the  Waccamaw  River  an  important  factor  in  the  coast  line  interoceanic 
navigation.  The  late  Capt.  C.  B.  Philips,  in  his  letter  of  March  G,  1880,  to  the  Chief  of 
Engineers,  says,  in  concluding  communication :  "  The  late  Lieut.  Col.  James  Kearney, 
Topographical  Engineers,  called  the  attention  of  the  government  to  the  importance 
of  this  stream  in  tnis  connection  more  than  forty  years  ago." 

The  opening  of  the  "Santee  River"  to  "  Winyah  Bay,"  via  Mosquito  Creek,  will 
give  inside  navigation  from  this  river  (the  Waccamaw)  to  St.  John,  Florida ;  open  up 
wie  Waccamaw  to  the  Cape  Fear  River,  then  connecting  with  the  proposed  extension 
of  the  Albemarle  and  Chesapeake  Canal,  and  we  will  nave  an  inside  route  on  tide- 
water the  most  of  the  way  from  Cape  Cod  to  Florida. 

The  commerce  on  the  Waccamaw  is  carried  on  by  steamers  and  sea-going  vessels 
drawing  about  11|  feet  of  water.  It  consists  mainly  in  the  following  articles  and 
amounts  annually : 

Lumber feet..  12,000,000 

Shingles number..     6,500,000 

Naval  stores barrels..        108,000 

Cotton bales..  1,200 

The  actof  March  3, 1881,  appropriated  $10,000  for  continuing  this  work. 
A  project  for  the  expenditure  of  this  sum  was  submitted  to  Uie  Chief  of 
Engineers  April  8, 1881,  which  has  been  duly  approved. 

It  is  proposed  to  continue  the  same  general  plan  of  improvement  and 
conduct  operations  as  have  been  done  the  past  year,  first^  in  the  river 
below  Conwayborough,  and  afterwards,  should  funds  x>ermit,  above  that 
point. 

The  Waccamaw  River  is  in  the  collection  district  of  Georgetown,  8.  C. 

The  appropriations  for  this  work  have  been — 

June  14,  1880 $15,000 

March  3,  1881 10,000 

25,000 

Money  statement 

July  1,^1880,  amount  available |;15,000  00 

Amount  appropriated  by  act  app^ved  March  3,  1881 10, 000  00 

125,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1880 3,360  29 

July  1,  1881,  outstanding  Uabilities 2,585  51 

^ 5,954  80 

July  1, 1881,  amount  avaiUble 19,045  20 

Amount  (estimated)  required  for  completion  of  existing  project 4, 370  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.      4, 370  00 
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I  20. 

IMPROVEMENT  OF  8ANTEE  RIVER,  SOUTH  CAROLINA. 

The  river  and  harbor  act  of  March  3, 1879,  directed  an  examiDation 
or  survey  of  this  river. 

The  examination  was  made  during  the  month  of  November  of  that 
year,  and  a  report  thereon,  accompanied  by  maps  and  estimates  of  cost 
of  proposed  improvements,  was  submitted  April  14, 1880,  and  may  be 
found  in  the  Eeport  of  the  Chief  of  Engineers  for  1880,  part  1 ,  page  916. 

The  im|,rovement  proposed  was  by  the  removal  of  all  obstructions, 
natural  and  artificial,  to  secure  a  free  navigation  of  7  feet  at  a  low  stage 
of  water  up  to  Wright's  Bluffy  about  154  miles  from  the  ocean,  and  a 
depth  of  5  feet  over  the  remaining  30  miles  of  the  river,  or  to  the  con- 
fluence of  the  Wateree  and  Congaree  rivers. 

It  was  also  proposed,  as  the  bar  at  the  mouth  of  the  Santee  afforded 
but  little  water,  and  would  be  diflScult  and  expensive  to  improve,  to 
deepen  and  straighten  a  natural  waterway  known  as  '*  Mosquito  Creek,'' 
by  which  vessels  from  the  Santee  would  have  an  outlet  through  "Win- 
yah  Bay"  to  the  ocean. 

The  estimate  for  this  proposed  work,  including  the  canal  via  "  Mosquito 
Creek,"  50  feet  wide  and  7  feet  deep,  was  $104,427.40. 

The  act  of  Congress  of  March  3, 1881,  appropriated  $22,000  for— 

Improving  Santee  River,  South  Carolina,  by  deepening  and  straightening  its  outlet 
to  Wiuyah  Bay,  through  Mosquito  Creek. 

A  project  for  the  expenditure  of  this  amount  has  been  called  for  by 
the  Chief  of  Engineers,  but  before  submitting  it  a  more  exact  survey 
of  the  creek  will  be  made  than  was  possible  at  the  time  of  the  general 
examination  of  the  river. 

The  appropriation  named  herein  is  the  only  one  that  has  been  made 
for  this  work. 

The  Santee  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

Money  statement 

Amount  appropriated  by  act  approved  March  3, 1881 $22, 000  00 

July  1,  1881,  amount  available 22,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 82, 427  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1883.  55, 000  00 


I    21. 

IMPROVEMKNT  OF  WATEREE  RIVER  BELOW  CAMDEN,  SOUTH  CAROLINA. 

The  act  of  Congress  approved  June  14, 1880,  directed  an  examination 
or  survey  of  this  river. 

The  survey  waa  made  in  October  and  November  of  that  year,  and  a 
report  on  the  same,  accompanied  by  plan  and  estimate  of  cost  of  improve- 
ment, was  submitted  January  15  last,  and  will  be  found*printed  in  House 
Ex.  Doc.  No.  61,  Forty-sixth  Congress,  third  session. 

The  improvements  proposed  con^st  in  the  removal  of  all  obstructions, 
both  natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  4  feet 
fix)m  Camden  to  the  confluence  of  the  Wateree  and  Congaree,  a  distance 
of  64  miles. 
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The  estimated  cost  of  the  improvement  is  about  $54,000. 

The  act  of  Congress  approved  March  3, 1881,  appropriated  $8,000  for 
this  work. 

A  project  for  the  expenditure  of  this  sum  was  submitted  May  28,  and 
has  been  approved  by  the  Chief  of  Engineers. 

The  project  contemplates  carrying  out  the  work  indicated  above, 
commenced  at  those  portions  of  the  river  most  in  need  of  improvement. 

The  work,  owing  to  its  varied  character,  will  be  conducted  by  the 
hire  of  machinery  and  labor  aild  the  purchase  of  material  in  open  mar- 
ket. The  appropriation  referred  to  herein  is  the  only  one  that  has  been 
made  for  this  work. 

To  complete  the  work  proposed  will  require  a  further  appropriation 
of  $45,991.60,  part  of  which  will  be  devoted  to  dredging  through  "  Cut- 
oflfs.'' 

The  Wateree  River  is  in  the  coUection  district  of  Georgetown,  S.  C. 

Money  atatetnent 

Amonnt  appropriated  by  act  approved  March  3, 1881 $8,000  00 

July  1,  1>?«1,  amount  available 8,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 45,991  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1883.  45, 991  60 


srrvev  op  wateree  river,  from  ca^iden,  south  carolina,  to 

its  mouth. 

Unjted  States  Enoineer  Office, 

Norfolky  Va.j  January  15, 1881. 

General  :  Your  letter  of  June  17  last  placed  me  in  charge  of  an  ex- 
amination or  survey  of  the  "  Wateree  Eiver  from  Oamden,  S.  C,  to  its 
mouth,"  said  examination  or  survey  having  been  provided  for  in  the 
river  and  harbor  act  of  Congress  approved  June  14, 1880. 

I  assigned  the  field  work  to  a  party  in  charge  of  Mr.  J.  P.  Darling, 
assistant  engineer,  ♦  •  •  and  tracings  from  the  resulting  maps, 
two  in  number,  together  with  his  own  report  ui)on  the  survey,  are  trans- 
mitted herewith.    ♦    ♦    ♦ 

The  Wateree  River  is  merely  a  continuation  of  the  Catawba  Eiver, 
which  rises  in  the  western  part  ofXorth  Carolina,  receives  its  name  at  the 
confluence  of  the  Catawba  and  Wateree  Creek,  and  retains  it  until  it 
unites  with  the  Congaree  River,  when  it  is  known  as  the  Santee,  which 
finally  empties  into  the  Atlantic  at  a  i)oint  about  10  miles  south  of  Win- 
yah  Bay,  South  Carolina. 

The  upper  portion  of  the  Wateree  is  a  rapid  mountainous  stream, 
with  a  fall  of  over  4  feet  to  the  mile.  Below  Oamden,  however,  the  fall 
is  less,  and,  the  river  could  be  made  navigable  for  light-draught  steamers 
without  a  very  great  outlay.  One  such  steamer  now  plies  upon  tiie 
river,  engaged  solely  in  local  trafBic.  The  main  obstruction  to  naviga- 
tion are  f^Ulen  and  overhanging  trees,  snags,  stumps,  &c.,  and  a  few 
very  abrupt  bends,  around  which  it  is  aifficidt  to  pass. 

The  country  through  which  the  Wateree  flows  is  very  fertile,  and  a 
communication  to  the  sea  via  Santee  River  would  do  much  to  develop 
its  resources. 

Any  plan  for  the  improvement  of  navigation  of  this  river  should  con- 
template the  removal  of  all  obstructing  logs  and  snags,  and  the  cutting 
off  of  five  projecting  points. 
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In  the  estimates  submitted  herewith^  a  channel  80  feet  in  width  and 
4  feet  in  depth  at  lowest  stage  is  proposed  at  the  cnts  off. 

Mr.  Darling  estimates  that  an  expenditure  of  about  $54,000  would 
be  required  to  accomplish  the  above. 

It  appears  to  me  that  this  amount  might  be  expended  upon  the  river 
to  good  advantage.  If  appropriated,  the  whole  amount  could  be  profit- 
ably expended  during  a  single  fiscal  year. 

An  examination  of  this  river  was  made  under  my  direction  during  the 
fall  of  1879,  and  attention  is  respectfully  called  to  Senate  Executive 
Document  ISo.  161,  Forty-sixth  Congress,  second  session,  in  which  my 
report  upon  same  will  be  found. 

The  Wateree  River  is  in  the  collection  district  of  Georgetown,  S.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  johx  p.  darlixo,  assistant  bxoixeer. 

United  States  Engineer  Office, 

Norfolk,  Va.,  January  13, 1880. 

Captain  :  1  have  the  honor  to  submit  the  following  report,  of  a  snrvey  of  the 
Wateree  River  from  Camden,  8.  C,  to  its  mouth,  made  under  your  direction  during 
October  and  November,  18H0.  The  accompanying  tracings,  two  in  number,  show  the 
meanderinjB^s  of  the  stream  and  depth  of  water  at  an  unusually  low  stage,  according 
to  the  testimony  of  the  people  along  the  route. 

The  general  course  of  the  river  is  southerly, with  some  very  large  bends  and  many 
abrupt  crooks.  The  upper  portion  flows  through  Kershaw  County,  and  farther  down 
it  forms  the  boundary  between  Sumter  and  Richland. 

The  present  head  of  navigation  is  at  Camden,  a  flourishing  and  prosperous  town, 
with  upwards  of  3,000  inhabitants.  It  is  the  center  of  traSe  for  the  surrounding 
counties,  which  are  classed  among  the  most  fertile  in  the  State. 

There  are  some  very  large  cotton,  rice,  and  com  plantations  along  the  course  of  the 
river,  but  the  exact  amount  of  their  productions  cannot  be  ascertained  because  of 
their  different  channels  of  transportation. 

The  distance  from  Camden  to  the  mouth  is  64.34  miles,  where,  by  confluence  with 
the  Congaree  River,  it  forms  the  Santee,  the  principal  river  of  the  State,  forming 
thereby  a  link  in  a  chain  of  rivers  from  Western  North  Carolina  to  the  Atlantic  Ocean. 
There  can  be  no  through  shipping  until  the  Santee  is  also  improved,  making  Charles- 
ton the  nearest  and  most  convenient  market. 

The  width  of  the  river  averages  about  225  feet,  and  at  present  there  are  but  few 
places  with  a  depth  of  less  than  4  feet.  For  the  first  20  miles  cultivated  land  extends 
mostly  to  the  river,  but  the  banks  are  low,  and  levees  have  been  constructed  to  pro- 
tect the  fields  from  overflow,  there  being  a  periodical  rise  in  the  river  of  about  20  feet. 
Further  down,  the  banks  are  generally  Tow  and  swampy,  the  swamps  extending  from 
3  to  4  miles  on  either  side,  and  are  covered  with  splendid  gi-owths  of  timber,  consist- 
ing of  gum,  cypress,  pine,  and  oak,  which  remain  in  their  native  abundance,  and  would 
become  a  valuable  adjunct  to  the  products  of  the  country  if  the  means  of  transporta- 
tion were  sufficient.    Owing  to  the  extensive  swamps,  but  few  landings  exist. 

Snags,  logs,  and  drifts  abound  the  whole  length.  Some  of  the  driits,  consisting  of 
snags,  logs,  and  fallen  trees  piled  upon  each  otber,  extend  almost  entirely  across  the 
river,  making  it  not  only  difficult  but  dangerous  even  for  boats  of  the  lightest  draught 
to  navigate  the  stream.  Sand-bars  have  been  formed  at  most  of  the  bends,  but  do  not 
generally  interfere. 

At  places  shoals  have  been  formed  by  sunken  logs  and  snags,  which  the  action  of 
the  water  would  remedy  if  they  were  removed.  There  are  a  great  many  leaning  trees 
that  would  eventually  fall  Into  the  river,  which  it  will  be  necesswy  to  remove.  Some 
of  the  bends  are  so  abrupt  that  steamers  of  any  considerable  size  would  find  great 
difficulty  in  navigating,  making  it  necessary  to  cut  off  some  of  the  points.  These  are 
shown  on  the  accompanying  tracings.  '*  Breakovers  "  at  many  of  the  bends  are  caused 
by  high-water. 

The  Wilmington,  Columbia  and  Augusta  Railroad  crosses  the  river  51.66  miles  below 
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Camden.  The  bridge  is  constructed  of  wood,  withont  a  draw ;  its  length  is  344  feel, 
height  of  track  above  low- water  40.6  feet,  height  of  bottom  of  bridge  lb.9.  The  Cam- 
den branch  of  the  South  Carolina  Railroad,  having  it-s  terminus  at  Camden,  travexaes 
the  country  east  of  the  river  and  nearly  parallel  with  it,  crosiring  33  miles  below  by 
rail,  and  56.7  by  water,  connecting  at  Kingsville,  5  raflos  from  the  river,  with  the  mmnk 
branch  between  Charleston  and  Columbia.  This  bridge  is  also  built  of  wood,  without 
a  draw ;  length  418  feet,  bottom  15.3  feet  above  low-water,  height  of  track  18.9  feet. 
The  high  rates  of  freight  on  these  roads,  owing  to  the  railroad  monopoly,  is  the  great 
drawback  to  this  section  of  the  country. 

There  is  one  small  steamer  plying  between  Camden  and  the  Wilmington,  Colmnbia 
and  Augusta  Railroad  Bridge,  but  she  can  carry  comparatively  little  of  the  produce 
that  would  be  shipped  if  the  river  was  opened  to  larger  boats,  and  offered  fewer  ob«ita- 
cles  to  navigation.  Between  these  points  the  following  amount  of  produce  was  ship- 
ped during  the  year  1880: 

12,000  barrels  rosin  and  spirits. 

4,000  bales  cotton. 

30,000  bushels  rice. 

These  statistics  were  kindly  furnished  me  by  Mr.  W.  L.  Arthur,  of  Camden. 

The  following  is  my  estimate  for  cutting  off  points  and  removing  obstructions : 


Place. 


j  Qnantity. 


DesoripUon. 


Cut  No.  1 cabic  yards.. 

Cut  No.  2 do 

Cut  No.  3 do 

Cat  No.  4 do 

Cut  No.  6 do 


Removinj^  4  driflA  of  logs  and  snags 

Removing  obstraotlon,  wreck  from  old  bridge 

Total 

Engineering  and  contingencies,  20  per  cent . .. 


11,573  I  Dredging 

15.111  i do 

24,026  I do 

5,476  I do 

10,666  t do 

2,808  I  Snags 

2, 104     Fallen  trees  and  logs. 

8,264  I  Leaning  trees 


Cost 


10  25 

25 

25 

25 

25 

5  00 

3  00 

2  00 

300  00 

200  00 


Total. 


Amoant. 


♦2,888 
8,777 
6,006 
1.348 
2^666 

14,010 

6,312 

0,928 

1,200 

200 


44,090  00 

SvOoe  60 


53,99100 


The  estimate  for  cuts  is  for  4  feet  of  water,  and  80  feet  width  on  bottom. 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Darling. 
Capt.  Chas.  B.  Phillips, 

Corps  of  EngineerB,  U,  S,  A. 


I   22. 

SURVEY  OF  GEORGETOWN  HARBOR,  SOUTH  CAROLINA- 
UNITED  States  Engineer  Ofpiob, 

Norfolkj  Va.,  January  18,  1881. 

General  :  The  river  and  harbor  act  approved  Jane  14, 1880,  pro- 
vided for  an  examination  or  survey  of  Georgetown  Harbor,  South  Car- 
olina. This  survey  having  been  by  your  letter  of  June  17  last  assigned 
to  my  charge,  I  intrusted  the  work  to  Assistant  Charles  W.  Porster,  who 
after  organizing  a  party,  commenced  the  field-work  on  the  19th  of  last 
August  and  completed  the  same  on  the  26th  of  September,  ♦  •  • 
and  his  report  upon  the  survey  and  a  tracing  from  his  map  exhibiting 
the  condition  of  the  harbor  and  its  proposed  improvement  are  respect- 
fully transmitted  herewith. 

Georgetown  is  situated  at  the  head  of  Winyah  Bay,  South  Carolina, 
at  the  confluence  of  the  Pee  Dee,  Waccamaw,  Black,  and  Sampit  rivers. 
It  is  a  port  of  considerable  and  growing  importance,  and  will  become  a 
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large  city  when  its  natural  advantages  are  made  use  of. ,  It  is  the  nat- 
ural, outlet  of  a  vast  section  of  fertile  country,  the  principal  products 
of  which  are  cotton  and  rice.  Almost  inexhaustible  quantities  of  tim- 
ber and  naval  stores  are  also  to  be  found  on  the  streams  tributaiy  to 
Winyah  Bay. 

After  passing  the  bar  at  the  entrance  to  Winyah  Bay,  the  only  ob- 
struction met  with  by  vessels  trading  with  Georgetown  is  a  bar  at  the 
entrance  to  the  harbor,  or,  really,  at  the  mouth  of  Sampit  River.  This 
bar  is  2,850  feet  in  length,  and  aftbrds  a  depth  of  only  about  9  feet  at 
ordinary  low- water.  As  vessels  drawing  12  feet  of  water  frequently 
leave  Georgetown,  much  detention  occurs  while  waiting  for  high- water. 
It  is  proposed  to  obviate  this  difficulty  by  dredging  a  channel  across 
this  bar  200  feet  in  width  at  bottom  and  12  feet  in  depth  at  ordinary 
low-water. 

The  course  of  the  proposed  dredged  channel  is  shown  on  the  accom- 
panying map.  The  character  of  the  bottom  is  such  that  it  may  be  rea- 
sonably exx>ected  that  a  dredged  channel  will  remain  for  a  long  period 
of  years. 

As  per  Mr,  Forster's  estimate,  which  appears  to  be  a  reasonable  one, 
the  cost  of  this  work  will  be  a  trifle  over  $14,000.  I  think  that  this 
amount  might  well  be  expended  in  giving  a  great  impetus  which  no 
doubt  would  follow  to  the  trade  of  such  an  important  port. 

Georgetown,  S.  C,  is  a  port  of  entry. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineei^s. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  chjlrles  w.  forster,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  Fa.,  January  17,  1881. 
Captain  :  I  have  the  honor  of  submitting  to  you  my  report  of  the  survey  of  George- 
town Harbor,  South  Carolina,  made  by  me  under  your  verbal  instructions. 

#  «  «  «  «  #  • 

Georcetown  is  the  only  port  of  entry  between  Wilmington,  N.  C,  and  Charleston, 
S.  C.  Lying  at  the  head  of  Winyah  Bay,  at  the  confluence  of  the  Waccamaw,  Pee 
Dee,  Black,  and  Sampit  rivers,  it  is  the  natural  outlet  of  an  immense  extent  of  back 
country,  including  the  entire  counties  of  Georgetown  and  Horry  and  a  large  portion 
of  Williamsburg,  Marion,  Darlington,  Chesterfield,  and  Marlborough  counties. 

At  present,  as  stated  in  my  report  on  the  Waccamaw  and  Pee  Dee  rivers,  made  last 
year  (see  Chief  of  Engineer's  Report  for  1880,  Appendixes  1 16  and  I  15),  a  large  pro- 
portion of  the  commerce  of  the«e  rivers  goes  through  to  Charleston  for  distribution  on 
account  of  the  want  of  shipping  facilities  at  Georgetown. 

The  present  commerce  of  Georgetown  is  carried  on  principally  through  a  line  of 
eight  "  terns,"  or  three-masted  schooners,  Messrs.  Congdon,  Hazard  &  Co.  being  part 
owners,  one  or  two  of  them  having  been  built  in  these  waters.  These  vessels  average 
450  tons  and  12  feet  draught  apiece. 

The  following  wiU  give  an  idea  of  the  amount  of  commerce  of  this  port : 

There  are  about  175  sail  of  vessels  passing  over  the  bar  a  year.  The  tonnage  of 
these  vessels  ranges  from  50  to  500  tons  each,  and  the  draught  of  water  from  6  feet  to 
12  feet  3  inches.  There  are  shipped  over  the  bar  in  this  time  by  sailing  vessels  and 
steamboats,  as  follows:  20,000,000  feet  of  lumber,  250,000  barrels  naval  stores,  15,000 
casks  of  rice,  15,000  to  18,000  bales  of  cotton. 

With  regard  to  the  lumber  trade,  Mr.  David  Risley,  one  of  the  lumber  merchants, 
states  that  he  alone  loads  52  vessels  per  annum,  of  from  150  to  400  tons  capacity,  and 
that  he  is  now  engaged  on  improvements  which  will,  when  completed,  double  his 
shipments. 

Pafties  from  Wilmington  are  also  now  prospecting  with  a  view  of  erecting  saw-mills 
in,  or  in  the  vicinity  of,  Georgetown. 
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The  shipment  of  rice  direct  to  northern  ports  is  also  increasing  since  the  establish- 
ment of  a  large  rice-pounding  mill  in  the  town,  during  the  past  eighteen  months. 

The  harhor  consists  of  about  one  mile  of  the  Sampit  River.  The  survey  was  com- 
menced at  the  upper  end  and  extended  to  the  mouth,  and  as  far  into  the  bay  as  buoy 
No.  9  and  the  United  States  Coast  Survey  station.  In  the  upper  part  there  is  ftx>m  30 
to  40  feet  water,  shoaling  to  14  and  15  feet  in  the  more  frequented  parts  around  the 
wharves,  and  at  the  mouth  to  8  and  10  feet.  It  will  be  seen  by  the  accomi>anyiiig 
maps  that  the  12-foot  contour  includes  the  whole  of  the  interior  of  the  harbor  with  the 
exception  of  a  shoal  commencing  opposite  the  lower  wharves  and  extending  1,500  feet 
down  stream,  but  which  at  present  does  not  form  any  important  obst-acle.  The  diffi- 
culty lies  in  the  shoal  across  the  mouth  of  the  harbor,  wnich  extends  clear  across  for 
a  distance  of  2,850  feet  with  an  average  depth  of  9  feet,  and  is  composed  of  sand  and 
mixture  of  sand  and  mud. 

To  obviate  this  difficulty  would  require  the  dredging  of  a  channel  200  feet  wide,  the 
center  line  commencing  400  feet  northeast  of  buoy  No.  9  and  running  N.  20^^  W.:i;i00 
feet,  and  from  there  N.  5^  W.  750  feet  to  the  12-foot  contour.  To  give,  an  increase  of  3 
feet  in  this  channel  will  require  the  removal  of  64,^)27  cubic  yards. 

To  dredge  this,  at  20  cents  per  cubic  yard,  would  cost $12, 865  40 

Add  10  per  cent,  for  contingencies 1,286.54 

Total 14,151  94 

The  people  of  Georgetown  have  begun  to  wake  up  to  the  importance  of  their  harbor 
since  (on  acconnt  of  its  being  the  nearest  on  the  coast  in  the  direct  line  from  Saint 
Louis)  railroad  men  have  turned  their  attention  to  it  as  a  probable  outlet  for  Western 
produce,  and  great  interest  is  now  shown  in  the  improvement  of  the  harbor  and  bar, 
and  I  respectfully  recommend  the  above  improvement  to  be  made. 
I  am,  very  respectfully,  your  obedient  servant, 

Chas.  W.  Forster. 
Capt.  Chas.  B.  Phillips, 

Corps  of  Engineers^  U.  S.  A. 


I  23. 

EXAMINATION  OF  LYNCH'S  RIVER,  SOUTH  CAROLINA. 

United  States  Engineer  Office, 

Norfolk^  Va.y  January  17,  1881. 

General  :  The  river  and  harbor  act  of  June  14,  1880,  provided  for 
an  examination  or  survey  of  Lynch's  River,  South  Carolina.  The  exe- 
cution of  this  work  having  been  assigned  me  by  your  letter  of  the  17th 
of  June  last,  I  placed  the  field  work  in  the  hands  of  Mr.  J.  P.  Darling, 
assistant  engineer  •  ♦  ♦  '♦  and  tracings,  seven  in  number,  from  the 
original  maps,  together  with  his  report,  are  respectfully  transmitted 
herewith. 

Lynches  Eiver  is  a  tributary  of  the  Great  Pee  Dee  River,  emptying  into 
the  latter  from  the  west,  at  a  point  about  30  miles  above  the  confiuence 
of  the  two  Pee  Dees. 

The  stream  drains  an  exceedingly  fertile  section  of  country.  The  prod- 
ucts are  mainly  shipped  by  rail,  the  shipments  by  river  being  confined 
almost  exclusively  to  timber  in  the  form  of  rafts. 

Mr.  Darling  in  his  report  gives  a  detailed  description  of  the  river,  and 
points  out  the  difficulties  to  be  overcome  in  order  to  make  the  river  a 
navigable  stream.  The  river  is  exceedingly  tortuous,  shallow,  and  nar- 
row, and  to  attempt  to  improve  it  for  even  light-draught  steamboat  nav- 
igation would  involve  an  immense  expenditure  of  money.  At  one  point 
near  the  mouth  the  river  is  but  20  feet  in  width,  and  at  other  points 
only  1  foot  of  water  can  be  found,  with  a  bottom  of  compact  sand  gen- 
erally, and  at  one  point  of  solid  rock. 
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At  present  a  light-draught  skiff  cannot  navigate  the  river  without 
frequently  stopping  to  haul  over  obstructions. 

The  removal  of  the  worst  obstructions,  such  as  sunken  logs,  snags, 
fallen  trees,  &c.,  would  no  doubt  increase  to  a  great  extent  the  lumber 
trade  upon  the  river,  and  steamers  might  be  induced  to  navigate  the 
stream  during  the  "flush  water ^  months  of  the  year;  but  beyond  the 
removal  of  said  obstructions  1  cannot  properly  recommend  any  other 
l>lan  of  improvement. 

To  remove  the  snags,  logs,  fallen  and  overhanging  trees  upon  the 
river,  the  number  of  each  in  Mr.  Darling's  estimate  being  by  actual 
count,  would  require  the  expenditure  of  about  $45,000.  This  amount, 
if  appropriated,  could  be  profitably  expended  during  a  single  fiscal 
year.    •    *    ♦ 

Lynch's  River  is  in  the  coUection  district  of  Georgetown,  S.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Chas.  B.  Phillips, 
Captain  of  Engineers, 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  mr.  john  p.  darling,  assistant  engineer. 

United  States  Engineer  Office, 

Nar/olkf   Va,y  January  15,  18^1. 
Captain  :  I  have  the  honor  to  present  herewith  my  report  with  accompanying  trac- 
ings (seven  sheets)  on  the  recent  examination  of  Lynch's  River,  South  Carolina,  from 
the  Wilmington,  Columbia  and  Au^sta  Railroad  Bridge  to  its  mouth. 

In  accordance  with  your  instructions,  aftet  the  completion  of  the  surveys  in  North 
Carolina,  under  my  charge,  I  proceeded  at  once  to  Cartersville,  a  station  on  the  Wil- 
mington, Columbia  and  Augusta  Railroad,  1  mile  from  the  point  where  we  were  to 
commence  work. 

»  »  ■•  »  ^  »  * 

From  Cartersville  on  either  side  of  the  stream,  with  the  exception  of  a  few  miles  of 
high  land  near  Effingham  Station  on  the  Northeastern  Railroad,  dense  growths  of 
swamp  woods  abound,  with  here  and  there  an  occasional  ton-timber  landing.  The 
rafting  of  this  material  seems  to  be  the  only  profitable  use  to  which  the  river  can  be 
put  without  a  great  outlay  of  money. 

Launching  our  boats  at  the  Wilmington,  Columbia  and  Augusta  Railroad  Bridge, 
our  progress  to  Old  Effingham,  a  distance  of  35.6  miles,  was  slow  and  laborious. 

Traveling  at  current  speed  we  were  enabled  to  make  a  very  careful  examination  of 
the  many  crooks  and  bends,  giving  bearing,  distances,  and  widths,  as  shown  on  the 
tracings,  and  an  accurate  enumeration  of  the  logs,  snags,  fallen  and  leaning  trees,  and 
other  impediments  to  navigation.  Owing  to  the  extreme  low- water,  wnich  lasted 
throughout  the  work,  the  soundings  whicn  were  taken  at  intervals  or  about  50  feet 
required  no  reduction.  Through  this  section  the  river  has  a  width  of  from  60  to  100 
feet ;  it  runs  over  a  hard,  sandy  bottom,  and  in  many  places  shoals  to  within  a  few 
inches  of  the  surface,  owing  partly. to  the  great  accumulation  of  logs  buried  under  the 
sand.  The  banks  are  low  and  swampy,  the  thick  foliage  of  the  overhanging  trees  in 
many  instances  entirely  obscuring  the  sun.  In  many  pfacea  logs  and  fallen  trees  com- 
pletely blocking  our  passage,  it  became  necessary  to  cut  a  way  through  when  the 
boats  could  not  conveniently  oe  lifted  over.  This  difficulty  necessitatea  having  the 
baggage  carried  by  land  from  camp  to  camp. 

From  Old  Effingham  to  the  Northeastern  Railroad  Bridge,  a  distance  of  4  miles,  and 
to  the  rapids  or  snoals,  3  miles  more,  the  river  has  an  average  width  of  125  feet,  with 
long,  straight  reaches,  and  high,  cultivated  banks.  From  about  600  feet  above  Old 
Effingham  to  the  railroad  bridge,  the  river  in  several  places  passes  over  a  hard  sand- 
stone formation,  which  occasionally  rises  to  within  15  inches  of  the  surface.  This  is 
probably  the  same  stratum  of  rock  which  traverses  this  section  of  the  country,  making 
its  appearance  on  the  Pee  Dee  at  Stone  Landing,  and  in  the  form  of  rapidis  on  the 
Upper  Santee. 

The  rapids  3  miles  below  the  railroad  bridge  are  100  feet  long,  with  an  average 
depth  of  1  foot,  and  a  fall  of  0.6  foot.    These  rapids  are  filled  with  logs  lodged  in  the 
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stream.  From  here  to  Johnson's  Ferry,  a  distance  of  39.7  miles,  we  hare  a  repetition 
of  the  shar^  crooks  and  bends,  rapid  current,  and  many  logs  and  sna^.  In  this  dis-' 
tance  the  river  is  narrow,  and  runs  through  low,  thick  swamps,  with  an  occasional 
bluff.  The  depth  varies  from  1  to  7  feet,  with  an  average  width  of  60  feet,  although 
in  several  instances  the  stream  narrows  considerably.  At  the  Wild  Cat  Rapids,  one- 
half  mile  above  Canebreak  Landing,  the  river  for  a  distance  of  200  feet  flows  throurfi 
a  cut,  with  an  average  width  of  20  reet,  and  a  fall  of  2  feet :  the  cnrrent  is  very  swift. 

From  Johnson's  Ferry  to  the  mouth,  a  distance  of  7^  miles,  the  river  if  posmble  be- 
comes more  crooked,  meandering  thVou^h  a  dense  swamp,  with  shorter  reaches  and 
more  acute  bends ;  the  current  runs  with  a  velocity  of  about  3  miles  per  hoar,  the 
width  not  averaging  over  50  feet ;  200  feet  below  Persimmon  Landing  is  Lawrence^s 
Cut,  which  is  a  snorter  passage  to  the  Pee  Dee,  via  Clark's  Creek ;  which  creek  makes 
from  Lynch's,  1  mile  above  i&  mouth,  to  the  Pee  Dee,  11  miles  below,  forming  Snow 
Island,  of  Revolutionary  fame ;  we  were  unable  to  examine  this  route,  on  account  of 
low- water.  Two  hundred  yards  below  Clark's  Creek,  the  river  has  washed  a  new 
channel,  forming  a  small  island,  500  feet  long,  called  Needle's  Eye ;  in  this  channel 
there  are  rapids  250  feet  long,  with  a  fall  of  al^ut  2  feet.  The  lower  end  is  completely 
blocked  with  logs  and  fallen  trees. 

Between  the  rapids  and  the  mouth,  a  distance  of  nearly  a  mile,  the  river  is  again  ob- 
structed with  drift-wood  in  several  places.  At  its  mouth  there  is  a  large  sand-bsu-,  which 
nearly  fills  the  entrance  to  the  river. 

The  cost  of  improving  this  river  for  steamers  would  be  so  great  that  I  do  not  think 
the  commerce  would  justify  Congress  in  doing  so  but  for  ton  timber,  of  which  there 
are  about  10,000  sticks  annually  rafted  frt>m  Cartersville.  I  have  made  the  following 
estimate  for  removing  snags,  logM,  &Ai, : 


No. 

Description. 

Cost 

Amonnt. 

1,838 

Snags 

f7  00 
4  00 
4  00 
8  00 

$11,466  00 

4,182 
404 

Xx>ff8 

16,728  00 
1.616  00 

VaUeDtroes 

3,856 

Leaning  trees 

11.568  00 

Add  10  per  cent,  for  superintendence . 
Total 


4U  378  06 
4. 137  80 


45.  51S  80 


The  number  of  snags,  logs,  &c.,  are  by  actual  count,  and  therefore  I  have  allowed  a 
liberal  price  to  cover  those  that  were  not  seen. 

I  am,  very  respectfully,  your  obedient  servant, 

Jno.  p.  Dakling, 

Assistant  Engineer. 
Capt.  C.  B.  Phillips, 

Corps  of  Engineers,  U,  8,  A, 


I  24. 

examination  of  black  river  from  kingstree,  south  carolina, 

to  its  mouth. 

United  States  Engineeb  Office, 

Norfolk^  Ya.,  January  26, 1881. 

General:  Your  letter  of  instructions,  dated  June  17  last,  placed  me 
in  charge  of  an  examinatien  or  survey  of  the  "Black  Eiver,  from  Kings- 
tree,  S.  C,  to  its  mouth,''  the  same  having  been  provided  for  in  the  river 
and  harbor  act  approved  June  14, 1880. 

I  placed  the  work  in  the  hands  of  my  assistant,  Mr.  Charles  W.  For- 
ster,  who  had  been  before  engaged  upon  the  survey  of  Georgetown  Har- 
bor, South  Carolina,  and  tracings,  three  in  number,  from  the  resulting- 
map,  and  his  report  upon  the  examination,  are  respectfully  transmitted, 
herewith. 
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The  Black  Eiver  empties  into  the  Great  Pee  Dee  River  at  a  point 
about  4  miles  above  the  town  of  Georgetown,  S.  C.  The  total  distance 
by  river  from  the  town  of  Kingstree  to  its  mouth  is  120  miles.  From 
the  moutli  for  a  distance  of  something  over  45  miles,  or  to  what  is 
known  as  Pine  Tree  Landing,  a  deep  and  navigable  river  is  to  be  found, 
free  from  obstructions,  and  with  a  depth  of  at  least  10  feet  at  all  stages. 
Steamers  run  regularly  upon  this  portion  of  the  river^  and  no  improve- 
ment seems  necessary. 

Above  Fine  Tree  Landing  for  a  distance  of  11  miles,  or  to  Potato 
Ferry,  the  river  is  very  crooked  and  shoal.  This  portion  of  the  river  is 
occasionally  navigated  by  light-draught  steamers,  but  not  more  than  3 
feet  of  water  can  be  depended  upon.  The  bottom  is  mostly  rock,  and 
an  immense  expense  wo'uld  be  involved  in  attempting  to  excavate  a 
channel  through  it — an  expense  which  would  not  be  warranted  by  the 
present  importance  of  navigation  in  the  river. 

Above  Potato  Ferry,  and  from  thence  to  the  town  of  Kingstree,  there 
is  literally  no  navigation,  the  river  being  almost  a  continuous  shoal, 
with  less  than  1  foot  of  water  at  low  stages.  jS^or  does  it  appear  that* 
if  this  portion  of  the  river  were  opened  to  navigation,  much  use  would 
he  made  of  the  increased  facilities  for  transportation.  I  have  not 
deemed  it  necessary  to  make  estimates  for  the  improvement .  of  any 
I)ortion  of  this  river,  and  none  are  submitted. 

The  Black  River  is  in  the  coUection  district  of  Cieorgetown,  S.  C. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

Ch AS.  B.  Phillips, 


The  Chief  of  Engineers,  U.  8,  A. 


Captain  of  Engineers. 


report  of  mr.  charles  w.  for8ter,  assistant  engineer. 

United  States  Engineer  Office, 

Norfolk,  To.,  January  25,  1881. 

Captain:  I  have  the  hoDor  to  submit  to  you  a  report  of  the  examination  of  the 
Black  River,  South  Carolina,  made  by  me  under  verbal  instructions  received  from  you 
August  6,  1880. 

On  completing  the  survey  of  Georgetown  Harbor,  made  under  instructions  received 
at  the  same  time,  I  proceeded  to  Kingstree,  the  point  from  which  the  examination  was 
ordered  to  be  commenced. 

At  the  very  out«et  I  lost  the  valuable  assistance  of  Mr.  C.  M.  Yeates,  who  was  taken 
sick  from  the  effect  of  exposure  during  the  survey  of  Georgetown  Harbor,  and  on  his 
recovery  was  given  charge  of  the  survey  of  Beaufort  Harbor,  North  Carolina.  1  was 
myself  taken  sick  ju«t  after  my  arrival  at  Kingstree,  and  on  the  13th  of  October  was 
obliged  to  disband  my  party  and  return  to  Georgetown  until  I  could  recover,  and  it 
was  not  until  the  22d  of  November  that  I  was  able  to  get  out  again  and  return  to  my 
duties.  I  then  returned  to  Kingstree,  but  was  detained  there  by  continuous  rains 
until  the  30th,  when  I  at  last  got  a  start  on  the  river,  and  continued  the  examination 
without  further  interruption,  and  completed  it  December  10.  On  account,  however, 
of  the  time  already  lost,  the  examination  was  necessarily  very  hasty  and  superficial, 
and  the  river  being  at  this  time  about  4  feet  above  its  ordinary  height,  I  was  unable 
without  great  loss  of  time  to  make  a  very  complete  examination  of  the  nature  of  the 
bottom. 

The  length  of  this  river  from  Kingstree  to  Georgetown  is  about  120  miles. 

From  Kingstree  to  Potato  Fen-y,  a  distance  of  (38  miles,  the  river  is  much  obstructed 
by  long  sand  aud  rock  shoals,  which  during  the  greater  part  of  the  summer  are  either 
dry,  with  little  channels  tinding  their  way  across  them,  or  have  only  from  6  to  18  inches 
of  water  on  them. 

From  Potato  Ferry,  for  about  10  miles,  the  river  is  very  crooked  and  shoal,  having 
in  most  places  at  low  stages  not  more  than  3  feet  of  water. 

From  Pine  Tree  Landing,  79  miles  below  Kingstree,  the  nature  of  the  river  changes 
OG  E 


Digitized  byVjOOQlC 


1042      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U*  8.  ARMY. 

entirely,  and  becomes  deep  and  comparatively  straight,  the  navigation  being  good 
from  this  point  to  Georgetown. 

The  hienest  point  to  which  traffic  is  carried  on  this  river  at  present  is  Potato  Ferry, 
and,  as  aoove  stated,  the  river  is  ^ood  to  within  10  miles  of  this  point:  and  as  in  this 
intervening  portion  the  obstructions  consist  chiefly  of  rook  shoals,  tne  expenditora 
necessary  lor  improvement  would  be  greater  than  the  probable  benefit  would  warrant. 

Above  Potato  Ferry  there  is  no  trf^c,  and  no  apparent  prospect  of  an^  arising  from 
an  opening  of  the  river.  The  people  along  the  river  seem  perfectly  indifferent  to  the 
improvement,  especially  as  they  are  making  arrangements  for  building  a  railroad  from 
Georgetown  to  croMS  the  Northeastern  Rai&oad  at  or  near  Kingstree,  which,  together 
with  the  Northeastern  Railroad,  will  supply  all  the  needs  of  traffic  of  the  surrounding 
country.  I  make  no  estimate  of  cost,  as  I  cannot,  under  these  circumstances,  recom- 
mend any  expediture  ou  this  river. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Forstkr. 

Capt.  Chas.  B.  Phillips, 

Corpi  of  EngineerBf  U,  S,  A, 
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ment of 

Washington  A(^uedact,  D.  C 

Water  commnmcatlon  between  Delaware  and  Chesa- 

W[>eake  bays,  survey  for 
ater  communication  between  Saint  John's  River  and 
Charlotte  Harbor,  Fla.,  survey  for 

Wateree  River,  S.  C,  examination  and  improvement  of. 
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